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I. Introduction 
, 

The following Final Design Report (FPR) has been prepared as per the 
Co-operative Agreement No. DE-FC22-87PC79798 dated June 25, 1987, for 
Phase I Design and Permitting which includes "Coolside" Technology and 
LIMB Multiple Sorbent Injection. The report presents a narrative of the 
designs criteria developed for the flue gas humidifier and Coolside 
equipment together with drawings showing the process performance and 
design logic. In addition a complete listing is presented for all 
drawings prepared by Babcock & Wilcox and Stone & Webster, all equipment 
purchased for the project, and all general specification. 



II. PERFORMANCE OBJECTIVES 

BACKGROUND 

EPA Base LIMB 

The DOE LIMB Demonstration Project Extension is a continuation of the EPA 
Limestone Injection Multistage Burner (LIMB) Demonstration which is presently 
underway. 

The EPA LIMB program was initiated in 1981, although work in related areas had 
been conducted by EPA and others prior to that time. The LIMB program is 
structured to provide an understanding of the controlling factors in the LIMB 
process and to establish a basis for private sector commercialisation of the 
technology. EPA ultimately expects to show that LIMB is a low cost control 
technology capable of producing moderate SO and NO control (50-60 percent) 
with applicability for retrofit to the majo:! port& of the existing 
coal-fired boiler population. 

The basic goal of the LIMB demonstration is to extend LIMB technology 
development to a full-scale application on a representative wall-fired utility 
boiler. The successful retrofit of LIMB to an existing boiler is expected to 
demonstrate that (a) reductions of 20 percent or greater in SO emissions and 
NO reductions to below 0.5 lbs./lO BTU can be achieved at a &action of the 
co& of add-on FGD systems, (b) boiler reliability, operability, and steam 
production can be maintained at levels existing prior to LIMB retrofit, and 
(c) technical difficulties attributable to LIMB operation, such as additional 
slagging and fouling, change in ash disposal requirements, and an increased 
particulate load, can be resolved in a cost-effective manner. The primary 
fuel to be used is an Ohio bituminous coal having a nominal sulfur content of 
3 percent of greater. 

After sorbent injection activities were started in July 1987, the 
applicability of flue gas humidification as a supplement to the LIMB process 
for the purpose of improving particulate collection and SO capture 
efficiencies was evaluated. The reason for this investiqa $, ion was that the 
LIMB process caused a sharp degradation in the performance of the 
electrostatic precipitor. This degradation was the result of three factors: 

1. The dust loading to the ESP is more than double. 

2. The particle size distribution of the injected sorbent is finer and 
therefore more difficult to capture than the normal flyash from coal 
combustion. 

3. The sorbent has a chemical affinity for S03. This will result in a 
lowering of the acid dew point and consequently increasing of the 
resistivity of the ash. 

Humidification provided a low-cost option that would restore ESP performance 
on LIMB retrofitted boilers. In addition, humidification of flue gas has been 
shown to increase SO capture by rendering sorbent particles more reactive. 
The amount of humid1 lcation required to improve SO2 .a, capture efficiency and to 



restore ESP performance may present operational problems. The EPA 
Humidification program will result in a humidification system design aimed at 
minimising operational problems and maximising SO2 capture and particulate 
removal enhancement. The effect of humidification will be determined during 
the EPA LIMB Demonstration testing at Ohio Edison's Edqewater Unit 4. 

The incentives to humidify to as close an approach to saturation as possible 
are : 

1. Particulate emissions from the small ESPs designed for burning 
high-sulfur coal can possibly be kept in compliance without the high cost 
of additional particulate collection area. 

2. Additional SO removal can be achieved by taking advantage of the unused 
sorbent from $ he boiler. 

However, the extent of SO2 removal will be strongly dependent upon how much 
the flue gas temperature IS reduced. The risk of scaling, pluqqaqe, and other 
operating problems also increases sharply as the gas temperature approaches 
adiabatic saturation. 

It is because of the risk of scaling and pluqqaqe that the humidification 
demonstration must be carried out in a bypass flue. With the humidifier 
installed in a bypass flue, initial operating problems will not interrupt 
boiler operation. Various operating conditions at closer approaches to 
saturation can be tried without fear of shutting down the boiler should a wall 
deposition problem develop. THis bypass will be used for EPA humidification 
work and for the DOE LIMB and Coolside process demonstration, of which 
humidification is an integral part. Funding for the bypass will be provided 
as part of the DOE LIMB Demonstration Project Extension. 

DOE LIMB DEMONSTRATION PROJECT EXTENSION OBJECTIVES 

The purpose of the DOE LIMB Demonstration Project Extension is to extend the 
data base on LIMB technology and to expand DOE's list of Clean Coal 
Technologies by demonstrating the Coolside process as part of the project. 

The main objectives of this project are: 

1. To demonstrate the general applicability of LIMB technology by 
testing 3 coals and 4 sorbents (total of li coal/sorbent 
combinations - one coal/sorbent having been tested by EPA) at the 
Ohio Edison Edgewater plant. 

2. To demonstrate that Coolside is a viable technology for improving 
precipitator performance and reducing sulfur dioxide emissions while 
acceptable operability is maintained. 

The achieve these objectives, B&W has completed the final design under Phase I 
Design 6 Permitting, consistent with the DOE PON. 
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Since the WE LIMB Demonstration Project Extension is s continuation of an 
ongoing EPA Project, it was necessary at the start of the project to divide 
Phase II into IIA and IIB to avoid project schedule delays on both projects. 
Phase IIA entailed certain site preparation and long-lead time item 
procurement activities which had to take place before actual construction and 
start-up could commence. Most of these activities were completed during the 
boiler outage originally scheduled by Ohio Edison from September 28, 1987 
through December 20,1987 to perform major turbine maintenance. The outage 
actually lasted until late January 1988. It provided the opportunity to 
perform the flue gas duct revisions needed for the tie-in of the bypass duct 
once its construction was complete. 

Phase IIB consisted of Coolside/LIMB Construction, Start-up and Shakedown 
activities. This Phase started on August 26, 1987, one month prior to the 
outage "window". Time was needed to perform pre-outage activities and to 
assure that the outage construction work was organised and ready to begin on 
schedule. Phase IIB construction consisted primarily of the bypass flue, 
where the humidifier is installed, and the Coolside feed system. 

Originally the bypass was to be completed in time to allow EPA humidification 
testing to be performed during the last four months of Base LIMB operation. 
However, preliminary LIMB test results indicated that electrostatic 
precipitator (ESP) performance suffered as a result of sorbent injection. 
Humidification is now considered necessary to improve ESP performance. 
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III. PROCESS DESCRIPTIONS 

Index 

A. General 

B. Humidification 

1. Atomisation Water Feed System 
2. Atomisation Air Feed System 
3. Atomiser Water Injection System 
4. Bypass System 
5. Flue Gas Reheat System 

C. Coolside 

1. Lime Feed System 
2. Caustic Supply and Feed System 
3. Ash Recycle System 

D. Electrical System 



A. General 

These descriptions are intended to show how the systems were 
designed to operate. References to equipment manufactures, sizes 
and materials have been left out and trade names only used where 
they provide easy identification of a unique design of equipment. 
Equipment is described in more detail in Section IV, which follows. 

B. Humidification 

1. Atomisation Water Feed System 

Water is supplied for humidification from the existing Unit No. 
4 Boiler House service water system. The tie-in point is at 
elevation 239'-0" from the line originally used to supply 
cooling water to the bearings and variable speed drive for the 
I.D. Fan that was abandoned in 1980. 

Water is first fed in parallel through the Atomising Air 
Compressor first and second stage intercoolers and the 
auxiliary instrument air conditioner. It's pressure is boosted 
by an in-line pump to obtain the necessary flow through the 
intercoolers. The water is then either returned to the raw 
water intake channel through a back-pressure control valve or 
fed through a basket strainer into the Water Storage Tank 
through a level control valve. 

From the storage tank the water is pumped through another 
duplex basket strainer to a flow control valve with inlet 
pressure held constant by a backpressure control valve which 
returns water to the tank. This system feeds water to the 
atomiser at a controlled rate to maintain a set approach to 
saturation flue gas temperature downstream of the 
Humidification Chamber. 

At the spray deck elevation 270 '-6" the water feeds through the 
third and final duplex basket strainer before splitting its 
flow to the North and South atomixer supply headers. Each 
header supplies eleven lances through a flow element, a three 
way air purge valve and an air operated ball valve. This last 
valve is operated by atomisation air providing an intelock that 
stops water flow to each lance if air has not already been 
supplied to that lance. This prevents un-atomised water from 
entering the chamber. 

The atomiser supply headers are vertical and to partially 
compensate for effects of static head on the atomixation 
pressure two control valves, located afte the top four and 
before the bottom three take-offs, operate to maintain 
offsetting pressure drops between the three groups of 
atomisers. 
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2. Atomisation Air Supply SySteI!I 

A centrifugal compressor mounted at floor elevation 239'~0" 
pulls air through an air inlet filter mounted on the roof at 
elevation 265'-0". In this three-stage compressor air passes 
through the first and second stage intercoders and moisture 
separators. Air is discharged from the third stage and goes 
directly to the receiver without after cooling. 

From the receiver the air passes through a Y-type strainer and, 
a control valve which maintains a set differential between the 
water and air header pressures. The air parallels the water by 
splitting into two vertical headers supplying eleven atomisers 
each on the North and South sides of the Humidification 
Chamber. The lines to each atomiser have manual shut-off valve 
and a Y-type filter. 

3. Atomiser Water Injection System 

After testing and reviewing the performance of commercially 
available atomisers the B&W Mark XII design was selected. This 
design was based on the B&W I-Jet atomiser used in 
dry-scrubbing contracts, scaled down for this application. 

The optimum size of the atomisers and their array in the 
Humidification Chamber was developed by testing in 
consideration of residence time and wetting factors. Residence 
time had to be sufficient to allow evaporation of the atomised 
droplets of water before leaving the chamber. The distance 
from the wall was set to avoid impacting the wall while 
entraining the water droplets in the flue gas stream. The 
distance between atomirers was set to avoid droplets impacting 
one another and coalescing into large drops that would fall out 
of the gas stream and wet the floor of the chamber. 

The atomiser array - 10 across on 12" centers and 11 rows 
vertically on 12" centers was built into the atomiser lance 
design. Eleven lances are inserted from each side, each 
including five atomisers mounted within an air foil section 
containing the water and compressed air piping and vent-air 
passageways. The water and compressed air are supplied from 
the headers through flexible hoses. The vent air is provided 
by sucking in ambient air through the lance wall mounting 
plate. The compressed air and water are mixed within the 
atomiser and blow out through orifices providing atomieation. 
The vent air flows around the outside of the atomisers and 
prevents eddy currents from recirculating droplets which could 
wet the atomiser tips and cause a buildup of flyash to occur. 

4. Bypass System 

The Bypass System became necessary when OEC could not risk use 
of their existing flues for the Humidification Extension 
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5. 

Program as problems could cause the shut-down on Unit No. 4 
with its power generating capability. 

As a system the bypass provides a separate run of flue called 
the Humidification Chamber (see fig. 1) which is functionally 
in parallel with the existing flues running from the Airheater 
to the Electrostatic Precipitator (ESP). New flues connect the 
inlet to the chamber with the airheater outlet flue and the 
outlet of the chamber with the existing flue further 
downstream. 

Modulating louver dampers are supplied to bring the Bypass 
System into operation or to take it out while the boiler is in 
operation. These may also be used for controlling the flow 
through the bypass when only a partial flow is required. 
Additionally guillotine shut-off dampers are used to isolate 
the bypass for internal maintenance with the boiler in 
operation. 

B&W's standard )-vane turning - vanes were supplied at all new 
flue bends. 

Safety interlocks are applied to this system to insure against 
furnace overpressure precipitator or flues implosion and loss 
of gas path due to improper damper operations. 

Flueqas Reheat System 

A condensing type steam coil reheater has been located in the 
existing flue just downstream of the ESP. 

Steam is supplied from Boiler No. 13 steam drum through an 
existing spare nozzle. Reheat steam feeds through a pressure 
reducing station and a control valve operating to maintain a 
set flueqas temperature leaving the reheater. Reheat steam is 
branched to enter each of the four reheat sections through a 
shut-off valve. 

Condensate leaves each section through a shut-off valve and an 
individual vertical drain line which drops to a level below the 
condensate tank water level before entering the drain header 
running to the tank. This design maintains a water seal 
between sections druinq normal variations in pressure drop 
through the individual sections and branch piping. 

Condensate enters the side and leaves through the bottom of the 
Condensate Drain Tank. Flow to and from the tank is by 
gravity. A balancing line, without valving is run between the 
temperature control valve outlet to the steam side of the 
condensate tank. This maintains a constant pressure across the 
coils and all flow is generated by condensation rate and 
condensate head. A constant level of water is maintained in 
the tank, and the coil section drain legs, by a level control 
valve modulating the flow of condensate to the Unit No. 4 
Condenser Hotwell. This valve is located close to the hotwell 
where the condensate enters below the water level through a 
disperser which minimises the effects of the flashing. 
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C. Coolside 

The Coolside Process is a relatively simple process capable of 
removing up to 70 percent of the SO2 from the boiler gases. As the 
flue gas temperature approaches the adiabatic saturation 
temperature, SO2 removal increases. The flue gas temperature is 
lowered to approximately 148 F, 20 F above adiabatic saturation, by 
spraying water into the flue gas stream. Upstream of the 
humidification nozzles, dry hydrated lime is injected into the flue 
gas. In the humid atomosphere, the hydrated lime reacts with the 
so . 

s 
A small amount of NeOH is injected with the humidification 

wa er to increase the activity of the hydrated lime. 

The predominanat overall reactions that take place in the humidified 
flue gas are as follows: 

&(OH) 2 + so2 caso3 + ii20 

Ca (OH) 2 + so2 + l/2 o2 C&O4 + Ii20 

2NaOH + SO2 Na2S03 + H20 

2NaOH + SO2 + 1/202 Na2S04 + H20 

The actual reactions may be more complex than shown here since the 
effect of the sodium is greater than its stoichiometric equivalent. 
The waste solids contain unused hydrated lime, so recycling the 
solids (Ash) will increase the overall utilisation and decrease the 
fresh sorbent rate. 

1. Lime Feed System 

The existing lime feed system used on LIMB is used up to a point in 
the 4" hose feed to the existing distribution bottle for boiler 
furnace injection. From this point new hose directs the flow to a 
distribution bottle above the inlet flue to the Humidification 
Chamber. Lime is distributed from this point and released into the 
flue just ahead of the atomiser lance assemblies. 

2. Caustic Supply and Feed System 

Caustic in the form of a 50\ solution of NaOH will be unloaded 
from trucks into an insulated Caustic Tank where heating cables 
will maintain its temperature above 65-F. The caustic will be 
continuously pumped into a return loop maintaining a constant 
loop pressure by means of an orifice in the return line. The 
feed will flow from this loop through a control valve to the 
Water Storage Tank. The control valve will be modulated to 
maintain a set ion level in the tank. A mixer is required to 
disperse the NaOH throughout the stored atomisation water. The 
water containing about 22 (wt) NaOH will be pumped in the 
normal fashion to the atomisers in the Humidification Chamber. 



3. Ash Recycle System 

Dry ash from the Unit No. 4 ESP is collected in the Ash Storage 
Silo through a vacuum type transport system. Recycled Ash for 
the Coolside process is removed at the silo discharge just 
ahead of the dry bulk unloading spout in controlled quantities. 
The ash falls through an air-lock of two rotary feeders, the 
first in series operating through an SCR controller. The 
returning air pockets on the lower feeder are vented to the ESP 
inlet flue. 

Ash from the lower feeder drops into a blow-through type 
pneumatic pick-up and is conveyed through a rubber hose to a 
distribution bottle. The bottle is located above and close to 
the injection points just ahead of the humidification atomiser 
array. 

Injection into the flue is through three lances, each lance 
carrying ash to three injection points providing an even 
release of ash across the flue area. All 9 points are fed by 
individual lines from the distribution bottle, care being taken 
to equalise the resistances found in each line. 

Transport air is provided by a rental motor-driven compressor 
powered from the local city distribution lines. 

D. Electrical System 

Power requirements for Humidification, Coolside and LIMB Extension 
were determined at an early stage to be beyond the available 
capacities the plant internal distribution system. Therefore, it 
was necessary to source all the electrical power requirements for 
operating these demonstrations from the switchyard, tapping in at 
the 23,000 VAC level. From this point Stone & Webster Engineering, 
Corporation (SWEC) designed an entirely separate distribution system 
for the electrical needs of everything on this project beyond base 
LIMB. There is no tie-in to alternate sources of power or other 
back-up whatsoever. This includes all power, control, lighting, and 
service requirements. 

A description of the system and its equipment is contained in the 
Section VI of this report. 
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IV. EQUIPMENT DESCRIPTION - HUMIDIFICATION 

Index 

A. Design Criteria 
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B. Humidification Equipment - Water Side 

1. Water Storage Tank 
2. Water Storage Tank Mixer 
3. Atomizing Water Pump 
4. Water Strainers 

C. Humidification Equipment - Air Side 

1. Atomizing Air Compressor 
2. Atomizing Air Receiver 
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D. Flue Gas Reheat System 

1. Steam Coil Reheater (SCRH) 
2. Reheat Condensate Drain Tank 
3. Reheat Piping 

E. Bypass System 
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1. Bypass System 
2. Reheat System 



IV. Equipment Description 

1 A. Design Criteria 

The following design conditions are used for process flow 
calculations and equipment sizing for Humidification with lime 
injected in boiler furnace per LIMB technology. 

1. Sorbent 

Hydrated Lime - Ca(OH12 
Composition: 

CatOH) 93% 
Inerts' 7% 

Bulk Density: 30 lbs/ft3 
Particle Sire: 5 micron ave. 

2. Coal 

Composition (% by wt.) 
C 67.5 
H 4.8 
S 3.0 
N 1.2 
0 7.0 

HO 6.5 
A?h 10.0 
Cl 0.0 

Heating Value 12,850 Btu/lb 

3. Operating Conditions 

Boiler rating Peak Load 
Steam Flow 770,000 lbs/hr 
F.G. Temp., AH outlet 310°F 
Coal Flow 82,490 lbs/hr 
SO removal 50% 
St&chiometry (Ca:S) 2.5 
Excess Air, AH Outlet 40% 

Note: Refer to Humidification Flow Diagrams (process flow sheets) in 
Section III for material balances at various conditions. 

B. Humidification Equipment - Water Side 

1. Water Storage Tank 

a. General Information 

Service: AtOmisatiOn water supply reservoir 
Type: Cylindrical, welded steel plate, with cover. 
Fabricator: Milan Steel Fabricators. 
Standard: Based on API-650. 



b. 

c. 

d. 

Design Details: 

Size : 9'-0" Diameter x 12'-6" high. 
Medium: 5% NaOH @ 65.7 lbs/cu. ft. (6BOF) 
Capacity: Filled 5948 gal's 

Working 5000 gal's 
Shell Material: 3/16" thick. C.S., A36 
Includes: Mixer support bridge 

Mixing baffles 
Access door in shell 

Performance: 

Storage Time: 1 hour at design conditions 

Instrumentation 

Level Transmitter (LT-1305): 
Type: Pressure Diaphragm 
Make: Bailey Controls Co. 
Model: BC7 

Sodium-Ion Analyser (LT-1306A) 
Type: In-Situ Probe 
Make: Leads & Northrup 
Model: 7972-l 

2. Water Storage Tank Mixer 

a. General Information: 

Service : Mixing a 50% solution of NaOH into water to 
obtain a 5% solution. 

Type: Top entering, parallel shafts gear drive. 
Mfr: Mixing Equipment Company 
Model: "Lightning" Series 10, Model 15Q3 

b. Design Details: 

2" diameter x 130" shaft with two 33" diameter A-305 axial 
flow impellers, one with stabilisers. 
Motor: 3HP, Siemens-Allis. Inc., Type RGZ-CH, TEFC, 

1.15 SF, Frame 213TC. 12OV space heaters. 

3. Atomising Water Pump 

a. General Information: 

Service: Pump water from storage tank to humidification 
atomiser assemblies (lances) in North and South 
spray deck enclosures. 

Type: Centrifugal, end-suction, direct driven, 
Mfr: Worthington Pump Div. - Dresser Industries 
Model: D-1011, Size 3 x 1 l/2 x 10 
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b. Design Details: 

Materials: Ductile Iron Casing, Cast Iron impeller, 
channel steel base 

Coupling: Woods flexible with guard 
Seals: Stuffing box with Teflon packing 
Motor: 40 HP Reliance TEFC, Frame 324TS. 3600 RPM, 1.15 

SF, 12OV space heater 
Mounting: Shop mounted on common base 

C. Performance: 

150 GPM at 425 FT. TDH with water. 
3550 RPM, 36 BHP, 0.35" max solids. 

4. Water Strainers 

a. General Information 

Service: Screens out solids at three points in system 
with increasing fineness. See screen sizes 
below. 

Type : Basket type, duplex 
Mfr: Ronningen - Petter 
Model: Duo-Fabri- Basket, D-SS-324-SE. 

b. Design Details: 

Housings: Two TP304 stainless steel with 3" flanged 
top-side inlet and bottom-center outlet. 
Hinged lid for basket replacement. 

Valves: 3-way, T-ported, wrench operated ball valves for 
directing flow to one of the two housings. 

Filtering Media: 
1. l/B" perforated strainer basket before entering 

storage tank 
2. 10 mesh TP316 wire inlay basket in Atomizing Water 

Pump outlet line. 
3. 40 mesh TP316 wire inlay basket in line prior to 

entering spray lance feed headers. 
Gasket Material: Neoprene 

C. Humidification Equipment - Air Side 

1. Atomizing Air Compressor 

a. General Information: 

Service: Provide high pressure air to the atomizers. 
Type: Three-stage centrifugal - vertical split casing 
Mfr: Ingersoll - Rand Company 
Model: CENTAC Model No. CII-45M3-HP 

-ll- 



b. Design Details: 

Air End: 

-Built-in helical gearing consisting of a bullgear and 
individual pinion gears sized so that each impeller runs 
at optimum speed. 

-Stainless steel impellers with backward leaning vanes. 
-Cast iron diffusers with pinned stainless steel vanes. 
-Cartridge type air and oil seals. 
-One radial vibration probe positioned in the "Yll plane 

for each impeller. 
-Rigid fabricated steel baseplate. 
-Intercoolers, cartridge type, built into the casing. 
-Stainless steel mesh moisture separator for each air 

cooler, built into the casing. 
-Externally mounted moisture separator located between 

second and third stages. 
-Temperature switches, mounted at inlet of second and 

third stages, for high air temperature shutdown 
function-- third stage temperature switch in discharge 
piping. 

-Seal air pressure gauge. 
-Condensate traps and piping for intercoolers. 

Air System: 

-Inlet throttle valve with pneumatic actuator and 
positioner. 

-High pressure blowoff valve with pneumatic actuator and 
positioner. 

-Safety relief valve, located between second 
and third stages. 

-Inlet air filter. 
-BypaSS silencer. 
-Three stage dollinger model AT-138 inlet filter. 
-1nterstage pressure and temperature gauges. 
-Discharge pressure and temperature gauges. 

Lube Oil System 

-Integral lube oil reservoir built into the compressor 
baseplate. 

-Positive displacement main oil pump, mounted on main 
driver outboard "stub" shaft. 

-Pre- and post- lubrication oil pump with motor and an 
internal relief valve. 

-Suction strainers on oil line inlets. 
-Single element, 10 micron oil filter. 
-Air cooled oil cooler. 
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-Temperature gauges upstream and downstream of oil cooler. 
-Pressure gauge located downstream of oil filter. 
-Pressure switch for low oil pressure shutdown function. 
-Temperature switch for abnormal oil temperature shutdown 

function (high and low). 
-Lube oil heater. 
-Additional oil filter with transfer valves. 
-Oil temperature control valve. 

Motor 

-1250 HP 1.15 Senrice Factor. 
-Open Drip Proof enclosure. 
-Nominal rotating speed of 3600 RPM. 
-4160 Volts, 3 Phase, 60 Hertz. 
-Class F Insulation. 
-Sleeve Bearing Construction. 
-Bearing Thermocouples. 
-110 Volt AC Space Heaters. 
-Grease packed, flexible gear type spacer coupling and 

coupling guard for main driver. 

c. Controls: 

General Information: 
The "Microcontroller", by Ingersoll Rand, is designed as 
an integral part of the CENTAC unit and shop mounted in a 
common assembly with the compressor. 

Design: 

The "Microcontroller" is a microprocessor-based system 
especially designed to monitor and automatically control 
end Ingersoll-Rand CENTAC centrifugal air compressor. The 
Microcontroller will handle all pressure control and 
health monitoring functions as well as control of all 
auxiliary devices. It also provides the following 
general functions: 

OCompressor motor starting 
OMonitoring of the operation of the compressor and causing 
automatic shutdown, if necessary. 

OContinuous control of delivered air pressure from the 
compressor. 

The Microcontroller face plate and board are mounted in 
the door of a 48" x 32" x 12" NEW-12 enclosure along with 
all lights, push buttons and selector switches included as 
part of the control package. 

-13- 



d. Performance: 

Microcontroller specific functions: 

-Compressor ready to start light. 
-Discharge air pressure indication. 
-Vibration readout, alarm and shutdown. 
-Modulate and auto-dual pressure control. 
-High compressor air temperature readout, alarm and 

shutdown. 
-Abnormal oil temperature readout, alarm and shutdown. 
-Low oil pressure readout, alarm and shutdown. 
-High compressor radial vibration shutdown. 
-Surge alarm and unload. 
-Current load limit control. 
-Automatic low throttle valve control. 
-Six cycle power outage ride through. 
-Motor current readout. 
-"First out" annunciation. 
-Motor Bearing Temperature Readout. 

Also Included: 

Seal air pressure interlock and local pressure transducer. 
Air pressure transducer for system air pressure. 
Solenoid water valves for intercoolers. 
Local Horn. 

Compressor Data 
Design Minimum 

Barometric Pressure (PSIA) ................ 14.4 14.4 
Inlet Pressure to Compressor (PSIA) ....... 14.1 14.1 
Inlet Air Temperature (DEGF) .............. 100 -25 
Relative Humidity (I) ..................... 100 20 
Cooling Water Temperature (DEGF) .......... 80 35 
Capacity (ICFM) ........................... 4652' 4874 
Discharge Pressure (PSIG) ................. 150 150 
Discharge Pressure (PSIA) ................. 164.4 164.4 
Power at Coupling @HP) ................... 1174 1541 
Specific Power @HP/100 ICFM) ............. 25.24 31.62 

Oil Cooler Data: 

Maximum Ambient Air Temperature (DEGF) .... 95 
CCOling Fan H.P. .......................... 3 
Cooling Air Flow Bate (SCFM) .............. 16,000 
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Motor Data: 

Horsepower Output (Nameplate) 
Time Rating 
Temperature Rise (degC @ S.F.1 
Method of Temperature Rise Indication 
RPM 
Rated Load (HP) 
Voltage 
Rated Load Amperes 
Locked Rotor Amperes 
Efficiency (Full Load - Calculated) 
Power Factor (Full Load - Calculated) 

2. Atomizing Air Receiver 

a. General Information: 

Service: Atomising Air supply reservoir 
Type: CylindricaI welded steel plate with dished heads. 

Long axis vertical. 
Fabricator: Bremco Industries, Inc. through Prodco 

Equipment & Service Company 

b. 

Standard: ASNE, Section VIII 

Design Details: 

c. 

Dimensions: 60" 0-D. x 204" over heads 
Shell & Heads l/2" thick. S-A.516 GT. 70 
Joints: Butt welded 

Performance: 

Capacity, gallons 
Working pressure, psig 
Test pressure, psig 
Temperature, OF 

d. Connections & Penetrations 

2000 
200 
300 
300 

11" x 15" Manhole 
4" Air Inlet, 300 Lb. Flg. 
4" Air Outlet, 300 Lb. Flg. 
1 l/2" Drain, Sch. 40, SW. 
6" Relief Valve, 300 Lb. Fig. 
3/4" Press, Sch. 80, SW. 

1250 
Continuous 
115 
Resistance 
3571 
1174 
4160 
156 
780 
95.4 
90.3 
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e. Mounted Accessories 

3" Safety Relief Valve Consolidated, Model 1910KC. 
1" Air Trap, inverted bucket type Armstrong No. 213BVSW. 

3. Auxiliary Instrument Air Supply 

a. General Information: 

All air requirements for Humidification and Coolside ere 
supplied from the existing plant in the piping es 
designed. As original estimates are exceeded and the 
plant is struggling to keep existing compressors 
operational, the instrument air supply for these programs 
could not be guaranteed. A beck-up source of instrument 
air from a 2" connection in the Atomizing Air Compressor 
discharge line wes run back to the instrument air header. 
The following air dryer/conditioning equipment was 
procured to provide instrument quality air to the system: 

-HiRoss Model W-140 water cooled aftercooler (shell and 
tube design) complete with air outlet thermometer, water 
outlet thermometer end water throttling valve on weter 
outlet. 

Service Conditions: 400 CFM compressed air et 150 PSIG end 
225OF (maximum) 
Cooling water inlet temperature - 85OF 
(maximum) 

-HiRoss moisture separator with automatic moisture trap, 
inlet strainer, shut-off valve and bypass valves. 

-Ingersoll Rend HR series dual tower heat reactivated 
desiccant dryer assembled on e self-supporting 
fabricated steel frame complete with: 
A. Safety relief valves on each tower 
B. Pressure gauges for each tower 
C. Visual dewpoint indicator 
D. Failure to cycle alarm 
E. I-R model 511G particulate after filter with built-in 

differential guage end tiiree micron repl~aceeble 
filter elements 

F. Desiccant - 15% activated Alumine end 85% Mobil 
Sorbead 
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'I 
D. Flue Gas Reheat System 

1. Steam Coil Reheater (SCP.8) 

a. General Information: 

Service: Heat humdified gas sufficiently above the acid 
dew-point to prevent condensation in the stack 

Type : In-duct, condensing 
Location: In the existing flue just downstream of the ESP 

outlet nozzle 
Mfr: Aerofin Corp. 
Model: Size 31TF x 14'-6" NTL, 2" ctrs, 

Type PDRP/return bend, 2" deep spacing, horizontal 
tubes, in-line, 

b. Design Details: 

Arrgt: 2 coils in face, 2 coils deep 
15'-0" wide x 12'-0" high, inside duct 

Tubes : 1" 0-D. x .065" wall, SA-514, Bare Tubes 
Header: Fabricated steel, SA-515, GR70 
Joints: Rolled and welded at header 
Code: ASME, Section VIII, "IJ" stamped 
Design conditions: 300 psig, 700'F 
Hydrostatic test: 475 psig 

c. Performance: 

Flue gas flow (lb./h=.) 
Entering Air Temp. (OF) 
Leaving Air Temp. (OF) 
Steam press. (psig) 
Steam temp. (OF) 
Condensate rate (lb.ihr.1 
Air friction ("w.g.1 

2. Reheater Condensate Drain Tank 

a. General Information: 

1,157,856 
150 
190 
300 
423 

14,875 
1.5 

Service: Collect condensate and maintain water level in 
coil drain lines to prevent steam bypassing. 

Qr= : Butt welded, long axis vertical. 
Mfr: A. Gunthard Co., Inc. 
Size: 36" O.D. x 42" Tan-Tan, dished heads. 

b. Design Details: 

Design conditions: 350 psig, 436OF 
Material: l/2" thk sheel & heads, SA-516, GR70 
Hydro -test press: 525 psig & hold 1 hour 
Code: ASME, Seciton VIII, "U" stamped 
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C. Instruments Mounted: 

Level transmitter: 
Type: Water column 
Mfr: Fisher Controls 
Model: Level-trol, 2390-249B 

Style F-3, electronic 
Indicator: Jerguson tubular gauge glass, Type 136 

Reheat Piping 

General : B&W designed the steam supply piping (sizes, 
materials, arrangement and stress analysis) and SWEC designed 
the hangers and supports based on B&W drawings and calculations 
and existing OEC structural drawings. 

a. steam Supply: 

Utilising an existing 2+" boiler steam drum nozzle as the 
source a 3" C.S. Sch.-SO pipe w.ss run through a pressure 
reducing station and a flow control valve to the reheater. 

b. Condensate Drain: 

Drain lines from each of the four reheater sections drain 
to a common header which runs to the Reheater Condensate 
drain tank. From the tank the condensate runs to the 
condenser hotwell through a control valve which modulates 
flow to maintain tank level. All drain lines are 2", Sch. 
80, C.S. 

3. 

4. Instrumentation 

Condensate Drain Tank Level Controller 

Manufacturing: Fisher Controls 
Model: Level-Trol, type 2390-2498 
With: Jerguson Glass Water Gauge No. 136 

E. Bypass System: 

The bypass sytem was a necessary alternative to conducting tests in 
the existing flues where any need to "clean-up" or work internally 
would require a shut-down and loss of power generation from Unit No. 
4. The location of the bypass on the roof of the boilerhouse was 
selected as most feasible. In occupying space formerly filled by a 
precipitor and flues, abandoned in 1980, the existing steel design 
loading could be utilitsed and the existing precipitator hoppers 
could be used with the new equipment. 

1. Humidification Chamber 

a. General Information: 
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Service : To demonstrate the ability to reduce the flue 
gas temperature by adding water without fouling 
the gas path. An array of etomizers is 
installed at the inlet end. 

Type: Simulates existing flues 
Mfr: Fabrication sublet, per B&W Design 
Size : 14'7" x 14'7" cross-section by 63'-8 l/2" long 
Supports: Structural supports designed by SWEC. 

b. Design Details: 

Materials: 3/16" thk, A-36 plate 
Cl0 x 15.3 channel stiffeners 
WlO x 49 load collectors end support legs 

Design Conditions: *25"w.g. end 31OOF 

c. Hoppers: 

The four (4) existing hoppers have been extended upward to 
connect to the bottom periphery of the chamber. An 
expansion joint is added in this connecting peice to 
accommodate the freely expanding chamber to the hoppers 
which are welded to the building steel. The hoppers will 
be plated over during initial operations, making a floor 
in the chamber 14'-7" below th chamber roof. If the 
amount of drop-out or accumulations in the chamber should 
necessitate it's continuous removal the floor plates will 
be removed and the ash-removal system (described below) 
installed. 

d. Penetrations: 

The chamber will have the following penetrations in the 
sidewalls and roof: 

12-S"- Observation doors 
22-Atomizer lance assemblies 
52-Clean out ports for air lancing 
2-16" x 24" Access Doors 
l-36" x 48" Equipment Panel 
14-4" Test Ports , roof, inlet an outlet 
3-4" Temperature Test ports 

e. Instrumentation: 

12-Load cells mounted on chamber support legs to monitor 
ash build-up in chamber. 
Type: Kistler Morse, Model 533 Microcells 

BE-Thermocouples to monitor operating temperatures on 
walls floor and roof of chamber 
Type: AR1 Industries, Aeropad, Type T 
Model No. T-57M-120E-T-4A 
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2. 

3. 

Connection Flues 

a. General Information: 

We define the new flue from the existing airheater outlet 
flue to the Humidification Chamber as “Inlet Flue" and 
from the chamber beck to the existing flue as the "Outlet 
Flue". 

b. Design: 

As with the Humidification Chamber the flues are built to 
B&W standards. They use 3/16" thk., A-36 plate and are 
designed for f25"w.g. and 310°F conditions, 

c. Penetrations: 

18" x 24" Access doors provide access to all area of flues 
without crossing through dampers 

7-4"-Test ports in inlet flues 
7'4"-Test ports in outlet flues 
3-4"-Temperature tests ports in outlet flue 
3-4"-Temperature tests ports in inlet flue 
6-4"-Gas analyzer test ports in outlet flue 
3-4"-Gas analyzer test ports in inlet flue 
3-4"-Temperature tests parts in existing flue 

downstream of bypass return point 
2-2"-Flowmeter ports in inlet flue with 
2-2”-Flowmeter support ports in opposite wall 

d. Instrument Mountings: 

2- Flowmeter sensor probes 
Type: Multi-point mass flowmeter 
Mfr: Fluid Components, Inc. 
Model: MT66 with three (3) censors on each probe 

2- Gas analyzer probes for CO2 and H20, one in inlet 
flue and one in outlet flue 
Type: Heated dilution extractive type 
Mfr: Enviroplan 
Model: 2 point, time shared CEMEX with: 

Sum X, SC-700 moisture analyzer and 
ACS/Fuji CO2 monitor 

Flue Expansion Joints 

General Information: 

Flue gas temperatures cause movement of the flues from the 
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anchor points. This is taken up by expansion joints which have 
to withstand the conditions of temperature, pressure and 
corrosion that could normally occur in the flues. 

Design: Up to 1 3/S" movement - longitudinal 
Up to 1 3/S" movement - lateral - horizontal 
Up to l/4" movement - lateral - vertical 
at t35"w.g. and 350’F 

Type: Non-metallic fabric 
Mfr: RM ENgineered Products, Inc. 
Model: Mark III, Flextra 
Spec: High temperature fluoroelastomer with Z-ply fabric 

reinforcement, l/4" thk. 

4. Dampers 

General Information: 

Both shut-off and modulating dampers are required for the 
bypass system operations while the boiler is operating. 
Shut-off dampers must isolate the bypass system and allow men 
to enter the humdidification chamber and connecting flues 
safely. They have also been installed in the existing flues to 
force all gas through the bypass when required. Modulating 
dampers are used to provide a gradual, mon-shock transfer of 
flow to or from the bypass and to also control a percentage of 
the full flow thrugh the bypass as required. 

a. Shut-Off Damper: (4-required) 

Design: There must be no leakage of gas in the direction 
of the bypass System. Electric drives are 
required. Signal blade position by 2 limit 
switches at both open and closed positions. 

Type: Guillotine, horizontal flow, vertical lift 
Mfr: Air Clean Damper Company, Inc. 
Model: Zero-Leak Slide Gate 
Size: l-180" x 139" in bypass inlet flue 

l-123" x 123" in bypass outlet flue 
2-175.5 x 46" in existing flues 

Drives: Limitorque SMC/HBC 
Limit Switches: ACME EA-170 

b. Modulating Dampers: (2-required) 

Design: Low leakage, electric control drive. 
Type : Louver 
Mfr: Babcock & Wilcox Company 
Model: BtiW Standard “Leuver” damper 
Size: lo'-3" x lo'-3" each with 5 blades 
Drive: Limitorque SMC-031 with geared limit switch 
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F. 
) 

Atomising System 

General Information: 

Building on existing dry scrubber experience. B&W used the I-Jet 
atomising spray technology as a basis for designing a system that 
would attain the necessary level of humidification during continous 
operation. The design must therefore minimise internal pluggage or 
external build up on atomizers and fouling of the flues by water 
impingement, caking or accumulation from shedding or drop-out. 
Extensive model-testing at the B&W Alliance Research Center 
established the atomiser size and array at the entrance to the 
Humidification Chamber. 

1. Atomisers: 

Type: Mini "1" Jet 
Capacity: 0.80 GPM Each 
Quantity: 110 
Spray Angle 25O Inclusive 
Holes, Quan/Diam: 4/.1065" 
Air/Water Ratio: .45 

2. Lance Assemblies: 

Design: The lance must carry multiple atomisers to achieve the 
10 X 11 array and allow for: 

a. On-line replacement 
b. Low gas-side pressure drop 
c. Non-fouling of atomizer tips due to spray recycling under 

gas-flow conditions. 
d. An adequate support system. 
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Details: 

Five atomizers are contained in one lance having an air-foil 
shaped housing about 3" X 9". The upstream larger diameter end 
of the foil is made of an outer and an inner header pipe. Air 
is fed through the outer annular area and water through the 
inner pipe to supply the atomiser. The lances are supported 
from an integral wall mounting flange, which is gasketed and 
bolted to the flue casing, and by an internal support frame at 
the center of the flue. A screened opening in the mounting 
flange allows ambient air to be drawn into the lance and 
through annular openings around each atomiser. This "Vent Air" 
is intended to keep the atomiser tips dry and free of flyash 
build-up. 

3. Maintenance Hoist 

Design: 

Hand chain hoist to lift lances and move on monorail to 
maintenance bench. 

Manufacture: 
Type: 
Model: 
Capacity: 
Lift: 
Pull: 
Trolley: 

Accolift 
Chain hoist with hook suspension 
VH-1100 
1100 Lb*. 
10 Ft. 
55.1 Lbs to lift full load 
Accolift plain trolley, model VT-1100, 

max cap. 1100 lbs. 

Feed Header System 

a. Water Side: 

After passing through the 40 mesh duplex strainer and a 
pressure control valve, located in the South spray deck 
enclosure, the SO psig water splits into two l$" lines feeding 
vertical headers on the North and South spray decks. Two 
control valves in each header partially compensate for static 
head differences to maintain a near-balanced pressure at the 
atomisers. 

b. Air Side: 

After passing through a "Yn - strainer with a 0.033" 
perforated basket, and a pressure control valve compressed air 
at 105 psig splits into two 3 " lines feeding vertical headers, 
paralleling the water headers on each spray deck. 

c. Interlock: 

The feeds to each lance are valved and interlocked so that 
w*ter can not enter the lance without atomising air. 
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4. Controls & Instruments 

Total Water Flow Meter: Tag No. FT-1600 

lLp= : 2" Magnetic with integral signal converter 
Mfr. : Fischer & Porter 
Model: lOD1475 Mini-Mag X Magnetic Flowmeter 

ID50-1669 Converter 

Total Air Flow Meter: Tag No. Ft-1500 

Type: 4" Vortex with integral signal converter 
Mfr.: Fischer & Porter 
Model: lOLV3lOlAFBBlB Liquid Vortex Meter 

50LV311BIFC Converter 

Individual Lance Water Flow Meter: Tag No.'s: 1601 R/L thru 
1611 R/L 

Type: l/2" Magnetic with integral converter 
Mfr.: Fischer & Porter 
Model: 1001475 Mini-Mag X Magnetic Flowmeter ID50-1669 

Converter 

Water Strainer Differential Pressure Switch: Tag No. DPT-1602 

Type : Teflon diaphragm, 2-SPDT switches 
Mfr.: Ashcroft 
Model: D464TXUD with HM45IU 

G. Insulation and Lagging 

1. Bypass System: 

a. General: 

From the bypass inlet connection to the Humidification Chamber 
2" of insulation is applied primarily for personnel protection. 
After humidification, including all of the chamber and outlet 
flues, 4" of insulation is applied as the temperature of the 
flue gas has been reduced to a controlled approach to 
saturation CATS) for test purposes. Significant heat loss in 
these areas could cause condensation on internal surfaces. 

b. Specification for pre-fabricated panels: 
Inlet Flues: 

2" Intermediate Temperature Block, Mineral Fiber 8 lb/ft3, ASTM 
C-612 (class 4). -040" Stucco Hmossed 4" X 1" Box-Ribbed 
Aluminum, .0025 aluminum foil, 2" X 2 5/S" 16 Ga. galvanised 
mesh chamber and outlet flue: same *s for inlet flue except 
insulation is 4" thick. 
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C. Miscellaneous Specifications: 

Support Steel (subgirt system): to support insulation between 
stiffeners is 14 Ga. aluminised steel, 14 Ga. C.S. and 3/16" 
C.S. flat and/or bent plate. Flashing: .050 Stucco Embossed 
aluminum. Screws : #14-300 Series S.S. with eoprene-backed 
washers. Pins: 10 Ga. aluminum on 18" centers. Washers: 2+" 
Sq. aluminum. Caullking: G.E. silicone. Draft Barriers: 18 
Ga. C.S. pans 2" TIE Type II secured with pins and washers. 

d. Construction: 

Typical constructions are shown on drawings, Figures Gl-1, 
Gl-2, & Gl-3, on the following pages. 

2. Reheat System Connecting Flues 

The same insulation and lagging specifications apply as for the 
Bypass System Outlet Flue, above in Section 1. 

3. Piping 

Piping insulation is designed in two categories: 

0 For hot piping to retain heat and protect personnel. 
0 For heat traced piping to prevent freezing. 

Drawing 139255A following, is a B&W standard piping "Insulation 
Detail", showing thicknesses applied to various pipe sizes in 
both categories. 
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V. Equipment Description - Coolside 
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A. Definition: 

The Coolside process is designed to demonstrate improved SO removal 
by injecting dry lime just upstream of humidifier while add&g a 
small amount of NaOH to the humidification water. Recycled ash from 
the ESP will also be injected to utilize the unused lime in the ash 
decreasing the fresh lime required. 

8. Design Criteria 

1. 

2. 

3. 

4. 

5. 

Sorbent 

Hydrated lime is identical to theat described in Section A,1 
above. 

Coal 

The coal analysis is identical to that described in Section A,2 
above. 

Sodium Hydroxide - Na(OH) 

Percent solution in water 

Specific gravity 

Recycled Ash (% by wt.) 

50 

1.53 

Ca (OH) 2 26.12 
C&O3 22.97 
C&O 

8 
4.59 

Na2S 3 5.73 

'I"23 
1.14 
3.22 

Ash 36.25 

Operating Conditions 

a. Without recycled ash: 
Boiler rating Peak Load 
Percent SO 

z 
removal 50 

Stoichiome ry (Ca:S) 2.5 
Flue gas temp. AB outlet 310 
Excess air AH outlet 40 
Lbs. NaOH/Lb CatOH) 
Percent NaOH utili&ion 

0.1 
100 

b. Adding recycled ash: 
Recycled ash rate, lbs/hr 17,300* 
Max design rec. ash rate, lbs/hr 22,500 

+-Approximate amount of recycled ash developed by CONSOL 
in their test facility, based on the ESP hopper 
unloading rate of 36,000 lbs/hr. 
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C. Ambient conditions 
Barometric pressure, psia 
Minimum temp., OF 
Maximum temp., OF 
Design temp., OF 
Humidity, lbs H20/lb dry air 

14.4 
-20 
100 
80 

0.0130 

C. Caustic System 

General Information: 

The existing caustic system for boiler water treatment was not 
available for LIMB use. Space and foundation requirements dictated 
that the new caustic tank be located outside of the building. The 
selected location is just North of the Acid & Caustic Building 
extension on the North side of the Unit No. 4 Boiler house. Caustic 
is pumped from this tank to the atomising water storage tank on 
floor elevation 238'-0". Caustic is delivered at a constant 
pressure to a control valve which modulates its flow into the tank 
to maintain the sodium-ion level selected. 

1. Caustic Holding Tank 

Design: 40 hrs. storage capcity at 2.8 gpm built to API-650 
standard, covered, with spill containment and truck 
fill connection. 

Type : Welded carbon steel shell, flat bottom resting on gravel 
base. 

Size: 13*-O" diameter x S'-9" high. 
Details: Tank capacity - filled 8200 gals. 

Working capacity 7200 gals. 
Tank bottom plate l/2" thk; A235, GRC 
Tank shell & cover 3/S thk; A235, GRC 

Steel Containment: 18 ft. x 20 ft. area within a 42" high 
reinforced wall, all l/4" C.S. plate. 

Fabricator: Milan Steel Fabricators, Inc. 

2. Caustic Pump: 

Design: 50 gpm capacity, 300 ft. TDH, MAS-023 Spec. motor 
Type: Vertical, in-line, centrifugal 
Mfr: Ingersoll-Rand 
Model: VCC 2 x 1 l/2 x 8, chemliner Cast Iron casing and 

impeller 
Motor: Reliance 20 H.P., 3600 RPM, TEPL, l.l5SF, Frame 25619, 

460/3/60. 

3. Instrumentation 

a. Caustic Tank Level Transmitter 

Design: Senses head pressure 
Type: Tank shell mounting 
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Mfr: Bailey Controls Company 
Model: BC7, Working range O-87" 

b. Caustic Tank Level Indicator 

Design: Direct reading at location. No glass. 
Type : Magnetic liquid level gauge 
Mfr: Kenco Engineering 
Model: "MAGNA-SITE" MI&-4. 

Length of indication 87". 
Magnetic float actuates external visual display 
denoting level. 

4. Freeze Protection 

General Information: 

The 50% NaOH solution starts solidifying at 55OF so the 
tank temperature must be kept above this point. 

Design: Maintain Solution in tank above 6S°F by 
electrical heating when covered with 2" of 
fiber glass insulation. 

Mfr: Chromalox 
Type : Heat trace cable with controls 
Model: SRLC-2CT self regulating cable 3 watts/ft. with 

36" x 30" x 12" NEMA-4 control cabinet for local 
mounting. 

D. Coolside Solids Injection Systems 

General Information: 

Both lime and recycled ash are injected in dry form into the bypass 
system ahead of the humdificiation chamber. As these injection 
points are the same a design including both systems was developed to 
share the same access platforms , monorail/hoist lifting rig, and 
injection lance assemblies. 

1. Distribution Systems: 

a. Distribution bottles: Except for the bottom inlet cones 
two indentical bottles, one for lime (4" inlet) and one 
for recycled ash (6" inlet) are supplied. The 20" 
diameter bottles are mounted vertically, with a flanged 
top and nine-2” screwed connections equally spaced around 
the perimeter for outlet hose connections. 

b. Distribution Hose: The nine (9) hoses from each bottle 
are run three (3) to each of the three(3) injection lance 
assemblies. Each lance is fed by three (3) ash and three 
(3) lime carrying hoses. Hoses are 2" I.D. Goodyear 
Flexwing. 



c. Access & Support Structure: The structure is mounted on 
the top of four (4) inlet flue support/stiffener caolumns 
and carries the platforms, monorail for lance assembly 
removal, (design load 500 lb.1 and the two (2) 
distribution bottles with hose supports. 

2. Lance Assemblies & Mounting 

a. Design: Lances made up of 14" diam, SCH. 40, SS TP304, 
piping, bundled together and releasing Dry Sorbent and/or 
Ash at dimensioned release points. The pipes run trhough 
a $" thick mounting plate which is bolted with gaskets to 
the top flange of the inlet boxes. 

b. Lance Inlet Boxes: 

Design: Boxes raise the lance support level above the 
insulation and lagging on the top of the flue providing 
access to the lance mounting bolts from the platform. 
There are five (5) lance locations as the two outer boxes 
are doubled in width to allow two alternate lance 
positions. When not in use bolted and gasketed cover 
plates seal-off each of the 16" square openings. The 
boxes and cover plates are insulated. 

E. Coolside Solids Feed Systems 

1. Lime Feed Systems: 

It utilises the existing feed system installed for the base 
LIMB demonstration phase. The 4" feed hose from the Accrison 
bin feeder will be rerouted and extended to the inlet to the 
Coolside Lime Distribution Bottle. 

2. Recycled Ash Feed System: 

The source of ash will be at the discharge from the existing 
Unit No. 4 - Ash Storage Silo in the 12" line to the dry 
unloading spout. From this point a new 12" pipe will cause the 
ash to drop vertically down through two new 12" rotary feeders 
in series. The upper feeder's speed will be controlled. The 
lower feeder will provide an air-lock against the air pressure 
in the transport line. An outlet adapter will direct the 
discharge from the lower feeder into its 8" diameter horizontal 
pick-up connecting piece. 

A rental compressor will supply transport air through a flow 
control valve in a 4" line to the outlet adapter, entrain the 
ash and carry it to the distribution bottle through a 6" hose. 

a. Rotary Feeders: (2 req'd) 

Design: Maximum vanes required to reduce blowback 
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leakage, closed-end rotor with adjustable and 
replaceable wear resistant tips, outboard bearings, 
packing gland shaft seals and shaft-mounted zero-speed 
switch. 
Size: 12" square inlet and outlet. 
Mfr: smoot co. 
Model: FT-14, Fall thru, Precision Aire, Rotary Airlock 

Feeder. 
Drive: 1% HP MOTOR, TEFC with gearhead and chain drive 
and guard. 

Performance: 
Capacity, lb/h=. 
Density of ash, lbs/ft3 
Rotor displacement, ft3/rev. 
Feeder speed, RPM. 

20,000 
30-60 
0.96 

Also included: Vented inlet for bottom feeder. 
"Straight thru" discharge adapter, 8" diam. 

b. Connecting piping and supports designed by B&W for sublet 
fabrication. 

C. 6" I.D. transport hose: 
Design: Erosion Corrosion Resistent 
Mfr: Goodyear 
Model: Tan Flextra, MK FH-20 
Details: Reinforced, Inner Lined 

F. Atomizing System 

General Information: 

Building on existing dry scrubber experience. B&W used the I-Jet 
atomising spray technology as a basis for designing a system that 
would attain the necessary level of humidification during continous 
operation. The design must therefore minimise internal pluggage or 
external build up on atomisers and fouling of the flues by water 
impingement, caking or accumulation from shedding or drop-out. 
Extensive model-testing at the B&W Alliance Research Center 
established the atomiser size and array at the entrance to the 
Humidification Chamber. 

1. Atomisers: 

Type: Mini "I" Jet 
Capacity: 0.80 GPM Each 
Quantity: 110 
Spray Angle 25" Inclusive 
Holes, Quan/Diam: 4/.1065" 
Air/Water Ratio: .45 
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2. Lance Assemblies: 

Design: The lance must carry multiple atomisers to achieve the 
10 X 11 array and allow for: 

a. On-line replacement 
b. Low gas-side pressure drop 
C. Non-fouling of atomiser tips due to spray recycling under 

gas-flow conditions. 
d. An adequate support system. 

Details: 

Five atomisers are contained in one lance having an air-foil 
shaped housing about 3" X 9". The upstream larger diameter end 
of the foil is made of an outer and an inner header pipe. Air 
is fed through the outer annular area and water through the 
inner pipe to supply the atomiser. The lances are supported 
from an integral wall mounting flange, which is gasketed and 
bolted to the flue casing, and by an internal support frame at 
the center of the flue. A screened opening in the mounting 
flange allows ambient air to be drawn into the lance and 
through annular openings around each atomiser. This "Vent Air" 
is intended to keep the atomiser tips dry and free of flyash 
build-up. 

3. Maintenance Hoist 

Design: 

Hand chain hoist to lift lances and move on monorail to 
maintenance bench. 

Manufacture: 
Type : 
Model: 
Capacity: 
Lift: 
Pull: 
Trolley: 

Accolift 
Chain hoist with hook suspension 
VH-1100 
1100 Lbs. 
10 Ft. 
55.1 Lbs to lift full load 
Accolift plain trolley, model VT-1100, 

max cap. 1100 lbs. 

Feed Header System 

a. Water Side: 

After passing through the 40 mesh duplex strainer and a 
pressure control valve, located in the South spray deck 
enclosure, the 80 psig water splits into two 15" lines feeding 
vertical headers on the North and South spray decks. Two 
control valves in each header partially compensate for static 
head differences to maintain a near-balanced pressure at the 
atomisers. 



b. Air Side: 

After passing through a "Y" - strainer with a 0.033" 
perforated basket, and a pressure control valve compressed air 
at 105 psig splits into two 3" lines feeding vertical headers, 
paralleling the water headers on each spray deck. 

C. Interlock: 

The feeds to each lance are valved and interlocked so that 
water can not enter the lance without atomising air. 

4. Controls & Instruments 

Total Water Flow Meter: Tag No. FT-1600 

Type: 2" Magnetic with integral signal converter 
Mfr.: Fischer 6 Porter 
Model: lOD1475 Mini-Ma9 X Magnetic Flowmeter 

ID50-1669 Converter 

Total Air Flow Meter: Tag No. Ft-1500 

Type: 4" Vortex with integral signal converter 
Mfr.: Fischer & Porter 
Model: lOLV3101AFBBlB Liquid Vortex Meter 

50LV311BIFC Converter 

Individual Lance Water Flow Meter: Tag No.'s: 1601 R/L thr" 
1611 R/L 

Type: l/2" Magnetic with integral converter 
Mfr.: Fischer & Porter 
Model: lOD1475 Mini-Mag X Magnetic Flowmeter ID50-1669 

Converter 

Water Strainer Differential Pressure Switch: Tag No. DPT-1602 

Type: Teflon diaphragm, 2-SPDT switches 
Mfr.: Ashcroft 
Model: D464TXVD with HM45IV 

G. Insulation and Lagging 

1. Bypass System: 

a. General: 

From the bypass inlet connection to the Humidification Chamber 
2" of insulation is applied primarily for personnel protection. 
After humidification, including all of the chamber and outlet 
flues, 4" of insulation is applied as the temperature of the 
flue gas has been reduced to a controlled approach to 
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saturation (ATs) for test purposes. Significant heat loss in 
these areas could cause condensation on internal surfaces. 

b. Specification for pre-fabricated panels: 
Inlet Flues: 

2" Intermediate Temperature Block, Mineral Fiber 8 lb/ft3, ASTM 
C-612 (class 41, .040" Stucco Emossed 4" X 1" Box-Ribbed 
Aluminum, .0025 aluminum foil, 2" X 2 5/S" 16 Ga. galvanised 
mesh chamber and outlet flue: same *s for inlet flue except 
insulation is 4" thick. 

C. Miscellaneous Specifications: 

Support Steel (subgirt system): to support insulation between 
stiffeners is 14 Ga. aluminised steel, 14 Ga. C.S. and 3/16" 
C.S. flat and/or bent plate. Flashing: .050 Stucco Bmbossed 
aluminum. Screws: #14-300 Series S.S. with eoprene-backed 
washers. Pins : 10 Ga. aluminum on 18" centers. Washers: 25" 
Sq. aluminum. Caullking: G.E. silicone. Draft Barriers: 18 
Ga. C.S. pans 2" TIE Type II secured with pins and washers. 

d. Construction: 

Typical constructions are shown on drawings, Figures Gl-1, 
Gl-2, & Gl-3, on the following pages. 

2. Reheat System Connecting Flues 

The same insulation and lagging specifications apply as for the 
Bypass System Cutlet Flue, above in Section 1. 

3. Piping 

Piping insulation is designed in two categories: 

0 For hot piping to retain heat and protect personnel. 
0 For heat traced piping to prevent freezing. 

Drawing 139255A following, is a B&W standard piping "Insulation 
Detail", showing thicknesses applied to various pipe sizes in 
both categories. 
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‘! “I- Control Systems 

BYPASS DAMPERS OPERATION & INTERLOCKS 

DAMPER/DUCT PRESSURE INTERLOCK 

FLUE GAS REHEATER OPERATION 



I. DESCRIPTION 

The Humidification Chamber gas path configuration includes two guillotine 
dampers and a louver in the outlet ductwork of the Humidifier Chamber. In 
parallel to the Humidification Chamber is a normal operation duct. The normal 
operating gas path configuration would utilise this latter duct. 

The guillotine dampers in the Humidification Chamber are used to provide a 
safe environment inside the chamber. A safe environment is necessary for 
personnel to enter the chamber for maintenance or cleaning. The lower damper 
is within the boundaries formed by the guillotine dampers. The lower damper 
is not for isolation but only to facilitate the reconfiguration of the gas 
path. 

II. OPERATION 

Assuming the Unit is configured to humidify the gas leaving the boiler and an 
inspection of the Humidification Chamber is required, a reconfiguration of the 
boiler outlet gas path would proceed as described. 

A slight reduction in load to allow ample margin in the I.D. Fan operation if 
operating at MCR conditions. System is to be notified prior to the 
reconfiguration to obtain the necessary clearances before the reconfiguring is 
to begin. The guillotines in the normal operating duct would then be opened 
by the Control Room Operator (CRO). The lower damper in the normal operating 
duct would then be released by the Interlock for operation. After the 
Interlock has verified that both guillotines have achieved their full open 
positions. 

The lower damper in the normal operation duct must be opened slowly to 100% to 
avoid excursions in furnace pressure. The CR0 has a control Hand/Auto (H/Al 
station which allows interaction with this damper. The CR0 during this period 
is monitoring furnace pressure, I.D. Fan suction pressure and I.D. Fan speed 
to ensure that the unit is being safely operated. The control station logic 
is set up to prevent rapid movement of these dampers. 

After achieving a stable operating point as indicated for the above parameters 
the lower damper in the Humidification Chamber ductwork is to be closed to 
0%. This damper is controlled by a similar H/A control station and logic as 
the lower damper in the normal gas path. 

III. CONTROL 

The lower damper control is through a HAND/AUTC(H/A) Control Station. The 
overall control of these dampers includes a provision which inhibits the 
operator from completely closing the damper during a single damper operation 
event. This is acheived by monitoring the damper position feedback and the 
signal to the damper drive. If the difference between these two signals 
exceeds a prescribed limit, the control signal will stop sending a positioning 
signal to the drive. The control resets upon release of the H/A Station. 
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1 
Upon acheiving 100% open of the normal operation duct lower damper and 
complete closure of the Humidification Chamber ductwork lower damper, the MFT 
Interlock Logic will release the Humidification Chamber guillotine dampers to 
be closed by the CRO. The CR0 may then close these dampers. After all 
dampers are in the correct positions for this configuration the CR0 may then 
return the Unit to the load as required by system. 

The guillotine dampers are controlled by a Multi-State Device Driver (MSDR). 
The MSDR is a control station with three (3) states. The first state 
initiates an open command to the damper. The second state will stop the 
damper regardless of any previous command. The final state will initiate a 
close command to the damper. 

The station will not allow a reversal in commands. That is, if the damper has 
been given an open command, a close command cannot be given to the damper 
drive until the damper is completely open or a stop has been initiated by the 
CRO. this scheme eliminates mechanical damage to the damper drive or the 
damper. 
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DAMPER/DUCT PRESSURE INTERLOCK 

The DAMPER/DUCT PRESSURE INTERLOCK is a fail safe addition to the current 
Boiler Master Fuel Trip Interlock. The purpose for this addition is to 
protect the boiler from upsets during a mechanical failure, an electrical 
failure, or an operator initiated reconfiguration of the outlet ductwork. 
This reconfiguration consists of changing the boiler outlet gas flow path from 
the Humidification Chamber to the normal operating ductwork. The location of 
this ductwork equipment is between the Air Heater Outlet and the Precipitator 
Inlet. 

The reconfiguration of the boiler outlet flow gas path is accomplished 
through the proper sequential operation of lower and guillotine dampers. 
The Interlock addition is a "watchdog w to ensure that the dampers have not 
experienced a failure and that the operator has executed the reconfiguration 
sequence properly. In the unlikely event that this sequence is improperly 
executed, the interlock will initiate a Boiler Master Trip (MFT). The 
sequence of the MPT will be determined by the existing hard-wired relay logic. 

The Governing Principle of the Interlock is to provide an open gas path from 
the Boiler to the Precipitator. An open gas path is determined by 
interregating limit switches that are associated with each damper. The 
guillotine dampers are physically provided with redundant limit switches int 
the open and closed positions. The lower dampers are not provided with limit 
switches. However, these dampers are equipped with position feedback 
transmitters. The Interlock reviews the lower damper position to ensure that 
it is not closed. 

The Boiler Draft portion of this interlock system senses the boiler draft of 
the furnace. If the setpoint is reached the switch closes and sends a signal 
to the MFT relay system to shutdown the boiler by tripping the Forced Draft 
Fan. The Precipitator Inlet Pressure is sensed by a pressure switch to avoid 
implosion of the ductwork. This switch signal is sent to the MFT relay system 
to shut down the boiler by tripping the Induced Draft Fan. The boiler relay 
logic will continue to sequentially shut down the boiler to prevent a 
catastrophic failure if any of the three outlined conditions are present. 
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FLUE GAS REHEATER NARRATIVE 

The temperature of the flue gas leaving the precipitator must be above the 
adiabatic saturation temperature before it enters the Induced Draft Fan, 
Ductwork, and the Chimney. This temperature condition is necessary to guard 
against the very harmful effects cused be condensation af acid mists in the 
absence of alkalinity. During a Master Fuel Trip (NFT), the flue gas reheat 
system stays in service. 

To accomplish the necessary protection of the equipment, the gas is reheated 
to 19OF. This temperature is 65F i SF above the adiabatic saturation of the 
gas entering the Humidifier at Maximum Continuous Rating (MCR) of the boiler. 

This degree of Reheat is achieved thru the use of an inline steam coil 
reheater at the outlet of the precipitator. The steam coil reheater is a 
steam condensing type complete with a condensate return system. The steam for 
the reheater is taken from an auxillary connection on the boiler steam drum. 
This 1500 psig steam source from the drum is piped to a reducing station 

.before the reheater. A Safety Valve is provided in this piping following the 
reducing station to protect the hardware in this system. 

The arrangement of the steam coil reheat/condensate return equipment allows 
for self-draining of the reheat coil in the event of a MFT or any other 
excursion of the reheat steam flow. This self-draining feature protects the 
steam coil reheater form freezing during the winter months. The coil is also 
protected against freeze up on start up in the winter months in the same 
manner. This operation is ensured by the condensate return level tank being 
located below the steam reheat coils. 

The technique used for the operation of this system is referred to as a 
Steam-Inlet and Condensate-Outlet Control. This scheme provides a method of 
quick response to changing gas conditions with load and the ability to operate 
at low boiler loads. 

I. Description 

Downstream of and in the flow path of the flue gas leaving the precipitator is 
a steam coil reheater. 

The steam for the reheater is taken from an auxiliary connection on the boiler 
steam drum. The condensate from the reheater is returned to the boiler cycle 
via a condensate return system. 

The required steam flow to the steam coil gas reheater is determined by the 
mass flow rate of the gas through the coils, the coil surface area and the 
temperature differential between the steam and the flue gas. This amount of 
steam is relatively insensitive to attempts to control it by use of a steam 
flow control valve. 

The auxillary steam connection on the drum is supplied with manual double 
block and telltale valve arrangement before the steam pressure reducing 
station. The reducing station is followed by a safety valve to protect the 
piping, steam coil reheater, and the condensate level tank. This arrangement 
is provided for maintenance of all downstream equipment in the flue gas reheat 
system. 
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The steam pressure reducing station reduces the boiler drum pressure of 1500 
psig to 300 psig. The reducing station is equipped with a bypass valve 
arrangement around the reducing valve. The control of the reducing station is 
through the use of a local pneumatic pressure controller operating at a 
constant pressure setpoint. 

A single manual block valve is provided ahead of the steam flov control valve 
and reheater to isolate this system from steam flow when it is not in service. 
This valve is installed for operational convenience and not to provide 
isolation for maintenance. To isolate this control valve, reheater, or 
condensate return equipment refer to the paragraph above regarding the double 
block and telltale valving. 

The flue gas reheater outlet temperature control is acheived through the use a 
single control valve upstream of the steam coil reheater. This control valve 
is operated from the control panel and is used to trim the steam conditions as 
a function of the Induced Draft Fan Inlet Temperature. The I.D. Fan inlet 
temperature is compared to a setpoint temperature to provide a trim signal to 
the steam condition control valve. 

The steam coil reheater is a bare tube heat exchanger. The heat exchanger is 
arranged with horizontal tubes between two headers. The horizontal tubes have 
a slight slope to allow the tubes to be self-draining during operation and 
shut-down. the tubes are installed as two coils, each coil is composed of two 
sections. the tubes in the coil are arranged in a staggered configuration 
four rows deep. 

The steam coil reheater operates in a steam condensing mode thru the use of a 
pressure balancing line. This steam pressure balancing line is parallel to 
the reheat coils. That is, the reheater and balancing line are both piped 
from the downstream side of the steam condition control valve to the 
condensate level tank. The pressure balancing line enters the top of the 
tank. The steam coil reheater drain lines are routed to this tank in such a 
manner as to provide a water seal between the sections of the reheater. The 
water seal prevents steam short circuiting or condensate flooding of the 
reheater. 

The condensate level tank provides the control required to maintain a water 
seal between the sections of the reheater and adequate hydraulic head for the 
condensate to drain back to the condensate hot well under the condenser. All 
of the condensate must pass through this tank prior to returning to the hot 
well. The condensate level tank is fitted with a thermostatic vent valve. 
This valve eliminates non-condenseble gases from the condensate. 

The condensate tank level is indicated and alarmed on the control panel. The 
level gauge is mounted on the tank and is compared to a level setpoint in the 
control system. The error signal is fed to a control valve in the condensate 
return line just upstream of the condensate hot well. The tank is also 
equipped with local temperature and pressure indicators. 
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The piping between the condensate level tank and hot well has a drain valve, 
conductivity meter, and a control valve with bypass. The drain valve is 
provided for operational and maintenance convenience. The conductivity meter 
is indicated and alarmed on the control panel. The control valve obtains its 
control signal from the control system to maintain level in the condensate 
level tank. This scheme prevents condensate from flashing in the condensate 
return piping. If the condensate were allowed to flash, the condensate return 
flow would instantaneously stop and then surge. This condition is potentially 
damaging to the reheat equipment and is characterised by a "banging" in the 
condensate return line. 
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DESCRIPTION OF MODIFICATIONS 

This document provides a general description of the work performed for items 
engineered and designed by Stone & Webster Engineering Corporation (SWEC) 
for Babcock & Wilcox (B&W) for the addition of a bypass duct to the 
Humidification modifications of the LIMB Demonstration Project. The bypass 
duct provides a separate flue gas flow path in which the demonstration will 
take place at Ohio Edison's Edgewater Station in Lorain, Ohio. 

The scope of the work is broken down into the following accounts: 

Description 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 

Foundations and Structural Steel 
Enclosures 
Injection Water and Air Piping 
Service Water, Instrument Air and Miscellaneous Piping 
Heating, Ventilating and Air Conditioning 
Ash Handling Modifications 
Electrical Equipment 
Electrical Systems Cable, Conduit, etc 
Process Controls and Instrumentation 

This description covers only adding the bypass to the base humidification 
modifications. 
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1. Foundations and Structural Steel 
1 

A. Equipment Foundations 

Presently, there are no concrete equipment foundations associated with the 
Bypass System of the Humidification Modifications. 

B. Structural Steel 

Structural steel supports are provided for the following equipment: 

Damper supports and access platforms in existing outlet duct. 

Damper supports and access platforms in the new bypass duct. 

Bypass duct and humidification chamber supports and service 
platforms. 

Humidification Monitoring Room. 

Ash transport access platform. 

Reheater support steel. 

Damper Supports and Access Platforms in Existing Outlet Duct 

A new support structure is provided for the guillotine dampers in the 
existing outlet duct just outside and north of the powerhouse. The 
structure is an extension of the existing duct support tower between 30 and 
31 line. Support and access is provided for the lower damper just upstream 
of the bypass duct intersection. 

Damper Supports and Access Platforms in the New Bypass Duct 

A support structure is provided for the guillotine damper in the bypass duct 
just south of the existing breeching. Support and access is also provided 
for the lower damper at the downstream intersection of the bypass duct to 
existing duct. 

Bypass Duct and Humidification Chamber Supports and Service Platforms 

A support structure is provided just above the existing powerhouse roof 
level for support of the new bypass duct. The chamber is supported on the 
powerhouse roof structure which is reinforced as required. Access and 
service platforms arc provided adjacent to the new duct. The humidification 
chamber utilizes the existing abandoned precipitator ash hoppers below the 
existing boiler house roof. Ilodifications to the existing hoppers and 
structure were made. 

Humidification llonitoring Room 

A support structure is provided for the pre-engineered tionitoring Room 
building adjacent to the bypass duct and bearing on the duct support steel. 
Access from the boiler house roof is also provided. 
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Ash Transport Access Platform 

The existing access platform below the existing ash hoppers under the 
humidification chamber is be reinforced for access to the new ash transport 
piping. 

Reheater Support Steel 

A support structure is provided for the new steam Reheater between the 
precipitator outlet and the ID Fan inlet. Access is provided from the 
existing structure. Existing steel is modified and reinforced. 

A monorail system for heater removal/installation is provided. A support 
structure end service platform is provided for the condensate return tank 
adjacent to the reheater area above the fan room roof. 

2. Enclosures 

Humidification Monitoring Room 

An insulated metal-sided enclosure with a raised computer style floor sys~:, 
is provided for the humidification monitoring room (approximately 16’ x 16’ 
x 10’ high). The enclosure has an insulated metal deck roof and is 

completely equipped with mandoor, BVAC and lighting. 

Support steel and a checkered plate roof cover are provided over that 
section of the boiler house roof which is open due to demolition at the 
retired precipitator and breeching. The existing roof curb is utilized to 
the extent possible. 

New roofing is provided over the area under the retired precipitator inlet 
and outlet ducts which were removed. 

3. Injection Water and Air Piping 

The piping to convey the injection air and injection water from the 
compressor and pumps to the rooftop bypass location is provided for under 
the humidification scope. 

4. Service Water, Instrument Air and Miscellaneous Piping 

Boiler and Sootblower Relief Valve Vent Relocations 

Boiler and sootblower relief valve vents are relocated due to interferences 
with the humidification duct and associated structures on the boiler house 
roof. Pipe supports for the relocated vents are provided. 

Reheater Steam and Condensate Lines Pipe Supports 

The flue gas reheater steam supply and condensate return lines with 
associated pipe supports are provided to convey steam from the boiler 
superheater to the reheater, and return condensate to the plant condenser, 
in accordance with B&W drawing No. 322342E. 



5. Heatitig, Ventilating and Air Conditioning 

Monitoring Room 

Two wall-mounted, self-contained air conditioners are provided to maintain 
room ambient temperature at 75'F during suplner months. Each air conditioner 
is equipped with a control panel with adjustable thermostat, 4-way air flow 
control and filters. Each air conditioner is rated as follows: 

Capacity 20,500 Bth 

Electrical Power Supply 230/208 V - 1 Ph - 60 Hz 

Thermostat Set Point 75OF 

Air Delivery 485 cfm 

Electrical Efficiency Ratio (EER) 9.2 

For heating, three propeller-type, wall-mounted unit heaters rated at 15 kW 
each are provided to maintain room ambient temperature at 75OF during winter 
months. Each unit heater is automatically controlled via its wall-mounted 
thermostat. 

6. Ash Handling Hodifications 

Humidification Ash System 

A temporary humidification ash system modification is provided to convey fly 
ash, which may fall out in the humidification chamber due to the large duct 
cross-section and corresponding low velocity, to a downstream highe:. 
velocity section for reentrainment with the flue gas. The system is 
provided for each of the four hoppers located below the humidification 
chamber, and is comprised of an isolation valve, a grinder, a mechanical 
separation device for large or heavy wetted ash particles, an ash blower, 
and associated 4-in. diameter carbon steel piping. The mechanical separator 
is provided to prevent reentrainment of large or sticky particles which may 
be likely to cause deposit buildup in the downstream flue gas duct. Should 
significant quantities of heavy or sticky particles accumulate in the 
mechanical separator system, the humidification system should be shutdown 
for correction of the humidification system malfunction. 

7. Electrical Equipment 

The account includes the motor control equipment for the bypass system. 

Motor Control Equipment 

Motor control cater equipment includes melded-case air circuit breakers and 
drawout-type, melded-case circuit breaker combination starters. 
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8. Electrical Systems Cable, Conduit, etc 

This includes supply and installation of cable, raceway, grounding, lighting 
and distribution to all electrical loads installed as part of the bypass 
system of the humidification system. 

Cable Trays 

Cable trays are ladder-type galvanixed steel for all applications. Tray 
covers for power cable are ventilated. Solid covers are used for control 
and instrument cable. 

Conduit 

Rigid galvanized steel conduit is used in all areas both indoor and outdoor. 

Power Cable 

Cable for 480 V service is 600 V, triplexed, single, or three conductor, as 
required, with fire-resistant 90°C thermosetting insulation over each 
conductor and with an overall thermoplastic jacket on multiconductor cable. 
Conductors for all cables will be copper. 

Control Cable 

Cable for control wiring is single and multiconductor copper with fire 
resistant 90°C thermosetting insulation over each conductor and with an 
overall thermoplastic jacket on multiconductor cables. 

Instrument Cable 

Instrument cables are twisted pair and multiconductor copper wisp 
fire-resistant 90°C thermosetting insulation, shielded, with thermoplastlL 
jacket overall. 

Thermocouple extension wire is twisted pair of the iron-constantan type as 
required with fire resistant 90°C thermosetting insulation, shielded, with 
thermoplastic jacket overall. 

Lighting 

Outdoor lighting is furnished for walkways in the roof area, and indoor 
lighting is provided in the monitoring room. The lighting system is a 
combination of fluorescent fixtures and high pressure sodium fixtures. 

Uotors 

Motors are provided with driven equipment. 

Grounding 

New equipment is grounded as required by extending the existing grounding 
system using 2/O and 4/O bare copper cable. Uotors are grounded using bare 
copper cable connected to building steel or grounding system. 



9. Process Controls and Instrumentation 

Pneumatic hook-ups are provided for all instruments in SwEC’s Scope of 
Supply as well as for the humidification system, plus the mounting of those 
pneumatic instruments which are not in-line or direct-process-mounted. 
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DESCRIPTION OF MODIFICATIONS 

This document provides a general description of the work performed for items 
engineered and designed by Stone 6 Webster Engineering Corporation (SWEC) 
for Babcock & Wilcox (B&W) for the Humidification Process of the LIMB 
Demonstration Project. Unit No. 4 will be retrofitted to increase the 
humidity of the flue gas and thereby increase the collection efficiency of 
the precipitator. 

The scope of the vork is broken down into the following accounts: 

Description 

1. Foundations and Structural Steel 
2. Enclosures 
3. Injection Water and Air Piping 
4. Service Water, ,Instrument Air and Miscellaneous Piping 
5. Heating h Ventilating 
6. Electrical Equipment 
7. Electrical Systems Cable, Conduit, etc. 
B. Process Controls and Instrumentation 

This description covers the base humidification and switchyard scope. 

*,0111 L. WI.Sll” A 



1. Foundations and Structural Steel 

A. Equipment Foundations 

Equipment foundations are provided for the following items: 

- 
- 

New Compressor 
Spray Water Storage Tank 
Atomizing Water Pump 
Spray Water Filter 
Air Receiver Tank 
23 kV Transformer 
Oil Circuit Breaker 
Compressor Air Inlet Filter and Oil Cooler 
Spray Water Strainer 

New Compressor 

The new Compressor is set on the old I.D. fan motor pad which is modified to 
suit. 

Spray Water Storage Tank 

The Spray Water Storage Tank foundation consists of a reinforced concrete 
pad on the existing fan floor slab at El. 238-O". The steel floor supports 
are reinforced. 

Atomizing Water Pump 

The Atomizing Water Pump foundation consists of a reinforced concrete pad on 
the fan room floor slab at El. 23B'-0. 

Spray Water Filter 

The Spray Water Filter foundation consists of a reinforced concrete pad at 
the fan floor level. 

Air Receiver Tank 

A reinforced concrete pad is provided for the air receiver at the fan floor 
level. 

23 kV Transformer 

A 23 kV Transformer foundation is provided in the Unit 2 switchyard e.rea. 
The foundation consists of a reinforced concrete pad with an oil retention 
pit. 

Oil Circuit Breaker 

A reinforced concrete pad foundation provides for the Oil Circuit Breaker. 
This foundation is located in the Unit 2 switchyard. 
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Air Filter and Oil Cooler 

Support pads are provided on the boiler room roof above the humidification 
compressor area for the air inlet filter and oil cooler. 

Spray Water Strainer 

A support pad is provided for the strainer at the fan room floor elevation. 

B. Structural Steel 

Structural steel supports are provided for the following equipment: 

Humidification Spray Deck Enclosures and access platforms. 
Instrument and Test Connection access platforms 
Bypass Silencer 
4 kV - 480 V Transformer 

Humidification Spray Deck Enclosures 

Support structures are provided for the spray deck enclosures adjacent to 
the humidification chamber and bearing on the duct support steel. Access 
from the boiler roof will also be provided. 

Instrument and Test Connection Access 

Access ladders and platforms are provided to test connection areas from 
existing duct support steel as required. 

Bypass Silencer 

A support frame is provided on the south exterior wall of the powerhouse 
adjacent to the humidification area. Access is via existing platform. 

4 kV-480 V Transformer 

A steel support structure and oil drip pan e.re provided for the 4 kV-480 V 
transformer on the power room roof at El. 178’-6”. The roof support system 
is reinforced. 

mrOllL * WE.wrI” A 
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2. Enclosures 

Weather enclosures are provided in the following areas: 

Humidification Spray Decks 

Humidification Spray Deck Enclosures 

The Humidification Spray Deck Enclosures consist of insulated metal sided 
enclosures with a standing seam, insulated, metal deck roof. The enclosures 
are approximately 20 ft x 20 ft x 17 ft high and 20 ft x 10 ft x 17 ft high 
each with one mandoor for access. A monorail and l/2 ton manually operated 
hoist is provided for maintenance and removal of atomizer lances. 
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3. Injection Water and Air Piping 

The injection water pump piping connects the pump suction to the storage 
tank and the pump discharge up to the spray deck enclosure. The injection 
air piping is provided to connect the air compressor suction to the ambient 
air inlet filter and connect the compressor discharge to the injection air 
receiver, the bypass silencer, and the injection lances at the spray deck. 

The injection air line is insulated from the compressor outlet to the inlet 
of the injection lances. The piping is supported from existing structures 
below the roof with supplemental steel as required. 
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4. Service Water, Instrument Air and Miscellaneous Piping 

Extension of Existing Plant Fire Protection 

The plant fire protection and detection system is extended as shown on 
15164.09-PID-15-12 to provide heat detectors and water sprays for the new 
1500 kVA transformer which is installed adjacent to two existing 
transformers at elevation 178'-6". 

The new piping is connected downstream of the existing deluge valve. The 
piping material is galvanited steel. Because of the close proximity of the 
three transformers, all three will be sprayed if heat detectors detect fire 
at any of the three. 

Extension of Existing Plant Cooling Water 

Cooling water for the humidification compressor located at elevation 238'-0" 
is provided as shown on 15164.09-PID-9-8, by an extension of the line which 
presently supplies the forced draft fan. A portion of the cooling water 
will be diverted downstream of the compressor to provide water to the 
humidification water storage tanks. 

Hose connections for area washdown sre provided to the humidification 
compressor area and to the north and south spray deck enclosures which are 
located above the boiler house roof adjacent to the humidification chamber. 
The new carbon steel piping is supported from existing or new structures as 
required. The portion of the piping that is outdoors is heat-traced and 
insulated for freeze protection. 

High point vents and low point drains are provided as required. 

Extension of Existing Plant Air System 

New plant air hose stations are added as shown on 15164.09-PID-12-6, at the 
humidification compressor and pump area and at the spray deck enclosures. 
The new carbon steel supply lines are fed from new tees in the existing 
plant air system supply to the fan room at El. 238'-0". The outdoor portion 
of the piping is supported from existing and new structures and is insulated 
and heat-traced. 

Extension of Existing Instrument Air 

The instrument air system is extended as shown on 15164.09-PID-12-6 to 
service the controls to the new reheater located between the precipitator 
and the induced draft fan. The new service is fed from a new tee in the 
existing instrument air supply line at the precipitator. 

At the Unit 4 boiler house the instrument air system has been extended as 
shown on 15164.09-PID-12-6 to the humidification compressor and pump area, 
the spray deck enclosures and the monitoring room. The new services are fed 
from connections to the existing instrument air supply line at the LItlB 
booster air vent fan. 
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The outdoor portion of the piping is supported from existing and new 
structures, and is insulated and heat-traced. 

Drain Piping 

The boiler house drain system has been extended as shown on 
15164.09-PID-9-8. Equipment drains are provided in the humidification 
compressor area for the compressor and routed to existing drains in the 
boiler house. A floor drain is located adjacent to the water storage tank. 
Floor drains are provided for the spray deck enclosures and routed to the 
boiler house floor drain system. Excess cooling water from the 
humidification compressor is drained through the existing equipment drain 
line for the retired induced draft fan and driver. The new 1500-kVA 
transformer is provided with a drain collection pan capable of collecting 
the entire contents of the transformer. Drains from the transformer pan are 
routed through a normally closed valve to the existing 4 in. transformer 
drain serving the two existing transformers. 

A 4in. stack drain is provided as required to convey potential stack 
condensate to the demineralizer room waste sump drain. This drain is 
constructed partly of high-silicon cast iron (Duriron) and partly of CPVC 
piping. 
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14. There is to be provision to feed recycle solids from the existing 
ash ?ilo into the fresh sorbent feed to rhe humidifier. The 
solids recycle rate will be li,300 lbs/hr. This corresponds co 
36,000 lbs/hr of total solids from the ESP hoppers at the design 
bulk density. The recycle equipment will be designed for a 
rcaximun recycle solids rate of 22.500 lbs/hr and a turndown of at 
least 5 to 1. 

15. The existing control systems used for the LI?IB humidification 
demonstration will be used for the Coolside demcnstraticn. 

16. The hucidification water system used for the LIMB humidification 
demonscratioc will be used for the Coolside demonstration. 

17. Humidification water capacity is 85 gpm. This is sufficient 
humidification for the exit flue 8as to achieve a 20°F approach to 
the adiabatic saturation temperature. The existing LIMB humidi- 
fication atomizers will be used for the Coolside demonstration. 

18. Atomization air will be fed at a constant rate of 18,000 lb/hr at 
1?5 psig. This is an air-to-water ratio of 0.45 lb air/lb water 
for a water rate of 80 gpm. The atomizaticn air temperature will 
be 150’F. 

19. Shield air vi11 be provided by aspiration of ambient air into the 
atmirer larxes. 

20. 1.t is assumed that sufficient capacity for instrument air is 
available. . 

21. It is assumed that sufficient capacity for electrical power is 
available in the existing 4160 volt transformers to supply power 
to the Coolside process. The EPA Humidification modification work 
will supply these electrical requirements. 

., ,_ _L. The ambient conditions are: 

Barometric Pressure, psia 14.4 
Xinimun Ambient Temperature, “F -20 
Maximuc Ambient Tenprrature, “F 100 
Design Temperature, OF 80 
i!ur.idity, lbs water per lh dry air 0.0130 
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PROCESS DESCRIPTION 

ET'CEI;ATER COOLSIDE DEMOKSTKATIOK 

OHIO ED:SUh' PROJECT 

LORAIN, OHIO 

The Coolside Process is a relatively simple process capable of removing 
up to 70 percent of the SO2 from the boiler gases. As the flue gas 
temperature appruaches the adiabatic saturation teniperature, w, 
rerroval increases. The flue !A== temperature is lowered t?l 
approximately 14X F, 20 F above adiabatic saturation, by spraying water 
into the flue gas stream. Upstream of the humidification nozzles, dry 
hydrated lime is injected into the flue gas. In the humid atmosphere, 
the hydrated lime reacts with the SO... A small amount of NaOH is 
injected with the humidification water 'to increase the activity of the 
hydrated lime. 

The predominant overall reactions that take place in the humidif!ed 
flue gas are as f0110ws: 

Ca(OH): + SO, B CaS03 + H20 (!) 

Ca(OH)2 + SO2 + l/l 02 + CaS04 + H-0 (2) 

?SaOH + SC!, 
L 

i Na2S03 + HI0 (3) 

:>aOH +'SO 2 + 11" 0 2 - Xa2S04 + H20 (4) 

The actual reactions may be more complex than shown here since the 
effect of the sodium is greater than its stoichiometric equivalent. 

Flow Cases 

Four cases for the Coolside demonstration are shown in drawings 
XL-OOO-87@3-PI-I-D, -2-D. -3-D. and -4-D. Cases IA and IB are without 
recycle and Cases ?A and 2B are with recycle. The waste solids contain 
unused hydrated lime, so recycling the solids will increase the overall 
calcium utilization and decrease the fresh sorbent feed rate. 

Cases 1A and :A are based on 25 percent excess air to the humidifier, 
the expected lower limit, and Cases 1B and 2B are based on 42 percent 
excess air to the humidifier, the expected upper limit. 
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Additive Storage and Feed Preparation 

The existing LIMB demonstration sorber.t storage and feed system will be 
used for the Coolside demonstration. The piping will be modified to 
feed the sorbent into the flue gas duct. 

Dry hydrated lime is delivered by truck and unloaded pneumatically to 
the Storage Silo. The Storage Silo Baghouse controls the dust from the 
vent of the Storage Silo. From the Storage Silo, the hydrated lime is 
transferred pneumatically to the Feed Silo. The Feed Silo Baghouse 
controls the dust from the vent of the Feed Silo. The hydrated lime 
drops down to one of two parallel Sorbent Weight Loss Differential 
Weigh Feeders which control the hydrated lime feed rates to two 
parallel pneumatic transfer lines. The full boiler load hydrated lime 
feed rate& are 11,433 lbslhr for Cases 1A and 1B without solids 
recycle, and 8,680 lbsihr for Cases 2A and 2B with solids recycle. 
Conveying air is used to transfer the hydrated lime in the two 
pneumatic lines to a single flow divider which separates the flow into 
four equal streams prior to injection into the flue gas duct. 

Fifty percent NaOH solution is delivered by truck (3,400 gallons per 
truck). The ?;aOH solution is transferred to the Sodium Hydroxide 
Storage Tacks (T-101, T-102). From the tanks, the NaOH solution is 
piped through the SaOH Strainer (S-101) to the NaOH Pump (P-101). The 
SaOH pump injects a metered flow of the NaOH solution into the NaOH Mix 
Tank (T-103). The NaOH flow rate is controlled by the NaOH Pump which 
is set by the hydrated lime addition rate. The NaOH flow will be 0.1 
pounds of iiaOH per pound of Ca(OH)2 for a maximum flow of 3.6 GPM at a 
Ca/S feed ratio of 2.5 moles per mole without solids recycle at full 
boiler load. . 

The SaOH Xix Tank Agitator A-101 mixes the NaOH and water. The 
KaOH/humidifping water is drawn from the S’aOH Mix Tank through the Duct 
Injection Pump Strainer (S-102) by the Duct Injection Pump (P-102). 
From the Duct Ir.jection Tump. the NaOHlhumidifying water is piped 
through the Duct Injection Filter (FT-101) and to the atomization 
12"Cl?S. The N&H/humidifying water rate is controlled by a flow 
control valve which is reset by the flue gas temperature downstream of 
the water atomizers. 

Solids Removal 

Solids in the flue gas are removed in the ESP and collected in the 
hoppers. From the ESP hoppers, the solids drop down into a pneumatic 
conveying line for transfer to the Ash Silo. The conveying s:!stem is a 
vacuum type which draws heated air into the system upstream of where 
the solids drop into the line. From the Ash Silo, the waste solids are 
mixed with water and loaded on trucks for transfer to the waste dis- 
posal site. 
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A separate solids removal system, designed by B&h', removes the solids 
from the humidification duct hoppers. 

Solids Recycle for Cases 2A and 2B 

For Cases 2A and 2B, solids are recycled to increase the overall 
calcium usage. Recycle solids drop from the existing Ash Silo to the 
Recycle Solids k'eigh Feeder (m-101). The Recycle Solids Weigh Feeder 
controls the total recycle solids rate at 17,231 lbs/hr, which 
corresponds to a solids rate of 36,000 lb/hr from the ESP hoppers. From 
the Recycle Solids Weigh Feeder, the recycle solids drop down to the 
Recycle Solids Rotary Valve (VR-101) which feeds the recycle solids 
into a pneumatic transfer line. Transport air is provided by the 
Recycle Solids Transport Blower (F-101). The transfer line injects the 
recycle solids into the fresh sorbent feed line prior to the flow 
divider. 

Process Utilities 

Humidification water, atomization air, and shjeld air will be provided 
by the same systems that were used for the LIMB demonstration. 
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OVERALL HEAT AND UTERIAL BALANCE - CASE IA 

EDGEWATER COOLSIDE DEMONSTRATION 

OHIO EDISON PROJECT 

LORAIN, OHIO 

Flue Gas from Boiler 
Hydrated Lime Feed 
Hydrated Lime Transport Air 
Shield Air 
Atomization Air 
Sodium Hydroxide 
Humidification Water 
Heat of Reaction 

OUT - 

Flue Gas to Reheat 
Solids to Disposal 

Flow Rate 
Lbsllir 

Temp. 
F 

1,014,990 300 
11,433 80 
11,433 80 
10,000 80 
18,000 150 

2,126 80 
37,755 90 

1,105,737 

1.083.959 
21.778 

1,105,737 

(1) Enthalpy basis is 0 at 60 F. 

148 
148 

Enthalpy Heat Rate 
Btu/Lb(l) MBtulHr 

114.4 116,153 
8.2 94 

16.3 186 
18.8 188 
21.7 391 
20.2 43 
30.0 1.133 

3,926 
122,114 

112.2 121,638 
21.9 476 

122,114 
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OVERALL HEAT AND MATERIAL BALANCE - CASE 1B 

EDGEWATER COOLSIDE DEMONSTRATION 

OHIO EDISON PROJECT 

LORAIN, OHIO 

IN - 

Flue Gas from Boiler 
Hydrated Lime Feed 
Hydrated Lime Transport 
Shield Air 
Atomlzation Air 
Sodium Hydroxide 
Humidification Water 
Heat of Reaction 

Flow Rate Temp. Enthalpy Heat Rate 
Lbs/Hr F B&Lb(l) MBtu/Hr 

1,145.708 300 109.7 125.680 
11,433 80 8.2 94 

Air 11.433 80 16.3 186 
10.000 80 la.8 188 
18.000 150 21.7 391 

2.126 80 20.2 43 
42,826 90 30.0 1.285 

3,926 
1.241.526 131,793 

OUT - 

Flue Gas to Reheat 1.219.748 146 107.7 131.326 
Solids to Disposal 21,778 146 21.5 467 

1.241.526 131.793 

(1) Enthalpy basis is 0 at 60 F. 
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OVERALL HEAT Ah" MATERIAL BALANCE - CASE 2A 

EDGEWATER COOLSIDE DEMONSTRATION 

OHIO EDISON PRClJECT 

LORAIN. OHIO 

Flue Gas from Boiler 
Hydrated Lime Feed 
Hydrated Lime Transport Air 
Solids Recycle Transport Air 
Shield Air 
Atomitation Air 
Sodium Hydroxide 
Humidification Water 
Heat of Reaction 

Flow Rate Temp. Enthslpy Heat Rate 
Lbs/Hr F Btu/Lb(l) HBtu/Hr 

1,014,990 300 
8,680 SO 
8,680 80 

17.231 80 
10,000 80 
18,000 150 

1,614 80 
37,947 90 

114.4 116,153 
8.3 72 

16.3 141 
16.3 202 
la.8 188 
21.7 391 
20.2 32 
30.0 1,138 

3,988 
122,385 1,117,142 

OUT - 

Flue Gas to Reheat 1,098,373 147 111.1 121,990 
Solids to Disposal 18,769 147 21.1 395 

l,lli,142 122,385 

(I) Enthalpy basis is 0 at 60 F. 
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OVERALL HEAT AND MATERIAL BALANCE - CASE 2B 

EDGEWATER COOLSIDE DEMONSTRATION 

OHIO EDISON PROJECT 

LORAIN, OHIO 

IN - 

Flow Rate Temp. Enthalpy Heat Rate 
Lbs/Hr F Btu/Lb(l) MBtulHr 

Flue Gas from Boiler 1,145,708 
Hydrated Lime Feed 8,680 
Hydrated Lime Transport Air 8,680 
Solids Recycle Transport Air 17,231 
Shield Air 10,000 
Atomization Air 18,000 
Sodium Hydroxide 1,614 
Humidification Water 43,057 
Heat of Reaction 

1,252,970 

300 109.7 
80 a.3 
80 16.3 
80 16.3 
80 18.8 

150 21.7 
80 20.2 
90 30.0 

125,680 
72 

141 
282 
188 
391 

32 
1,292 
3,988 

132.066 

OUT - 

Flue Gas to Reheat 1,234,201 146 106.7 131,678 
Solids to Disposal 18,769 146 20.7 388 

1,252,970 132,066 

(1) Enthalpy basis is 0 at 60 F. 
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Babcock &Wilcox 

CONTRACT INFORMATION SHEET A.O. 

Control flow of NaOH solution 
to atomizing water storage tank to 
maintain a set percentage of NaOH in 

* Vendor to supply a plot of Cv us percen 

VALVE SCHEDULE -CONTROL VALVES - CWWKI VALVE CIS-73. 
-9 



B&cock 81 Wilcox 

CONTRACT INFCiRMATlON SHEET 
A.0~ 

CONTROL VALVE SPECS 
SERVICE: 

1) Control valve to have Stellite 
coated plug/seat combination. 

2) Vendor to provide a feedback 
positioner with a 4-20 mA output. 

3) Instrument air is available at 

VALVE SCHEDULE -CONTROL VALVES DFO CIS73. 



Babcock & Wilcox 

CONTRACT INFORMATION SHEET 
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Babcock &Wilcox 

CONTRACT INFORMATION SHEET 
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Babcock &Wilcox 

CONTRACT INFORMATION SHEET 

::;:, .:.:, 

1 892-1153-64 1 CRD-1153 

VALVESCHEDULE-ECSEQUlPMENT - HUMIDIFICATION ATOMIZER SUPPLY Cl&73. c - 2 
SYSTEM. P & ID 321754 E 
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Babcock & Wilcox 

CONTRACT INFORMATION SHEET 

- 
z 

- 
It E 

- * c , 
I n a 

;I 

6 

5 
.i 

:;:i 
:::: 

[ 

rL 
b 

5 
ic 
A \D 
q k- ul N 

2 :- 

% 
E? 

x 

N 

3 a 

b- I- w 

&k 

N 
4 

x 
w 

N N N 

P c 

CONTRACT NO. - 
892-1153-64 

I 
CRD-1153 

I 

VALVE SCHEDULE - ECS EQUIPMENT CIS-73 A- 1 .- -- 



PG 324785 

- 

1 

- 

N 

- 
N 

ii 

- 

L. 
- 

P 

z 
m 

~ 

&hock &Wilcox 

CONTRACT INFORMATION SHEET 
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REF. P & ID 321753 E 
Cl!&73 B - 1 .-- 



PG 324786 B&cock &Wilcox 

CONTRACT INFORMATION SHEET 
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Babcock &Wilcox 

CONTRACT INFORMATION SHEET 
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PG 32450-2 
Babcock &Wilcox 

CONTRACT INFORMATION SHEET 
A.O. 

COfU;;W;c;ALVE SPECS 
SPRAY WATER TANK LEVEL CONTROL 

ITEM 
NTITY 

‘LIGATION EATER 

3 B&W w-1305 - Actu~lQr~~ ' 

L’“L 
ACTION REVERSEO DIRECT q 

SO”RSONTUSE ,, Bronz. 0 
MEASURING ELEMENT BELLOWS 0 SW91 0 

Pilot RIIIDC. PliQ. SST 0, 
OUTPUT lPsi!ll q 630 0 3.15 0 
MOUNTING REMOTEO Cv,. 0 YOKE 0 

70-80% OPEN AT NORMAL 

VCEND~R SROULD PROVIDE A FEED BACK 
POSITIONER WITH A 4-20 MA OUTPUT. 
INSTRUMENT AIR IS 
VENDOR SHOULD PRO 
VERSUS PERCENT OPm ub 

I 3 
; AVAILABLE AT 80-12mIG WORKSHEET 
lVIDE A PLOT OF C, 
'-" "- THE VALVE 

, 

-EL. NO. AND DATE CONTRACT NO. COMP. NO. FILE NO. 

EPA/OHIO EDISON HUMDIFICATION 892-1153-64 CRD-1153 

VALVE SCHEDULE -CONTROL VALVES DFO C&73. x--, 



PG 32450.2 

I ,r iI1 

Babcock &Wilcox 

CONTRACT INFORMATION SHEET 

ENO CONNECTIONS 

SHUTOFF CLASS 0 ST0 q I _-. _ 
STYLE I, EKT.NO. ~30~ dh SPECIFICGRAVITY * _.-. - 

STO. & BOSS SIZE 0 ’ “-” -- --‘,PERATURE ,,lyLCI IEW 
cl Lam. Gnpkite ^^. ._” .” TFE 0 .INLET PREwunc wsw 

WRE 

I Minimum I I M..irn”rn I I 
I 1.0 Il.0 
I 90 I 90 HI 
I .A,, I .nn 1 lls” I Iti” 

I 91, , , 
I qn,l I IO” 

136.068 / 36.068 1 36.068 

Ml PLUG 
HAVE STELLITE COATE 

/SEAT COMBINATION RECOVERY COEFF.. Km q C,,, 
r r,,n,,, n “T -PI\ “no, u-%r,Ck, n T NORMAL NOISE LEVEL IdSAl 1 I I ^. I 2. VALVc XIUVLV DC /u-ov/o UTLI~ n 

CONDITIONS LINE SIZE tin., I z3 1 
3. VENDOR SHOULD PROVIDE A FEED BACK WORKSHEET I 

POSITIONER WITH f ' On "n n"sn"T , q-L” Iv9 UUli-“I I I 

4. INSTRUMENT AIR IS AVAILABLE AT 80" 
120 PSIG 

*5, VENDOR SHOULD PROVIDE A PLOT OF CV 
VERSUS PERCENT OPEN OF THE VALVE 

* - FOR FUTURE 7.5% NaOH S.G. = 1.08 
I 

SEL. NO. AND DATE CONTRACT NO. COW. NO. FILE NO. 

1 
EPA/OHIO EDISON HUMIDIFICATION 892-1193- 64 CRD-1153 

VALVE SCHEDULE -CONTROL VALVES DFO CIS-73. x-t 



Babcock &Wilcox 

CONTRACT INFORMATION SHEET 

R.H. STEAM PRESS. CONT 

SiEAM 
R-1702 

STYLE 0 OlAPH. a PISTON 0 
SIZE 1 VENDOR TO SPECIFY 

ACtUalOr AIR TO ACTUATOR 0 a.aog 3.160 
AIR FAILS VALVE TO ILOCK 0 OPEN 0 CLOSE m 

r AIR IS AVAILABLE AT BO- 

OP SHUTOFF , 1,“” , 
FLOW RATE. Give “nits CuflQ j14,875 [ 
REO'oFLOWCOEFF..~OCpaC~ I I 
VALVE COEFFICIENT VENDOR-10 SPECIFY 
RECOVERY COEFF.. K,,, 0 C,i, 
NO,r -.-.,*. ,~.-_, I I 

LlNl 
2. INSTRlJMENl 3c LCVEL ,OBA, I I 1 

17n PSTr. - - - - - - . -~ ME SIZE (in.) 3 
3. VENDOR SHOULD SUPPLY A PLOT OF C 

VERSUS PRECENT OPEN TO THE VALVE? 
WORKSHEET 

4. VENDOR TO PROVIDE A FEEDBACK 
POSITIONER WITH A 4-20 MA OUTPUT. 

mzid ConltNctionr 
I HAVE STELLITE COATED PLUG/ 

[NATION. 

9EL. NO. AND DATE CONTRACT NO. cow. NO. WLE NO. 
892-1171-22 CRD-1171 

VALVE SCHEDULE -CONTROL VALVES DFO w-73.X-6 



PG 32450-2 Eabcock&Wilcox 

CONTRACT INFORMATION SHEET AO. 

COW;RRoV\c;ALVE SPECS 

ITEM 1 R.H. STEAM FLUW CONI. STYLE q DIAPH. I 
r,Tv 1 1 SIZE 1 VENDOR TO S7 - 

I 1 HANDJACK ITDP ti SIDE 0 1 
TYPE I 

lo 4.20rnAlhS-rnAO 

DIY. Y 
&&W&MATERIAL dh 17-4 PH AIRSET MOUNTING 1 NIPPLE 0 YOKE 0 

JEATRINGMATERIAL bD STELLITE CM1 
“I I 

TRLM IMATERIAL m STEELITE Ct&i - 

INPUTSIGNAL ImAl lo czoo 1cGo 0 

Trmll~ OUTPUT SIGNAL IPsigl 1 q &JO cl 3.15 0 
- -TION I r-l 

THROTTLING 0 

4”ITV 
.,.....iRATURE ('F) 422 

300 

0 TFEA,b. 
, 

APSIZING IPail . 

1. CONTROL VALVE TO HAVE STELLITE COATED 
PLUG/SEAT COMBINATION. 

2. VENDOR TO PROVIDE A FEEDBACK 
POSITIONER WITH A 4-20 MA OUTPUT 

3. INSTRUMENT AIR IS AVAILABLE AT 80-120 

4. VENDOR SHOULD PRO\ /IDE A PLOT OF C, 
VERSUS PERCENT OPEN TO THE VALVE. 

REL. NO. AND DATE CONTRACT NO. COW ND. FILE NO. 

I 892-1171-22 CRD-1171 

VALVE SCHEDULE -CONTROL VALVES DFO C&73.x-7 



PG 32450-Z 
Babcock &Wilcox 

CONTRACT INFORMATION SHEET *A 

COIU;;W):ciALVE SPECS 

Ii3 TAG 

X_“. 

n D,APH. 0 PlSTON 0 
I VFNllflR ” 

0 6.300 3.1E.T 
r0 (LOCK I, OPEN ,, CLOSE ti 

Yl “*nC n 

Cl SWE SCRD. cl Poli. _ n 6.30 Dti 0 3.16 psi 0 
PLG. XANSI RF 0 ~~~~~~ OUTPUT SIGNAL fpd n &WI 0 3.15 L4 

END CONNECTIONS q EWE Sched. ACCESSORIES BYPASS q IGAuG~ ~~AIRSET ti4, 
c.wing Ratinp INCREASE SIGNAL VALVE OPENS ti CLOSES 0 

TRIM NUMBER 

I OPEN dl CLOSE n Pi,ot I R,“ec Psip.1 SST 0 
UP I, DOWN ti OUTPUT IP,iSl lo E-30 0 3-15 0 

I MOUNTING 1 REMOTEO Cw. 0 YOKE 0 I 
CAGE ANDIOR STD. 0 AMSET 0 
SUSHINGMATERIAL ti 17-4 PH AIRSET MOUNTING NIPPLE 0 YOKE 0 
SEATRINGMATERIAL ~ISTELLITE COAX-Ed 0 INPUT SIGNAL hAl 0 420 0 10.50 0 

TRIM, MATERlAL QSTELLITE COAfGa q - Tr,nr- OUTPUTSIGNAL IP,iSl 0 6-30 0 3.15 0 
.^V,^., rr.,r”“r 7. -.-.?I.7 ” 

GUIDING TOP D CAGE 0 ( 
TOP& SOTTOI’ - ---- - 

BALANCE UNEALANCEC 
PORT SIZE 

,ucsr AL ““lY I “CYC”DC Y “I”CL8 Y 

HU rvn, u MOUNTING I PIPE 0 Cq. 0 YOKE 0 
I q Babnced m AIASET W/GAUCrE I I u i 

0 PULL m s-- itn,‘lCE CONDITIONS 
LINEAR 0 (1.0, rJ TYm”l-rl INI? rm . ...“.. “...“_ ON-OFF 0 PRV 0 RELIEF0 

0 EDVAL PERCENT. a 1 FLOWING MEDIA 1 WATER 
SHVTOFF CLASS 0 CT” m I 

I “.. - (STILE 
BOSS SIZE 

I.“. - ..” ...” 
U EXT. NO. STD, [B SPECIplC GRAVITY 1.0 
0 STD. m INLETTEMPERATURE ( F) 422 

SONNET PACKING 
I, Lam. Gr.phite TPE 0 INLET PRESSURE lP,i,,l 3.LJ.Q 
0 L&r. (L IW “de q INLET “APOR PRESSVRE ‘: .” 

1. CONTROL VALVE TO HAVE STELLITE COATE 
PLUG 1 SEAT COMBINATION 

2. VENDOR TO PROVIDE A FEEDBACK 
POSITIONER WITH A 4-20MA OUTPUT. 

3. INSTRUMENT AIR IS AVAILABLE AT 80" 
120 PSIG. 

4. VENDOR SHOULD PROVIDE A PLOT C, 
VERSUS PERCENT OPEN TO THE VALVE 

1 I I I 

‘,EL. NO. AND DATE 1 CONTRACT NO. COMP. NO. 1 PILE ND. 

1 
892-1171-22 CRD-1171 

VALVE SCHEDULE -CONTROL VALVES DFO as-73.X-B 



Babcock &Wilcox 

CONTRACT INFORMATION SHEET 

COWt;:CFALVE FECS tomizing Water Flow Control 

1 water (+futurf 

CAGE Alcmm- STD. 0 &IRSET 0 
WSHIRTTMATERIAL LB 17-4PH LIIRSET MOUNTING NIPPLE 0 YOKE 0 
.SEAT RING MATERIAL 0 STD. 0 INPVT SIGNAL hAI 0 4200 1ow 0 

TRIM MATERIAL [21 316 Al6 STD. q Tr~“r O”TPUT SIGNAL PrigI 0 S-30 0 3.15 0 
..^” n l-e- n IVT” cxuc Y I n 

. - -. - . - - , I 
I Ui”i ml,“. I Y n,m.: 1 “:“‘“4T_l 1 , -, “_-- , - -.-. - ,. -. . -. .- 

,I c I n EYT Lln QTf-l m SPECIFICGRAVITY (*) I 1.0 I l.L I I. 
I ,NLET TEMPERAT”RE 90 90 I 90 

0 L,rn. cir.mn TFE 0 lNLETPRESS”RE IPsipl ___ 
I lXU I lBfl 1 180 

! PACKING 0 L&w a 110. “dvs 0 INLET “NOR PRESSURE 136.064 36.06(8 36.0 8 
n ICC 1.L Am CI~IhlC ,m.:, I cn I ‘ln I 7n 

t I Y ,rcs.aLa ,Yr “ILII.” ,r**, I 
, SONNET , u STD. e 7 (AP SHUTOFF IPrd [ Go j 500 / ;C,. I I 

FT ^. z-l 

o have stellite 
t combination. 

e 70-80% open at 
normal conditions. 
Vendor should provide a feed 
back positioner with = 4-70 mh 
output. 

4) Instrument air is available at 
80-120 psig. 

;) Vendor should provide a plot of 
Cv versus percent open of the valve. 

SEL. NO. AND DATE CONTRACT NO. cow. NO. Fl‘E NO. 

I 
EPA/Ohio Edison Humidification 892-1153-64 CRD-1153 

VALVE SCHEDULE -CONTROL VALVES DFO C&73. 



Babcock &Wilcox 

CONTRACT INFORMATION SHEET a, 
COW&L&ALVE SPECS 

Service Water Back Pressure Control 

2) Valve should be 70-80% open at norm 

3) Vendor should provide a feed back 
positioner with a 4-20 mA output. 

4) Instrument air is available at 
80-120 psig 

5) Vendor should provide a plot of 
Cv versus percent open of the valve. 

892-1153-64 

VALVE SCHEDULE -CONTROL VALVES DFO as-73. x-z 



B&W DRAWING LIST 

HUMIDIFICATION 

321755E Flow Diagram, Peak Ld, 20-F ATS, #Air/#HZO = 0.45 
321756E Flow Diagram, Peak Ld, 20°F ATS, #Air/#H20 = 0.45 
321757E Flow Diagram, Peak Ld, 5O0F ATS, #Ais/#H20 = 0.45 
321758E Flow Diagram, MCR, 5O'F ATS 
321759E Flow Diagram, Control Ld., 5O'F ATS 
3217503 P&ID Symbol Nomencalature 
321751E Flue Gas Stream 
321752E Water Feed System 
321753E Atomizing Air Compressor 
321754E Humidification 
321744E D/E Arrgt. Water Storage Tank - Plan View 
321745E D/E Arrgt. Water Storage Tank - Sections 6 Views 
321746E D/E Arrgt. Water Storage Tank - Sections & Views 

BYPASS SYSTEM (Humidification Extension) 

98235 
98245 
98255 
98263 
319389E 
319391E 
319931E 
319932E 
319933E 
319934E 
319935E 
321761E 
321762E 
321763E 
321764E 
321765E 
321766E 
421617E 
421618E 
421619E 
3217673 
321768E 
3217693 
321770E 
322332E 
322333E 
3223343 
322335E 
322336E 
322337E 
322338E 
322338E 

Gen. Arrgt., Structural Loads, Notes & Symbols 
Gen . Arrgt., Plan View 
Gen. Arrgt., Sections A-A & B-B 
Gen. Arrgt., Sections C-C 6 D-D 
Composite: Humidification & Existing Equipment 
Precipitator & Flue Cut-Lines & Modification (Existing) 
Field Alt'n, Airheater Outlet Flue Cut-Lines 
Field Alt'n, Airheater Outlet Flue Cut-Lines 
Field Alt'n, Airheater Ties 
I.D. Fan Inlet Cut Lines, Cover h Stabilizers 
Field Alt'n, Airheater Outlet Flue, Sectn's & Views 
D/E Arrgt., Key Plan-Bypass Flues 
D/E Arrgt., Mark No. Index 
D/E Arrgt., Airheater Outlet Flue 
D/E Arrgt., Chamber Inlet Flue 
D/E Arrgt., Chamber Outlet Flue 
D/E Arrgt., By-Pass Return Flue 
Erection Arrangement - Sprayer Rapper System 
Details - Sprayer Rapper System 
Details - Sprayer Rapper System 
D/E Arrgt., Flue Supports 
D/E Arrgt., Sections & Views 
D/E Arrgt., Sections fi Views 
D/E Arrgt., Platform Sections & Views 
D/E Arrgt., Humid. Chamber, Notes, Key Plan & Index 
D/E Arrgt., Side View, Humidification Chamber 
D/E Arrgt., Plan View, Humidification Chamber 
D/E Arrgt., Section fi Views 
D/E Arrgt., Section & Views 
D/E Arrgt., Sprayer Support, Sections & Views 
D/E Arrgt., Section & Views 
D/E Arrgt., Platforms 

-39- 



BYPASS SYSTEM (Humidification Extension) (continued) 

166290E 
322340E 
322329E 
322330E 
322331E 
323738E 
323739E 
191989C 
420973E 
133641A 
137189B 
137198B 
1371998 
170582B 
170583B 
37OlOC 
184325C 
146292D 
166287D 
166288D 
283125E 
323742E 
322341E 
158858D 
166700D 
00323733E 
00323734E 
00323735E 
00323736E 
00323737E 
00323740E 
00323741E 
00411405E 

COOLSIDE 

420963E 
420964E 
420965E 
420966E 
4209673 
420968E 
420969E 
420970E 
420971E 
4209723 
420974E 
420975E 
420976E 

Expansion Joint Bolting Pattern 
D/E Arrgt., Platforms, Sections & Views 
Assembly 18 X 24 Access Door 
Assembly & Detail 18 X 24 Access Door Frame 
Assembly & Detail 18 X 24 Access Door Frame 
D/E Arrgt. Bypass Return Flue Connection 
Assembly 18 X 24 Access Door 
D/E Arrgt. - Boiler Relief Vent & Blind Flange 
D/E Arrgt. - Damper Access Platform Additions 
Lower Damper Tolerances 
Damper Seal Gland 
Detail Lower DPR IDL & TP.N 
Damper Lever Details 
Key Argt. Humid Ext In&/Lag 
Key Argt. Humid Ext Insl/Lab 
Door Detail Wide Angle 
Louver Dpr Brg For 2 7/16 Sft 
Door Frame For Dbs Door 
Field Weld Schedule, Pressure 
Field Weld Schedule, Pressure 
Std Sect & Det For Lower Dpr 
A&D Lower Damper 5-Sing-Bld 
Arrgt. Wide Angle Observation Door 
Det. Arrgt. & Erection Notes - Flues 
D/E Arrgt. Lower Damper Drive Support 
Mark No Index Humid Ext Mod 
D/E Arrgt. Humid Ext R H 
D/E Arrgt. Humid Ext R H S&V 
D/E Arrgt. Guillotine Dpr Inst 
D/E Arrgt. By-Pass Fl Conn 
Assy & Det Access Door Frame 
Assy & Det Inner Access Door 
Det Shop Assembled Corners 

D/E Arrgt. Ash & Lime Injection Hose 
D/E tirgt. Distribution Bottle Platform Sheet 1 
D/E Arrgt. Distribution Bottle Platform Sheet 2 
D/E Arrgt. Distribution Bottle Platform Sheet 3 
D/E Arrgt. Distribution Bottle Platform Sheet 4 
D/E Arrgt. Ash Rotary Feeders 
D/E Arrgt. Solids Lance Inlet Box 
D/E Arrgt. Distribution Bottle Feed Hose, Sheet 1 
D/E Arrgt. Distribution Bottle Feed Hose, Sheet 2 
D/E Arrgt. Distribution Bottle Feed Hose, Sheet 3 
D/E Arrgt. Caustic Tank 
D/E Arrgt. Caustic Piping 
Field Alt'n - Water Storage Tank Mixer Instl'n 

-4o- 



BYPASS SYSTEM (Humidification Extension) (continued) 

166300D Distribution Bottles, Ash & Sorbent 
4209773 P&ID Ash Reinjection System 
4209BBE Field Alteration - Dust Collector At Feed Silo 
191971c Assy & Detail - Mounting For 5.5" Obs. Door 

FLUE GAS REHEAT SYSTEM 

9828J General Arrgt. - Reheater 
319397E Reheater Condensate Tank 
322342E Steam and Condensate Piping 
322343E Piping Loads, Notes & Material List 
31939BE Field Alt'n, Reheater Drum 6 Condenser Corm's 

INSTRUMENTATION 

416091E 
416092E 
171756A 
17175SA 
171759A 
171760A 
171629A 
16739BA 
167399A 
171757A 
171761A 
171762A 
171763A 
171764A 
171787A 
1717BBA 
1616738 
22369BB 
223699B 
223700B 
223701B 
223702B 
223703B 
223704B 
2237058 
223706B 
223707B 
223708B 
223709B 
416093E 
0130548 
0130548 
013054B 
013054B 
013054B 
161673B 

Arrgt. of Instrument Comms, Humid Extension 
Arrgt. of Thermocouples, Humid Chamber 
Diff. Press On Flue Work 
Compr. Air Balance DP Switch 
Press. Transmitter Above Line W/Vent 
Water Storage Tank Level Transmitter 
TC Installation Detail In Elbolet 
Pressure Indicator W/Syphon 
Pressure Gauge W/ Syphon - Tank 
Atom. Water Strainer - PDS 
Pressure Indicator Installation Detail 
Pressure Indicator Installation Detail 
Pressure Indicator Installation Detail 
Thermometer With Thermowell 
Field Assembly Diff. Pressure Switch 
Flow Instrument Below Line 
Instrument PVF Bill of Material 
TC Inst. Bill Of Mat1 
Perx TC Inst Detail 
Perm TC Inst Detail 
Penn TC Inst Detail 
Penn TC Inst Detail 
Penn TC Inst Detail 
Penn TC Inst Detail 
Perm TC Inst Detail 
Perm TC Inst Detail 
Perm TC Inst Detail 
Penn TC Inst Detail 
Penn TC Inst Detail 
A&D 6 Mount Inst. Rack 
Fondu SO2 Analyzer Power supply Interconnection Drawing 
Fondu so2 Analyzer I/O Rack Interconnection Drawing 
Fondu so2 Analyser Function Board Interconnection Drawing 
Fondu SO2 Analyzer Computer Interconnection Drawing 
Fondu SO2 Analyzer Scanning Mirror & V/I Cow. Inter. Dwg. 
Instrumentation Bill Of Materials 
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INSULATION 

003729A Thermal Barriers 
009938A Ins. On CSG 
023579A Application Pipe Insulation 
028438A Lagg On Tubes & Pipes 
028446A Appl Lower Type Damper 
039734A Sugg Method Of Fasten Lag 
139255A Insulation Detail 
168621A Ins1 Det 
168622A Ins1 Det 
168623A Ins1 Det Exp Jt 
168624A Ins1 Det 
16862511 Ins1 Det Access Door 
16862611 Ins1 Det Air Lance 
168627A Ins1 Det Sprayer 
168628A Ins1 Det Obs Door 
168629A Ins1 Det 
168630A Ins1 Det 
168631A Ins1 Det 
168632A Ins1 Det Test Port 
168633A Ins1 Det 
168634A Ins1 Det 
168635A Ins1 Det 
168636A Ins1 Det Condensate Tank 
168637A Ins1 Det Access Door 
168638A Ins1 Det Buil Dpr 

WELD SCHEDULES 

166287D Field Weld Schedule - Press. Parts 
166288D Field Weld Schedule - Press. Parts 
166289D Field Weld Schedule - Press. Parts 

FIELD ALTERATIONS 

420904E 
322328E 
319398E 

F/A Rotary Valve Insal'n @ Lime Day Bin Disch. 
F/A Sorbent Piping 
F/A Reheater Steam Source Corm. @ Boiler & Condensate 
corm. at Hotwell 
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STONE 6 WEBSTER DRAWING LIST 

MECHANICAL 

15164.09~EM-202A 
15164.09-FP-1A 
15164.09-EP-12A 
15164.09-EB-10A 
15164.09-EB-10B 

15164.09-FB-1lA 

15164.09-PID-9-8 
X164.09-PID-12-6 
15164.09-PID-15-12 
15164.09-8-12 
15164.10-EP-1lA 
15164.10-EP-1lB 
15164.10-EP-13A 

15164.10-EP-14A 
15164.10-EP-15A 

15164.10-PID-17-5 
15164.10-PID-17-7 
15164.10-PID-13-10 

15164.10-BZ-13A 
15164.10-BZ-1lA 
15164.10-BZ-42E 
15164.10-EZ-12A 
15164.10-PID-0-2 

STRUCTURAI STEEL 

15164.09-ES-2A 
15164.09-ES-2B 

15164.09-ES-2C 

15164.09-EC-2A 

15164.09-EC-2B 
15164.09-ES-1E 

15164.10-ES-3A 
15164.10-ES-3B 
15164.10-ES-3C 
15164.10-ES-3D 
15164.10-ES-3E 

General Arrgt - Humid Comp & Pump 
Yard Piping 
Humidification Area Piping 
Humid. Spray Deck Enclosure HVac & Piping 
Vent Elect Eq. Pan. Fire Prot & Dr. Trans Area 
Area Fire Protection 
Stack Drain Piping 
P&ID 
Cooling Water 6 Drain Extension 
Inst 6 Service Air Extension 
Fire Protection Modification 
Bill Of Material Dwg EP-12A 
Boiler Relief Modifications 
Boiler Relief Piping Modification 
Humidification Ash Piping 
BILL MATERIAL 
Ash Recycle Piping 
Caustic System Modification 
P&ID 
Humidification Ash Handling 
Ash Recycle System 
Caustic System Modification 
PIPE SUPPORTS 
Ash Piping 
Boiler Relief Piping Modification 
Reheat Steam & Condensate 
Humid Area PP Support Location & Details 
P&ID List Of Symbols 

HUMIDIFICATION MODIFICATIONS 
Atomiser Spray Enclosure Support - Plan, Sect. & Details 
Humidification Wtr. Tk & Compressor Support El. 238'-0" 
Plans, Sect 6 Dets 
Misc. Humidification Equipt. Supports Plans, Sect. & 
Details 
CONCRETE 
Humidification Switchyard Equip. Fdns - Plan, Sect. L 
Details 
Misc. Humidification Equip. Support Pads 
Additional Column Loads 
BYPASS/COOLSIDE MODIFICATIONS 
By-Pass Duct Support Steel El 270'-6" 
By-Pass Duct Support - Boiler Pro Roof El. 264'-0" 
By-Pass Duct Support - Sect & Details - Sh 1 
By-Pass Duct Support - Sect & Details - Sh 2 
Exist Precip Hopper Mods - Plan, Sects a Details 
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STRUCTURAL STEEL (continued) 

15164.10-ES-3F 
15164.10-ES-3G 
15164.10-ES-3H 

ELECTRICAL 

15164.09-EE-1B 
15164.09-EE-1C 
15164.09-EE-80A 
15164.09-EE-80B 
15164.09-ES-8OC 
15164.09-EE-80E 
15164.09-EE-3H 
15164.09-EE-3M 
15164.09-CE-201B 
15164.09-EE-3L 
15164.09-EE-3B 
15164.09-EE-3A 
15164.09-EE-8A 
15164.09-ESK-3A 
15164.09-ESK-5A 
15164.09-ESK-5B 
15164.09-ESK-6A 
15164.09-ESK-6B 
15164.09-EE-9D 
15164.09-EE-9E 
15164.09-EE-9F 
15164.09-EE-9G 
15164.09-ESK-6C 
15164.09-CSK-3AC 
15164.09-SE-101-BA 
15164.09-SE-lOl-BB 
15164.09-SE-101-B? 
15164.09-SE-lOl-BD 
15164.09-SE-101-BE 
15164.09-EE-16A 
15164.09-EE-9H 
15164.09-BE-16C 
15164.09-EE-16F 
15164.09-EE-16E 
15164.09-EE-16G 
15164.09-EE-16D 
15164.09-SElOlBF 
15164.09-SElOlBG 
15164.09-SElOlBH 
15164.09-SElOlBJ 
15164.09-SElOlBK 
15164.09-SElOlBL 
15164.09-SElOlBM 
15164.09-SElOlBN 

Ductwork Damper Access Platforms - Plans Sect & Details 
Silencer & Delumper Platfronn Plan, Sect & Details 
Fluegas Reheater Support Steel - Plan, Sect & Details 

One Line Diagram 23KV/4KV 
One Line Diagram 480V MCC Sh 1 
Lighting 
Lighting 
Lighting 
Heat Tracing 
W.D. Flyash Cont. Interface 
Wiring Diag 120/20B VAC Power Pnls 
Lighting Fixture Sch. Sht. 
W.D. Misc Humidification Inst Devices 
W.D. Monitoring Room Pnls 
Network 90 Sys & Annunciator Sys (Exist) 
W.D. 4 KV Swgr & Air Compressor 
Panel 23 C/R Outline & Steel Details 
AC Elem Diag. Limb 23 KV Feeder Prot 
AC Elem Diag. Limb Transf 4.16 KV Fdr Prot 
DC Flem Diag LIMB 23/4.16 KV Fdr Prot 
DC Flem Diag Closed Circuit - Bkr B340 
W.D. OCB, X Fmr & 23/CR PNL 
W.D. MCC & Details Sh 1 
W.D. MCC & Details Sh 2 
W.D. MCC & Details Sh 3 
DC Flfm Flem Trip Circuit - Bkr 8340 
Panel 23 C/R Term Blk Arrgt 
Humid Ash Removal & Bypass Sys 
Humid Ash Removal & Bypass Sys 
Misc Pnls Comp & Pumps 
Vent Fans, Reheaters Blowers 
Ann & Net 90 
Pwr Hse Equipt Arrgts, Sills & Gnd Plan 
W.D. MCC 6 480V Load Center 
Switch Yard Area Equipt Rrrgt Cnd's L Gnd Plan 
Cable Tray & Conduit Pln Blr Roof El. 264'-0" 
Tray Plan Cont Rm Swbd Area & Aqcs Area 
Boiler Area Tray Plans And Details 
Misc. Cnd. Dwg. Monitoring Faas & Ash Recycle Areas 
MCC 2 Sh 6 
MCC 2 Sh 7 
MCC 2 Sh 8 
MCC 2 Sh 9 
MCC 2 Sh 10 
Air Compressor 6 Misc 120 VAC 
T/C Cables 
T/C Cables 
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ELECTRICAL (continued) 

15164.09~SElOlBP 
15164.09-SElOlBQ 
15164.09~SElOlBR 
15164.09~SElOlBS 
15164.09~SElOlBT 
15364.09-SElOlBU 
15164.09-SElOlBV 
15164.09-SElOlBW 
15164.09-SElOlBX 
15164.09-SE10182 
15164.09-SElOlBY 
15164.09-SE63C-1 

ARCHITECTURAL 

15164.10-EA-3A 

T/C Cables 
T/C Cables 
T/C Cables 
T/C Cables 6 Inst Cables 
Inst Cables 
Inst Cables 
1nst Cables 
Heat Tracing 
Heat Tracing 
Cable Schedule 
Cable Schedule 
Cable List-Heat Tracing 

Boiler Room El 264'-0" Roof Framing Plan & Details 
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- VENODR DRAYING INDEX, CONTRACT No.'5 892-1153 6 892-1171 Ol-k-88 - 

ASSIGNED BkY 
, VENDOR DRRYING VENDOR WT. PURCMSE ORDER 

INDEX NMBEC DY6. NLMSER NO. REV. DRAYING DESCRIPTION VENDOR NUWEH 
-----------_--__________________________-------------------------------------------------------------------------------------------. 
--______________________________________--------------------------------------------------------------------------------------------. 
v-1153-001-1 
v-1153-001-2 
v-1153-001-3 
v-1153-001-4 
v-1153-001-5 
V-1153-001-b 
v-1153-001-7 
v-1155-001-8 
v-115s-001-9-112 
V-1153-001-9-2/2 

RY-lbOSb4 
A-19b44 (P9. 91 
2013-3 iP9. 16) 
2013-S (Pp. 201 
2013-3 IP9. 22) 
RY-177789lP9. 28) 
IIn IP9. 29) 
602531-I 
E003Bn-8-002 
E003BtD-002 

111 a 
l/l II6 
l/l Wb 
l/l NA 
l/l nn 
l/l MA 
l/l WA 
l/l WA 
l/2 Nn 
212 WR 

D-1011 CENTRIFUGAL PURP DMENSIONS 
CENTRIFUGAL VUM, PERF~HAUCE CURVE 
CENTRIFUGAL PIMP BENEML Dnln 
CENTRIFU6nL PUMP BENERAL SATI 
CEWTRIFUBAL PMP MDISE LEVEL DAM 
CENlRIFUGnL PUMP SECTIONAL 
CENTRIFUGAL PlMP PARTS LIST 
CENTRIFlJGnL PIMP MOTOR DIMENSION WIT. 
PIMP WTDR PERFWMNCE DnTb 
PIMP MOTOR PERFORMNCE CURVES 

YORTHIN6TON PUMP 
roRlHIsTan PUN? 
YDRTNIN6TON PUMP 
WRTHIWGTDN PUMP 
YDRTHINGTDN PIMP 
WORTHIN6TON PUMP 
YDRTHIN6TMI PUMP 
WRTHINSTON PUMP 
YDRTHIN6TON PuflP 
SCiRTHIN6TON PIMP 

b35-OAO-41600 DU 
635-OAO-41800 W 
63%OAO-41600 DU 
635-OAO-41800 DU 
63%010-41600 DU 
US-OM-41800 DU 
635-OM-41600 DU 
635-OAO-41600 DU 
635-OnO-41800 DU 
635-ObO-41600 DU 

-------------___-_______________________-----------------------------------------------------------------------------------------~. 
v-1153-002-1 U-C-62 l/l 0 R k P IIODEL 324 DUO FnBRI-BASKET SE PROI'CO EPUIP. k SER. 635-OAO-44595 FM 

v-1153-003-1 67-33-831 l/l 0 CORPRESSED AIR RECEIVER PRODCO EPUIP. 6 SER. 635-040-41744 DU 

v-1153-005-1 
v-1153-005-2 
v-1153-005-3 
V-l 153-005-4 
v-1153-005-5 
V-1153-005-6 
v-1153-005-7 
V-1153-005-6 
v-1153-005-9 

72-160-b57-001 111 1 CT NMEPLATE SMRPING 
72-160-b56-003 l/l 2 NECHnNISfl STRIIPINS 
72-160-659-004 l/l 1 SP BREAKER NP STAIIPING 
72-260-269-404 l/l 1 CT CURVES 
72-260-376-401 111 3 SP BUSHING OUTLINE 
72-260-400-479 111 1 SP OUTLINE 25.6-23-1200 
72-360-150-408 l/l 1 CT DIASRRH 
72-460-160-423 I/l 2 ELENENTARY DIAGRM 
72-460-161-4X 111 2 CONNECTION DIAGRM 

SIEIIENS 
SIERENS 
SIERENS 
SIERENS 
SIEHENS 
GIEIIENS 
SIEHENS 
SIENENS 
SIENENS 

635-OAO-58459 60 
635-OAO-58459 6C 
63%060-56459 GC 
635-OM-56459 6C 
635-040-50459 GC 
635-OnO-56459 60 
635-OAO-56459 GO 
635-OAO-5B459 60 
635-010-56459 GC 

V-1153-OOb-1 
V-1153-OOb-2 
V-1153-006-S 
V-1153-006-4 
V-1153-OOb-5 
V-1153-OOb-6 
V-1153-OOb-7 
V-1153-OOb-6 
V-1153-OOb-9 
V-1153-OOb-10 
V-1153-OOb-11 
V-1153-006-12 
V-1153-OOb-13 
V-1153~OOb-14 
V-1153-006-15 

19117966 
1U6161 
1on5920 
19A79b6 
AU6161 
lOR5919 
19A79bE 
AU6161 
10115920 
19n796B 
AU6181 
lOA 
19n79bB 
Au6161 
lOn5920 

l/l c POSITION TRANSMTTER, SERIES 4200 FISHER CONTROLS 
111 J STL. VllLVE BODY, STD. SONNET, TA6 Ml503 FISHER CONTROLS 
111 D DIAPHRRGI! ACTUATOR, TYPE 657-3590 FISHER CONTRDLS 
l/l c POSITION TRANSMTTER, SERIES 4200 FISHER CONTRDLS 
l/l J STL. VALVE 6ODV, STD. BONNET, 166 6Hl603 FISHER CONTROLS 
l/l F DIAPHRAGII nCTURTDR, TYPE 657-5590 FISHER CONTROLS 
l/l c POSITION TRANSMTTER, SERIES 4200 FISHER CONTROLS 
l/l J STL. VALVE BODY, STD. soNNET, TA6 IV1304 FISHER CONTROLS 
l/l 0 DIAPHRABR IICTUATOR, TVPE 657-3590 FISHER CONTROLS 
111 c POSITION TRANSAITTER, SERIES 4200 FISHER WNTRDLS 
l/l J STL. VALVE BODY, STD. BMIIET, TA6 IV1305 FISliERCMlTRDtS 
l/l F DIAPHRAGH ACTUATOR, TWE b57-J590 FISHER WNTRDLS 
l/l c PosITIOn Trlnn5llIlTER, SERIES 4200 FISHER CWTRDLS 
l/l J STL. VMVE BDDV, STD. #wn, 116 IV1405 E ISHER CDNTRDLS 
l/l D DIAPHIAGII IICTURT~, TVPE 657-3590 FISHER COlllRDLS 

635-040-53338 D: 
63%OAO-53336 Dk 
b35-060-53338 Dk 
bS5-OAO-53336 DA 
635-OPO-53336 Ok 
b35-060-53336 DR 
b35-OAO-53358 K 
635-OAO-53338 C% 
635-OAO-53336 Ok 
635-O&O-53336 Dk 
635-046-53336 Di, 
635-OM-53336 DA 
635-OAO-53338 DA 
6SS-OAO-53316 DP 
635-0116-53336 ok 

v-1153-007-1 
v-1153-007-2 
v-1153-007-3 
v-1153-007-4 
v-1153-007-5 
V-1153-007-b 
v-1153-007-7 
V-1153-007-6 
V-1153-007-9 
v-1153-007-10 

Tl4124SKA 
n-41395-E 
A-43746-4 
B-42815-Y 
P-9764 
P-9765 
6-2465 
S-246b 
S-3265 
R-17-Fl5 

l/l IA TB-606-2.5-4P #TUnTlWi r/LIllIT SUITCNES nuxonnx 
111 Wn CLASS 150 NEDI% GATE VllLVE DMENSION SHEET CRnNE CO. 
l/l Nn CLnSS 150 SHIN6 CHECK VnLVE DI#NSIDN SHT. CMNE CO. 
l/l Nb 150 LB. 6LOBE VnLVE DIIIENSION SHEET CMNE CO. 
l/l 0 SERIES 4000 3PC B&L VRLVE nSSY./DIk SHT. JAIIESBURY CORP. 
l/l 0 SERIES 4000 SPC MU VALVE WSY.10111. BHT. JMESIURV CORP. 
111 F SER. 2000, IIOSEL n MLL VLV. nSSY./DIll. SHT.JnllESBURV CORP. 
l/l F SER. 2000, NODEL A MILL VLV. nSSV./DIM. SHT.JWESBURV CORP. 
111 n ACTUATED CLINCHER BllLL VPLVE DINENSION SHT. JMESBURV CORP. 
l/l 1 IIP-17,S-YAV.BALL VlltVE nSSV./DlM. SHT. PBR INC. 
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635-6n6-49011 DE 
635-6n6-49611 06 
635-616-49611 Ok 
635~MO-49011 DE 
635-OAO-49011 Oi 
635-6110-49011 DB 
635-6A6-49611 DH 
635-ORO-49011 DB 
635-6n6-49611 Db 
635-61\6-49011 DP 



I 

- VENDOR DRRYING INDEX, CDNTRRCT ND.'5 692-1153 I 892-1171 01-Dee-66 - 

ISSIGNED 
' VENDOR DRRNING 

INDEX NMBER 
VENDOR SHT. 

DYS. NURBER NO, REV. DRAYIN DE6CRlPTlDN 

Bku 
PURCHASE ORDER 

VENDOR NUIIBER 

v-1153-007-11 F-46342 111 4 cuss 100 ~LDBE vntvE n5sv.m. sm. VDGT 
V-1153-067-12 F-46b62 111 4 CLASS 006 GATE VALVE ASSV./DIN. 6HT. VO6T 
--_----------_---_----------------------------------------------------------------------------------------------------.------- 
v-1153-010-1 AN-4,0-'IblSS-E5 111 0 V-TVPE STRAINER, NO.761S6, 4' WJELLER mn 635-D40-54079 6V 
v-1153-010-2 IYI-1.0~EblSS-Al 111 0 V-TWE STRAINER, NO.66165, 1' HUELLER GTEM 635-OM-54079 6V 
-_---__-_---___---------------------------------------------------------------------------------------------------- 
v-1153-013-1-1/5 6Bl1506OA 115 A NET 90 - UBIIKT IIRRAWGENENT 
V-1155-013-1-2/5 0611!i0604 215 n NET 90 - CRBINET ~RFI~I~~EIENT 
v-1153-013-1-3/5 66i15aon 315 4 NET 90 - PM~ER MIRING 
v-1153-013-1-4/5 DB115060A 415 A YET 90 - PMlER YIRIN6 
V-1153-613-1-5/5 DBIIWOBOA s/5 R NET 90 - POYER MIRING 
V-1153-013-2-1/31 D6115061R l/S1 4 NET 90 - EXTERNbL PCU 12, NPDR 3 
V-1153-013-2-2/31 DB115061R 2151 4 NET 90 - EXTERNRL PCU 12, llADR 3 
V-1153-013-2-3131 06115OB1P 3131 4 NET 90 - EXTERNAL PCU 12, NADR 3 
V-1153-013-2-4/31 0611SO614 4131 A NET 90 - EXTERNAL PCU 12, MDR 3 
V-1153-013-2-5/31 D6llSOBlA 5131 4 NET 90 - EXTERNAL PCU 12, NADR 3 
V-1153-013-2-b/31 DB1150614 6131 4 NET 96 - EXTERNAL PCU 12, NADR 3 
V-1153-013-2-7/31 0B1150614 7131 A NET 90 - EXTERNAL PCU 12, NLDR 3 
V-1153-615-2-6/31 D61150E14 6131 4 NET 90 - EXTERNAL pcu 12, ~~ADR 5 
V-1153-013-2-9/31 DB1150814 9131 A NET 90 - EXTERNAL PCU 12, NbDR 3 
V-1153-013-2-10131 981150614 10131 A NET 90 - EXTERNAL PCU 12, MDR 3 
V-11%OlS-2-IllSI 061150614 11131 h NET 96 - CMIFIGURITION PCU 12, RADR 3 
1-1153-613-2-12151 DB115061A 12/31 4 NET 90 - CONFI6URATlON PCU 12, RADR 3 
V-1153-015-2-13131 061150614 13131 A NET 90 - COWFI6lJRATION PCU 12, MDR 3 
v-1153-013-2-14131 661150B14 14/31 4 NET 90 - CMI6URATION PCU 12, #DR 3 
V-1155-015-2-15/31 061150814 15lSl A ET 96 - CONFIBURATIoN PCU 12, MDR 3 
V-1153-013-2-16/31 D61150614 lb131 A NET 90 - WNFI6URATION PCU 12, NADR 3 
v-1153-013-2-17/31 061150614 17131 A NET 90 - CONF16URRTIDN PCU 12, MDR 3 
V-1153-013-2-16/31 D61150614 18131 4 NET 90 - coNFI6uRnTIoN pcu 12, nnDR 3 
V-1153-013-2-19131 6611506lA 19131 II NET 96 - CONFIGURATIDN PCU 12, NRDR 3 
V-1153-013-2-20/51 D61150614 20151 4 NET 90 - CONFIGURATION PCU 12, NbDR 3 
V-1153-013-2-21131 061150614 21131 4 MT 90 - CDNFI6tMTIDN PW 12, MDR 3 
V-1153-013-2-22151 061150814 22lSl A NET 90 - CDNFl6LiRRTION PCU 12, IIRDR 3 
v-11w013-z-23/31 D61150614 23lSl 4 NET 96 - UmFwRnTI~ pcu 12, nn6R 3 
V-1153-013-2-24/31 DBll5OBlA 24151 A NET 90 - MNFlBURATIW( KU 12, llADR 3 
V-1153-013-2-25/31 6BllMBlA 25131 4 yEr 90 - co+imwurIon m 12, ftnoa s 
V-1153-015-2-26/31 D81150614 2bl31 4 NET 90 - CWFI6lillATIMI PCU 12, IIADR 3 
V-1153-013-2-27/31 66115OBlA 27131 n IET VO - cmFIaa6TIDl Pcu 12, MD6 3 
V-1153-013-2-26131 D611506lA 26131 n NET 90 - cow6uRnm pcu 12, MDR 3 
V-1153-013-2-29/31 6611SOBlA 29131 n NET 90 - cwX6uRnTIo~ nu 12, wm 5 
V-1153-013-2-50/31 DB115061A MIS1 A IET 90 - WI(FI@JMTIMIPW 12, MDR 3 
V-1153-013-2-31/31 6Bll506lA 31131 4 NET 90 - mFI6uRnTIoN KU 12, MR 3 
v-1153-013-3-1/4 D8115062A II4 A YT 90 - EXTERNAL PCU 12, MDR 2 
V-1153-013-3-214 m50624 214 n NET 90 - ExrEmnL PCU 12, MDR 2 
v-11s~-o13-3-3/4 061150624 314 A LT 90 - EXTERNRL PCU 12, MDR 2 
V-1153-613-3-4/4 D61150624 414 A NET 90 - EXTERNAL PCU 12, MDR 2 
V-llSJ-OIS-4-l/4 D611SO6JA II4 A NET 90 - EXTERML PCU 12, MDR 5 
V-llSS-O13-4-214 6BllS0634 214 4 NET 96 - EXTERNbL PW 12, MDR 5 
1-1153-013-4-314 D6115063n 314 A NET 90 - EXTERNL PCU 12, IMDR 5 
V-1153-613-4-4/4 D61150634 414 4 NET 90 - ExmunL pcu 12, MDR 5 
V-1153-013-5-1/13 061150844 1113 4 NET 90 - EXTERNAL PCU II, MDR 2 
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DAILEY WYTROLS 
#ILEV WllTROLS 
BRILEV CoNTRoLS 
BAILEV CWTRUS 
6RILEV MNTROLS 
BAILEV CMITRDLS 
6RlLEV CONTROLS 
BAILEV CONTROLS 
BAILEY CONTROLS 
BAILEY CONTROLS 
BRILEV CDNTRDLS 
6lllLEV CMlTROLS 
BAILEY CONTROLS 
BAILEY COWlROtS 
BAILEY CONTRDLS 
BAILEY CONTROL6 
BbILEY CONTROLS 
BAILEY CDNTRDLS 
BAILEV MUTRDLS 
BAILEY CMTROLS 
6MLEY CONTROLS 
BAILEY CONTROLS 
BRILEV CONTROLS 
BAILEY CONTRDLS 
BAILEY CONTROLS 
BAILEY CDNTROLS 
BAILEY WNTRDLS 
BAILEY CMlTROLS 
MILEV WNTROLS 
MILEI CMTROLS 
6bILEV CLIHTRDLS 
MILEV CUlTINk 
MLEV CoMTROLS 
BAILEY MINTRDLS 
MILEV CWTR&S 
MILEI EOYTROLS 
MILEI UmTR~b 
MILEV WYTRDLS 
6AILEV CO(TROL6 
6AILEV CONTROLS 
MILEV COllTRMS 
8AILEV CONTRDLS 
BAILEY CONTROLS 
6bILEV WNTROLS 
YILEV CWTROLS 

635-040-67159 DR 
635-046-67159 D)I 
635-040-67159 DR 
6B-046-67159 Dfl 
635-OAO-67159 DR 
635~MO-b7159 DM 
b35-OAO-b7159 Dr 
635-OnO-67159 Dk 
b35-OAO-67159 ON 
bS5-ORO-b7159 OK 
b35-010-67159 Dl! 
b3S-OA0-67159 Dl! 
635-OAO-b7159 DH 
635-OAO-b7159 DR 
635-040-67159 D)r 
63S-060-67159 011 
b35-040-67159 DR 
b35-OAO-67159 Dt! 
635-040-67159 DH 
635-060-67159 Dti 
bSS-O&b7159 DH 
635~OAO-67159 Dll 
63%060-67159 D11 
635-010-67139 DR 
635-040-67159 DR 
bS5-OAO-67159 DY 
63%OAO-67159 OM 
635-0(10-67159 DR 
635-060-67159 Dll 
635-060-67159 DR 
635-OR+67159 Dl! 
b55-MO-61159 Dfl 
635-OAO-b7159 D* 
63S-OAO-b7159 i" 
655-040-67159 Dn 
63%OIO-67159 011 
b35-060-67159 OH 
635-060-67159 DN 
635-060-67159 MI 
635-O&O-b7159 OH 
63S-OM-67159 DR 
US-OM)-b7159 DR 
63S-OAO-67159 DR 
635-OM-67159 D1( 
b35-(MO-67159 MI 



- VENDOR &WING INDEX, CONTRACT NO.'5 892-1153 6 692-1171 Ol-Dee-GE - 

IISSISNED BkY 
VEWDDR DRRYING VENDOR EHT. PURCNnSE ORDER 

INDEX NUHBEH DYE. NIMBER ND. REV. DRRYING DESCRIPTION VENDDR NUMBER 
------------------------------------------------------------------------------------------------~--------------------------------. 
---------_--_-___-------------------------------------------------------------------------------------------------------------------. 
V-1153~013-5-Z/15 DB115084n 2113 A YET 90 - EXTERNRL PCU 11, fllDR 2 BAILEY CDNTROLS b35-ON-b7159 Dl! 
V-1153-013-5-3/13 DBll5OB4n S/13 A NET 90 - EXTERNAL PCU 11, IMDR 2 BAILEV CDNTROLS bS5-OAO-b7159 D!l 
V-1155-013-5-4/13 DB115Wn 4115 A WET 90 - EXTERNAL PCU 11, MDR 2 BAILEY CDNTROLE bS-0110-67159 DR 
V-1155-013-5-S/13 DEllSOB4n 5111 A lIEI 90 - EXTERWAL PCU 11, MDR 2 MILEV comw 6%.01\0-67159 M 
V-1153-013-5-6/13 DB115084n b/l3 A WET 90 - EXTERNAL PCU II, IMR 2 BAILEV CDNTRDLS bsj-060-67159 DR 
V-1153-013-5-7/15 DB115084n 7113 A NET 90 - EXTERIIAL PCU 11, IIADR 2 BAILEV CDNTRDLE 635~060-67159 M 
V-1153-013-5-B/13 DB115084n 8113 n YET 90 - EXTERNAL PCU 11, MDR 2 BAILEY CDNTRDLE b35-060-67159 Dll 
v-1155-015-5-9113 tw15084n 9/1S n NET 90 - EXTERNAL PCU 11, IlnDR 2 BMLEV CDNTROLE bs5-OnO-b7159 M 
V-1153-013-5-10115 DB115OB4n lO/lS A IIET 90 - EXTERNRL PCU 11, MDR 2 BRILEV CMTRDLS b35-OM-67159 Dt! 
V-1153-013-5-11115 DBll5084A ii113 n WET 90 -EXTERNAL Pcu ii, RnDR 2 MILEV CONTRCILE 6X5-one-67159 Dli 
v-1153-013-5-12/15 DE115oB4A 1203 A NET 90 - EXTERNAL PCU 11, IIADR 2 BAILEY CDNTROLS b55-060-67159 Dt! 
v-1153-013-5-13115 DB1150E4A WI3 n WET 90 - EXTERNAL PCU 11, IIADR 2 BAILEY CONTROLS bSS-OAO-67159 DK 
____________________--------------------------------------------------------------------------------------------------------------~. 

V-1153-016-1 IR1124 l/l 0 125 LB. EYING CHECK VRLVEIFLANGEO ENDS) HnNNOND VALVE CORP. b35-OAO-60563 DF. 
V-1153-Olb-2 IR1140 111 0 125 LB. D.E.kV. GATE VRLVEIFLANGED ENDS) HANIIOND VALVE CDRP. 635-OAO-b0565 Dk 
V-1153-016-J as-148-01 l/l n 2' Bntt vntvE DI)IENS~ON SHEET nPott0 b35-Otto-bO5bJ DF 
V-1153-Olb-4 ND NMBER l/l 0 SERIES YnlYL BUTTERFLY VntVE DM. SHEET CENTERLINE 635.OAO-bOSb3 DC 
I_--____________---_-------------------------------------------------------------------------------------------------------------. 
v-1153-020-1 14R70Bl 111 6 STEEL vnLvE BODY, DESIGN vi00 FISHER CONTROLS b35-OMI-bElO DF, 
v-1153-020-2 lbnOb40 111 C CASING NTD. ELECTRO-PNEUN. TRDCER.,TVPE 546 FISHER CONTROLS 635-O(LO-bG100 Dk 
v-1153-020-3 i9n7968 111 C POSITION TRANSMTTER, TYPE 4200 SERIES FISHER CONTROLS 635.OAO-bB106 Dk 
v-1153-020-4 1089i.53 l/l A DInPHRnGfl PCTUATDR F tlTE., TVPE 1051-36105 FISHER CONTROLS b35-OAO-bB100 ffi 
__--_____-_________-____________________-----------------------------------------------------------------------------------------. 
v-1153-029-1 NO NUMBER l/l 0 PERFORNIINCE DATA SCHEDULE CARRIER 6x3-ono-73205 6, 
v-1153-029-2 SPE-212-5 111 0 HEATING, VENTILATING MI fA(I DNLV UNIT CARRIER b35-0110-73205 61 
V-1153-029-3 39E-212-10 111 0 HORIZONTRL DRAY-THRU CENT. ETn. YEnTHERMKERCnRRIER 635-0n0-7s205 61 
V-1153-029-4 S9E-233-2 111 0 COMBINATIDN FILTER HlxINE BOX CRRRIER b35-one-73205 61 
___----_____________--------------------------------------------------------------------------------------------------------------. 
v-1171-001-1 017234 
V-1171-001-2 1x9160 
v-1171-001-3 3X2145 
v-1171-001-4 1319b40 
v-1171-001-5 32815-S 
V-1171-001-b-1/2 7X5527 
V-1171-001-b-212 7X5527 
v-1171-001-7 7X5408 
v-1171-001-8 7x5525 
v-1171-001-9 BXWZE 
v-1171-001-10-1/2 7X5596 
V-117lM)l-IO-212 7X559b 
v-1171-001-11 t459bnn 
V-11711)01-12 7903A79 
v-1171-001-13 7903n49 
v-1171~w-14 Bb27n07 
v-117l-wl-I5 b39-0003 
V-1171-001-16 lxlo5R5 
V-1171-001-17 ID NUMBER 
v-1171-001-18 4-3025s 
v-1171-001-19 bOB992-409 
V-1171-001-20 VS4G29.000 
v-1171-001-21 VS4B29.000 

111 0 
iti n 
111 0 
111 0 
l/l 1 
112 B 
212 B 
III n 
111 c 
l/l J 
112 c 
212 c 
111 1 
111 1 
l/l 1 
111 1 
111 1 
i/i n 

GENERRL PRRG. JENTAC CII-45N3-HP 
500 F RTDITRANWTTER AESEHBLV 
SILENCER-ETODDARD 
CON. BOLTING I~5T~.:n1-128,13861a7 
FILTER: AIR INTAKE/SILENCER 
ELECTRICAL SCHEIIATIC 
ELECTRICAL BCWMTIC 
PNEUHATIC SCWEMTIC 
PROCESS MD lWSTMJRWTATIDN DME. 
P@CEBB MD XNSTR. DMGC. SVllBDtE 
BElERllL MRS. ,CEIlRC CIl-45lWlP 
6EllEnRL wirls. ,cEllThc clI-4sn3-HP 
IlDTOR WTLME IMESTIMllDUSEI 
llom YIRIYG sctlEllnTIC 
HDTOR SEARING RTD BCNEMTIC DMGRAN 
MOTOR SPACE HEfilER BUEMTIC DIAG. 
OIL COMER, 1-R PIN 1110585 
AIR COOLED OIL CDDLER ZCIIll3 DRTA SHEET 

I/l It4 ROTOR MTP FORtI IDHID EDISON CO.1 
111 A b’ TYPE 12-R ENTRAINlENT SEPnRnTOR 
l/l 0 WITOR DINENSIDN SHEET - RELMNCE ELEC. 
112 0 A-C IIOTLIR PERFDRIMCE CURVES 
212 0 A-C llOTOR PERFWMNCE CURVES 
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INGERSOLL-RRND 
INGERSOLL-RAND 
INGERSOLL-RkND 
INGERSOLL-RnND 
INGERSOLL-RAND 
INGERSOLL-RWD 
INGERSOLL-R&ND 
Ili6ERBDtL-RIND 
Ill6ERSOLL-RMD 
IlKiERSDtt-RWD 
XNBERSOLL-RWD 
INBERBML-RMID 
lWGERSOLL-RnND 
IHBERBDtL-FMD 
INGERSOLL-MD 
INGERSOLL-RIND 
IIIGERSOLL-RAND 
INGERSOLL-RAND 
IIIGERSOLL-RAND 
INGERSDLL-RWD 
INGERSOLL-RAND 
INGERSOLL-RAND 
INGERSOLL-RI\ND 

b35-one-35177 DU 
63wno-35177 DL' 
635-one-35177 DL! 
b35-060-35177 P! 
65%one-35177 ni 
b35-060-35177 D!! 
635-DAD-55177 DU 
b55-OAO-35177 Dli 
b35-OAO-35177 DU 
US-PAO-35177 DU 
63~Dno-35177 w 
b35-OM-35177 DU 
635-one-35177 D? 
635-one-35177 Dk 
b35-one-35177 Dl. 
bS5-OnO-35177 DU 
635-one-55177 tiil 
635-060-35177 DU 
635~000-35177 DU 
635-one-35177 DU 
635-OAO-35177 w 
b35-one-35177 DU 
6X5-O&O-55177 Dt 



- VENDOR DRAYING INDEX. CONTRACT NO.'6 892-1153 I B92-1171 01-hr-BE - 

ASSIGNED WY 
j VENDOR DRRYINE VENDOR EHT. PURCHASE ORDER 

INDEX NMSEH DYE. NUNBER NO. REV. DRAYING DESCRIPTION VENDOR YWER 
-._________---______------------------------------------------.---------------------------------------------------------------------- 
--_______-----______------------------------------------------------------------------.-----------.-----------.---------------------. 
V-1171-001-22 V54629.000 l/l 0 R-C NOTOR PERFMlllnNCE DATA INGERSOLL-RRND LSS-OAO-55177 DU 
v-1171-001-23 7X5422 l/l n PAWEL OUTLINE 6ICROPROCESSOR INGERSOLL-RAND 635~MO-S5177 W 

V-1171-002-1-1/1 AC-3235-l 112 n ZERO-LEAK ABIDE-MTE, 16o'x139' AIR CLEfiN DMPER CD. 635-060-36516 DA 
V-1171-002-1-2/2 AC-5235-l 2/2 A ZERO-LEAK SLIM-SATE, 180*X159' AIR CLEW DMPER CO. 6X5-OAO-3bSlb DA 
v-1171-002-2-1/2 llc-x235-2 l/2 A ZERO-LEAK 6tIDE-GATE, 17S.S'X46' MR CLElN DMPER CO. (155-0110-36316 DA 
V-1171-002-2-212 1113-3235-2 212 A ZERD-LEAK SLIDE-GATE, 175.5'Xlb' AIR CLEAll DMPER CD. bR-OnO-3631b DR 
v-1171-002-s-1/2 AC-3235-S II2 n ZERO-LEAK SLIDE-snTE, 123'1125' AIR CLEnN DMPER CO. bS5-OAO-3631b DC 
V-1171-002-3-2/2 Y-5235-3 212 n ZERO-LEIIK SLIDE-BATE, 123*1123~ AIR CLEM DMPER CO. bS5-OAO-3bSlb DA 
V-1171-002-4 m3235-1,2,3-Y l/l 0 ZERO-LEAK SLIDE-GIITE, YIRIffi DET. AIR CtEnW DMPER CD. b35-01)0-SbXb DA 
V-1171-002-5 nC-5235-nY l/l 0 ~I~TIMTOR WIRING msrm AIR CLEnN DMPER CD. 635-OAO-36316 DR 
--_______---________------------------------------------------------------------------------------.---------------------------------. 
v-1171-003-1 SK-2416 l/l E FLU GAS STEM COIL REHERTER nEROFIN CORP. bSS-OAO-38919 06 
-_________----______----------------------------------------------------------------------------------------------------------------. 
v-1171-004-1 RL-7422-744 EJ l/3 n EPnNSION JOINT NnTERlnL LIST Rtl EN6. PRODUCTS brl-OAO-40906 Fn 
v-1171-004-2 RL-7422-744 EJD 2/3 0 EXPANSION JOINT DATA SHEET Rfl ENS. PRODUCTS .635-OAO-40906 FU 
v-1171-004-3 RL-7422-744 BU 513 n EXPANSION JOINT SRCK-UP BAR DIN. RI1 ENS. PRODUCTS 635-ORO-409Ob F)1 
v-1171-004-4 RL-7422-804 EJ 114 0 EPANSION JOINT RATERIRL LIST RN ENS. PRODUCTS 635-060-40906 FW 
v-1171-004-5 RL-7422-604 EJD 2/4 0 EXPANSION JOINT DnTn SHEET RN ENG. PRODUCTS b35-OAO-40906 Fn 
V-1171-004-b RL-7422-004 BU 314 0 EXPnNSlON JOINT BACK-UP BRR DIN. RR ENS. PRODUCTS b35-OPlO-4096b FN 
v-1171-004-7 RL-7422-804 Bn 414 0 EXPRNSION JOINT HELD-IN BRFFLE RR ENS. PRODUCTS b55-OAO-4090b FH 
-________---_-______----------------------------------------------------------------------------------------------------------------. 
v-1171-005-1 04-571-0214-3 l/l n LMITORPUE vm~ CONTROLS LInIroReuE cow. bSS-MO-40851 DA 
v-1171-005-2 h-476-0771-3 l/l 0 YIRING DIAGRRII LINITORPUE CORP. b35-MO-4ORSl DR 
v-1171-005-3 lb-477-11x3-3 l/l 0 YIRINE DIRGRM LINITORC!UE CORP. b35-OnO-40851 Dk 
v-1171-005-4 NR 111 WA ELECTRIC ACTUATOR - CERTIFIED INF. SHT. LINITORWJE CORP. b35-OAO-4OBSl Dk 

v-1171-OOE-I 46-Ohl-h3 l/l Nn DlllENSION SHEET, 15 IV BUSHING, TYPE RJ YESTINGHOUEE ELECT. bR-OAO-59665 GO 
V-1171-008-2 'LDblO67 l/i 2 lRnNEFORl!ER YIRINE DIAGRM YEETINGHOUSE ELECT. b35-ORO-59b65 GO 
v-1171-008-3 9310D98 l/l 4 TRnNEFORflER TERMINAL DETRIL YESTINGHOUEE ELECT. 635-OAO-59bB5 GO 
v-1171-008-4 4E-Obl-57n l/l Nn DINENSION SHEET, BULK TYPE 'RJ' BUSHING YESTINGHDUEE ELECT. bJS-OAO-59665 SO 
v-1171-008-5 2Db0266 111 1 EUBSTATIDN TRnNEFOR6ER OUTLINE YEETINSlklUSE ELECT. b35-ORO-59665 Et 
v-1171-008-b 676402b 111 22 UNIVERSAL PRODUCT LINE OUTLINE DETAILS YESTINGHOUSE ELECT. 635-OAO-59bS5 SD 
v-1171-006-7 97bSR06 l/l 1 NMEPLATE YESTINSH0UEE ELECT. 63S-OM-59b65 EC 
-__I_____-_-_______----------------------------------------------------------------------------------------------------. 
v-1171-009-1 D87-37476-01 l/l A ROCKWELL 3' SLOBE STOP VALVE RDCKYELL IWTL. 635-OAO-47445 OS 
_1______-_-1____-__-____________________----.-------------------------------------------.----------------------------------. 
V-1171-013-I 196719b l/l D FI6iERtEVEL-TRkCWRN.tER A. E. EIM b CO. ~55-OkQ-49027 SV 
_________-----___-----------------------------------------------------------------------------------------------------. 
v-1171-014-1 16-658-537-426 111 2 5 kV TYPE REFERENCE LIST DRIIYIYG SIElENS 635~MO-%460 EG 
v-1171-014-2 lB-612-493-402 111 2 MT 902 THIEE LINE 6ClIElMTIC SIE)(ENS 635~QAO-56460 GO 
v-1171-014-s 16-812-493-401 l/l 2 UNIT tO1 THREE LIYE SMEIIATIC BIESEWS bSS-OAO-56460 GO 
v-1171-014-4 16-462-077-441 l/l 2 METER YIR166 DIMRM SIEIIGNS bJS-OIO-56460 GO 
v-1171-014-5 10-462-077-402 l/l 2 IJNIT 602 YIRXYG DlA6RM BIEHENS bW-OnO-564bO 60 
V-1171-014-b 16-462-077-401 I/l 2 MIT 101 YIRIIIE DIABRAII SIFJ!ENS b35-MO-56460 SO 
v-1171-014-7 16-745-732-440 l/l 2 BENERRL SYITCHSEAR IllFDR6ATION SIEMENS bS5-ORO-56460 GO 
V-1171-014-8 LB-bSB-537-b2b l/l 1 6HIP LIST SIEllENE bS5-OLO-66460 SO 
v-1171-014-9 16-745-732-701 l/l 1 ACCEE60RIEE SOOOB-40 SIEHENE 655-OAO-56460 GO 
v-1171-014-10 16-745-731-701 l/l I NALPLnTE ENGRRVING SIEMNS b35-OAO-50460 60 
v-1171-014-11 18-725-364-410 l/l 3 CIRWIT BREAKER GCHENATIC I YIRING DIffiRnfl SIEMENS 635-OAO-564bO EC 
V-1171-014-12 lB-612-495-703 111 1 FIXED PORTION BILL OF MT. L BREAKER LCCES. SIEIIENS 635~OAO-56460 SG 
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- VENDOR DRnYING INDEX, CDNTRACT ND.'S 892-1153 C 892-1171 Ol-Dee-BE - 

ASSIGNED Bbll 
! VENDOR DRnNINE VENDOR SHT. PURCHRSE ORDER 

INDEX NUNBER DYE. NURBER NO. REV. DRAYING DESCRIPTION VENDOR NUflBER 
___-_----_________-_-------------------------------------------------------.--------------------------------------------------------. 

v-1171-014-15 16-812-493-701 l/l 3 PMEL nRRnNGEtlEN1 BILL OF tlnTERInL6 SIEIIENE 635-OM-SMbO GO 
v-1171-014-14 16-812-493-480 111 1 SIDE VZENS BIEtlENE b35-OSO-564bO GO 
v-1171-014-15 lS-B12-49S-4bO 111 1 PMEL DRMNGS SIEHENS bS5-OAO-56460 SO 
V-1171-014-16 16-812-493-404 Ill 1 WIT SO4 WEE LINE SCWMTIC BIEIIENS 635-M0-584bO ED 
V-1171-014-17 18-812-493-400 111 1 NOTE DRAYING SIESENS 6J5-0AO-5B460 60 
v-1171-014-10 16-812-493-403 111 1 UNIT SOS THREE LINE SCSERATIC SIEIIENS b.woSO-584bO 60 
v-1171-D14-19 IS-lbl-679-401 l/l 2 '5 W SYITCHSEAR INBALLnTION INSTRUCTIWS BIERENS b35-OAO-SS460 GO 
V-1171-014-20 10-462-077-403 111 1 UNIT 103 SIR116 DIASRIN SIEIIENE bSf-OAO-564bO GO 
V-1171-014-21 IS-482-077-404 111~ 1 USIT 904 SIRING DIIBRRI! SIEPENS b35-OAO-SW60 GO 
V-1171-014-22 lS-482-077-450 111 1 BEIERRL SRRANGESENT SIEl!EllS bSS-OAO-58460 GO 
___--m--m--m-____. .-----____-_--_----. .----_-_-__-, -------____------------------------------------------------------, __-_---------___-_. 
v-1171-015-1-1/2 263A4206 112 n LOS VOLTAGE CURRENT TRANSFORRER CURVE GENERAL ELECTRIC CO. b35-OAO-58457 EC 
V-1171-015-1-2/2 263P4206 212 n LOW VDLTIGE CURRENT TRnNSFDRllER CURVE GENERRL ELECTRIC CO. b35-one-58457 60 
V-1171-015-2-1/2 263R4270 112 n NEUTHRL CURRENT TRAWEFDRRER CURVE SEWERAL ELECTRIC CO. 635-OAO-SB457 6: 
V-1171-015-2-2/2 263A4270 212 n NEUTRAL CURRENT TRANBFORNER CURVE SENERPL ELECTRIC CD. bSS-OAO-56457 EQ 
V-1171-015-3-1/2 263A9949 112 n HIGH VOLTAGE CURRENT TRANSFMER CURVE BENERRL ELECTRIC CD. b35-OAO-50457 GO 
V-1171-015-3-2/2 263119949 212 n H16H VOLTAGE CURRENT TRRNSFORLR CURVE GENERRL ELECTRIC CO. 635-ORO-56457 EQ 
V-1171-015-4-1/2 326128066 112 B OUTLINE - INTERNEDIATE ARRESTER GENERnL ELECTRIC CD. b35-MO-58457 EG 
V-1171-015-4-2/2 32612S066 212 B OUTLINE - INTERflEDInTE ARRESTER GENERAL ELECTRIC CD. b35-OAO-56457 so 
v-1171-015-5 198B2658 l/l 6 OUTLINE - OIL FILLED TRnNSfORNER GENERAL ELERRIC CO. b35-010-50457 GO 
v-1171-015-6 25482301 111 B NMEPLATE EENERRL ELECTRIC CO. bxi-OnO-5G457 GO 
v-1171-015-7 39458357 l/l B OUTLINE - NEUTRnL BUSHING GENERAL ELECTRIC CO. bSS-OAO-50457 GO 
)v-1171-015-8 lblD244B l/l D OUTLINE - TRANEFORflERMJTO-GAS SEALED) GENERAL ELECTRIC CD. 635-OAO-50457 EC 
v-1171-015-9-1/3 lblD2781 l/3 0 CONNECTION DInGRnfl SENERRL ELECTRIC CO. 635-0n0-5B457 60 
V-1171-015-9-2/3 lblD27BI 213 0 CDNNECTION DlnSRntl SENERRL ELECTRlC CO. 635~MO-58457 61 
v-1171-015-9-3/3 lblD2761 313 2 CONNECTION DIASRAII BENERRL ELECTRIC CO. b35-one-58457 60 
v-1171-015-10 slSn24x7 l/l I MITEPLATE SENERAL ELECTRIC CD. 635-OAO-58457 EL 
v-1171-015-11 31815508 l/l 0 NANEPLATE SENERAL ELECTRIC CO. b35-one-56457 6" 

v-1171-017-1 
V-1171-017-2 
v-1171-017-3 
V-1171-017-4 
v-1171-017~5 
V-1171-017-6 
V-1171-017-7 
V-1171-017-E 
V-1171-017-9 
V-1171-017-10 
v-1171-017-11 

19b7966 
i7ni939 
ion5919 
19n7968 
AUblSl 
lonS919 
19nlPbB 
SIMS1 
a5919 
SL7330 
16n9062 

111 c POSITION TRMISIMER, SERIES 4200 FISHER CDNTRULS 
111 D STL. VRLVE SODV, STD. BONNET, 1116 SR1702 FISHER CONTROLS 
l/l F DInFllRnGN ACTUATOR, TYPE bb7-3590 FISHER CONTROLS 
l/l c POEITIDN TRANSHITTER, SERIES 4200 FISHER CONTROLS 
111 J ETL. VntVE BODY, STD. BONNET, TA6 SR1706 FISHER CONTROLS 
l/l F DlSPHRffiI SCl~TWi, TYPE 667-5590 FISHER CSNlRKS 
111 c POSITIDS TRSNSMTTER, SERIES 4200 FISNER CDNTROLS 
111 J STL. VWE DODV, STD. KINNET, TM #RI717 FISHER CDNTRDLS 
l/l F DIkPlWll SCTMTSR, TVPE M-3590 FISHER UINTROLE 
111 F DIAPIMSN SCTUSTMI, 'TYPE 667 FISHER COWTROtS 
l/l A PMFM. INDICnTIffi PRESS. CTLR., TVPE 4195 FIMIER CONTROLS 

bR-OM-53330 Dk 
635-OAO-533X Dk 
b35-one-53338 D: 
b35-OAO-53338 Di. 
bSS-OAO-533SB DC 
b35-ono-5ss38 Dk 
bSS-CIAO-53338 DF 
635~WO-53538 DR 
bS5-OM-53330 DA 
bSS-OAO-5333E DR 
US-OAO-SWSB DR 

v-1171-010-1 WI102-8 
V-1171-018-2 B-40024 
v-1171-010-3 A-41400-E 
V-1171-018-4 F-4b342 
v-1171-010-5 F-lb907 
V-1171-018-b F-49260 

111 In TTF-1 THERMOSTATIC 1RAP DZHENEION SHEET MllETRBN6 635-OM-49015 Dr 
111 Ab UIO LB. B4OBE VALVE ASSEIBLV b DIII. SHEET CR&SE CO. bSS-OPO-49015 DE 
111 Nn 300 LB. SEDGE GATE VSLVE SSEV. L DItl. SHEET CRANE CO. 635-0110-49015 DP 
111 2 SLOBE VnLVE SESEEIILV b DINEN5IOW SHEET WET US-MO-49015 Dk 
111 2 CLnES 800 SATE VALVE MY. & DIN. SHEET VOET b35-oM+49015 DB 
111 2 cLnss 800 BATE vwx mv. b m. SHEET VDET 635-0110-49015 DB 

V-1171-021-1 19OOK l/l 4 SAFETY RELZEf VALVE, 3', 19lOKC CONSOLIDPTED b35-010-54942 Dk 
-___----_-_---____._________________I___----------------.---------------------------------------------------------------------------- 
V-1171-022-1 IS-bSE-545-4bO 111 2 REFERENCE DRnYING LIST SIENENS b35-OAO-bb402 SO 
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- VENDOR DRRYINE INDEX, CONTRPCT NO.'6 892-1153 b 892-1171 Ol-Dee-ES - 

AESIGNED 
'1 VENDOR DRAYING 

INDEX NUMBER 
VENDOR SHT. 

DYE. NIllEER ND. REV. DRRYING DESCRIPTION VENDOR 

WY 
PURCHASE ORDER 

NUNBER 

V-1171-022-2 
V-1171-022-S 
V-1171-022-4 
v-1171-022-5 
V-1171-022-b 
V-1171-022-7 
V-1171-022-6 
V-1171-022-9 
V-1171-022-10 
V-1171-022-11 
V-1171-022-12 
V-1171-022-13 
V-1171-022-14 
V-1171-022-15 
V-1171-022-16 
V-1171-022-17 

IS-74S-837-b01 l/l 1 
IS-73E-b02-401 Ill 4 
lS-738-601-421 111 3 
16-812-361-401 l/l 2 
18-812-361-701 111 3 
18-812-361-801 l/l 1 
16-482-147-401 l/l 1 
16-482-147-411 l/l 2 
IB-482-147-421 l/l. 1 
IS-4B2-147-422 Ill 1 
18-482-147-431 l/l 2 
16-482-147-4x2 l/l 2 
16-482-147-433 l/l I 
16-482-147-451 l/l 1 
16-482-147-801 Ill 5 
10-476-487-423 111 1 

SHIPPING LIST SIEIIENS 
AIR CtRCUIT BREAKER YIRING DIASRAtl SIESENS 
nffl. WER. nIR muIT BREAKER YIRIN~ oIb6. SIESENS 
PbNEL DRIYING BIEIIENE 
PANEL 4RWGEMNT SILL DF SATERIALE SIE~IENS 
MEPLATE ENSRbVING 6lEIIENS 
UENERAL ARRANGERENT DRRNING SlEflENS 
THREE LINE DRbNINE SlElKNS 
SulEnnrIc DInSfinn ~IEwENS 
SCHENATIC DMSRM SIEIIENS 
sEcT10~ I NIRING mRnn bIERENS 
sEcTIon 2 uIRIN~ DInmn hIEI(ENS 
SECTION 3 SIRING DInsRnn ElEllENS 
NRSTER SIRING DIAGRRN SIEMENS 
FIXED PORTION BILL OF NnTERInLS EIEHENS 
INETnLLnTION INST.-INDOOR TYPE 'R' ENER. SIEllENS 

b35-OM-bb402 60 
b35-OAO-bb402 GO 
bS5-010-66402 SO 
US-OAO-bb402 GO 
b35-040-66402 GO 
bs5-OWbb402 ED 
b35-OAO-bb402 GO 
bSS-MO-b6402 SO 
635-OAO-66402 60 
bS5-OAO-bb402 Go 
635-ORO-bb402 GO 
635-ORO-bb402 GO 
635-ORO-bb402 SC 
b35-OAO-bb402 Sii 
635-OAO-bb402 GO 
bSS-OAO-bb402 GO 

v-1171-025-1 25-15-447-421 l/l 3 SUR OVERLOAD CURRENT RANGE k SETTIN INST. SlEllENE 
V-1171-025-2 25-153-091-404 l/l I SPECIRL FEATURES SIEflENS 
V-1171-025-S 25-153-091-403 111 1 FUSED DISCONNECTltIRCUIT BREAKER DEFINITION SIELNS 
V-1171-025-4 25-155-027-491 l/l 1 20' DEEP STD. IICC ELEVATION b CONDUIT SPACE EIENENS 
V-1171-025-5-1/2 09-001-56125-01 112 5 IICC 901 SPECIFICnTIONS/UNIT IDENTIFICRTION SIBENS 
V-1171-025-5-2/2 09-001-56125-01 212 5 HCC SO1 SPECIFICATIDNS/UNIT IDENTIFICATION SIEIENS 
V-1171-025-6-1/: 09-001-56125-02 l/2 h NCC 102 EPECIFICnTIONS/UNlT IDENTIFICATION SIEMENS 
V-1171-025-b-2/2 09-001-56125-02 212 6 NCC bO2 SPECIFlCATIONS/UNIT IDENTIFICRTION SIEHENS 
V-1171-025-7 25-205-533-403 l/l 2 FLOOR PL4N EIEUENS 
V-1171-025-S 25-210-184-423 l/l 3 SIZE 1,2,3.4 FVR CMB STARTER SIRING 0116. EIENENS 
v-1171-025-9 25-210-184-424 l/l 3 SIZE 1,2,5 FVNR COllB STARTER YIRING DIAE. EIENENS 
V-1171-025-10 25-205-935-406 l/l I ICC SPnCE HESTER SIRING OInERM SIEIIENS 
V-1171-025-11 zs-153-073-431 l/l 1 DunL CIRCUIT BnEnms 15 THRU 100 nnp GIEIIENS 

b55-040-65255 DR 
635-OAO-b5255 DR 
655-040-65255 DF 
635-OAO-b5255 Dh 
635-O#-b5255 DR 
bJ5-#O-b5255 DE 
b35-OAO-b5255 DE 
b35-OAO-b5255 C+ 
b35-0110-65255 DR 
b35-OAO-b5255 DR 
b35-OAO-b5255 DR 
bJS-OAO-65255 OF 
b35-0110-65255 DF, 

V-1171-027-1 BE1611 111 0 INsTnttnTloN LINE - GRuENDLER tunP BREnKER GRuENDLER b35-OAO-b0560 Dtl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. 
V-1171-032-1 D-M-025 l/l 0 8 IN. C-37N.D. CAST 1509 KNIFE GATE VALVE FABRI-VALVE 635-OkO-b3533 06 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..-.................................... 
v-1171-034-1 TI-0054 111 A A TVPICAL 533 S'CELL lMSTKLATION KIETLER-MORBE MRP. b35-OAO-b43Sh EV 
V-1171-054-2 Tl-0091 III R NIRINS DIbSRbN, 954 LEVEL INDICATOR KISTLER-MRBE CDRP. bSS-OAO-64386 EV 
_................-..................~...........................~.~.-..~....-~......~..................................... 
V-1171-037-1 539-88 l/l 0 b' FLEXICDRE RDDF PtRw FLEXICDRE SYSTEM b35-ORO-bS201 no 
v-1171-037-2 539-88 l/l 1 6’ FLEXlCDRE 6CNEDUt.E FLEXICDRE BVETEHG b35-one-be201 no 

-..--.- . . . . -2 . . . . - . . . . . . . . . . !!! . . . . ."_.Z"'!"M1~~!~.~~!~!~~-..- . . . . . ---.f"!C"~~!~~..-.~~~~~~:~~~~!.~~.- 
v-1171-037-3 

v-1171-039-1 MOO-30095-I 
V-1171-039-2 SbOO-50130 
v-1171-039-s MO-501Sl 
v-1171-039-4 BbOO-50132 
v-1171-039-5 MO-50133 
V-1171-039-b BbOO-50134 
v-1171-039-7 1600-50139 
V-1171-039-8 CbOO-30148 
V-1171-039-9 CbOO-50149 

l/l 2 PRDSE HEATER CMlTRoL ASSESSLV ENVIRWLR MC. bJS-OM-78600 Dr 
l/l 0 E~HP~EIH~LD SIRING Dwitnn EllVlRSPLbY INC. LSS-OAO-70600 DII 
111 0 SVSTEI! AIR FLOW WIROPLAN INC. bSJ-OSO-78bOC Dr 
l/l 0 EM/STATUS RELAY PURSEIMIIIPLE SELECT ESVIRSPLbN INC. 6%OAO-76600 OX 
l/l 1 ML - CALlsRbTION RELSV MSENBLV ENVIRDPLRN INC. US-MO-76bOO DM 
l/l 0 TIllINS SEPUENCE ENVIRDPLAN 1NC. b35-OM-78600 Df3 
Ill 0 AIR FILTERING BYETEll EMVIROPLAN INC. 655-040-70600 Dr: 
l/l 0 TIl!ER ASEEMLY STACK SVSTEN EWIROPLAN INC. b35-040-78600 Oh 
l/l 0 UHSILICRL INTERFACE ENCLOSURE ENVIROPLAN INC. bSS-OAO-78600 Dn 
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- VENDOR DRAYING INDEX! CONTRACT NO.‘5 892-1153 L 892-1171 bl-Dcr-6G - 

1 ISSISNED BY 
VENDOR DRAYING VENDOR SHT. PURCHASE ORDER 

INDEX NUNBER DY6. NUMBER NO. REV. DRIYING DESCRIPTION VENDOR NUNBER 

v-1171-039-10 CbOb-50145 l/l 0 
V-l 171-039-l 1 Cbbb-5b14h l/l 0 
V-1171-059-12 BOO-50147 111 0 
v-1171-039-13 CbOb-50152 Ill 0 
v-1171-os9-I4 Cub-501b7 111 0 
v-1171-039-15 11600~50014 111 1 
V-1171-039-16 DbOO-50016 111 0 
_________________I .-_----- -_---- ----. .--__ _-_-__ _ 
v-llll-044-l EX-11267-1 111 B 

IWERCDtltlECl PRNEL MIRING 
REhR VIEW - ELNEX CABINET 
FRONT VIEY - CEIIEX CABINET 
6ENERAL SYSTEM FLDY 
HZ0 GENERAL FLOY 
MNERAL CENEX PROBE INSTALLATION 
SVSTEtl INTERCDNNECT 

.-----_-__--__----_---------------------. 
HUMID. 6SH COLLECTOR COVER - 55 BAL. DRUM 

ENVIROPLAN INC. bS5-ORO-76b00 DR 
ENVIROPLllN INC. 635-ORO-78600 DH 
ENVIROPLAN INC. bSS-OAO-76600 DII 
ENVIROPLAN INC. 635-010-16600 M 
EWIROPLAN INC. bS5-6&76600 Dll 
ENVIROPLAN INC. bSS-OAO-76bbO On 
ENVIROPLAN INC. b55-OAO-76bbO Dfl 

._____---_-________ _________-_______. 
EFFOX, INC. 63%OAO-60165 DR 

v-1171-045-1 17-1377 Ill 1 O.E.- EDGEWATER PLANT: LIME PROJECT(NODIF.l IWTOMTIC SPRINKLER 635-OAO-6blb2 Dg 

v-1171-060-1 
V-1171-ObO-2 
V-1171-060-3 
- _-_ _ __ __ _ __-_-. 
V-1171-074-1 
V-1171-074-2 
V-1171-074-3 
v-1171-074-4 
V-1171-074-5-1/2 
V-1171-074-5-212 

003h32 
012761 
S.O. 14761 

111 
l/l 
l/l 

2m152 
3DS7626 
SD36008 
SD36bll 
bb300h5 
bb3ODb5 

111 
l/l 
111 
111 
l/2 
212 

b )I166 HT FLANGED - NENA 4 PROBE L ELEC. ENCL.FCI b35-060-6650: 6’1 
b HTEb WIRING DIAGRAH FCI b35-OAO-6bSb3 6V 
0 POINT LOCATIWI FOR HTBb FCI 635~0RO-66503 64 

.___________________------------------------------------.------------. ._--_-------_-__-_____ 
12 REFERENCE 66s SET FOR OXYGEN AMLVZER 6ESTIN6HOUSE b35-Ml-01967 6V 
3 OUTLINE k INST. Dl6IlnL ELEC. PK6. NEHP 4 NESTIN6HOUSE a-OM-01987 6V 
2 ENCLOSURE RRRGT., 6ENb 4 FOR OXYGEN PROBE YESTIN6HOUSE b35-OAI-01967 6V 
0 HOUSING YESTIN6HOUSE b35-OM-019B7 GV 
5 INST. FOR 02 ANALVZER PROBES 216/225/240 YESTIN6HOUSE 635-0111-01967 61’ 
5 INST. FOR 02 ANRLVZER PROBES 21812251240 WESTINGHOUSE 6X5-Onl-01967 6V 

V-1171-092-1-l/2 A-7942 l/2 0 NAGNETIC LEVEL 66UGE, NODEL NO. HL6-C KENCO ENGINEERING bJ5-OM-12107 GV 
V-1171-092-1-2/2 h-7942 212 b MSNETIC LEVEL 6AU6E, 6DDEL NO. HLG-C KENCO EN6INEERING 635-OR1-12107 61 

v-1171-094-1 PO047 l/l D 4’ POX flOUNTIN6 DETAILS T6I-BAILEV CONTROLS bJS-OM-11619 Ok! 
V-1171-094-2 PbO77-6 111 C MODEL 545 INSTALLATION EXMPLE TBI-BAILEY CONTROLS b35-bbl-11619 DR 
v-1171-094-3 PO362-6 Ill D 18557 REPLACEABLE STVLE pH SENSOR TOI-BAILEV CONTROLS b35-Onl-11619 OK 
-_____-__________________-----------------------------------------------------------------------.----------------------------------_ 
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) XI. SIGNIFICANT DRAWINGS 
(Included in this section) 

321751E-4 FLUE GAS STREAM - P&ID 
321752E-4 WATER FEED SYSTEM - HUMID EXTENSION - P&ID 
3;1753E-4 ATOMIZING AIR COMPRESSOR - P&ID 
321754E-4 HUMIDIFICATION - F&ID 
420977E-0 ASH REINJECTION SYSTEM - P&ID 
321755E-0 HUMIDIFICATION FLOW DIAGRAM - PEAK LOAD 20'F ATS 

(AIR To WATER RATIO 0.45 LB./LB.) 
98245-Z GEN. ARRGT. (BYPASS) PLAN VIEW 
98255-2 GEN. ARRGT. (BYPASS) SECTIONS A-A & B-B 
98263-Z GEN. ARRGT. (BYPASS) SECTIONS C-C & D-D 
98285-2 GEN. ARRGT. HUMIDIFICATIO?l EXTENSION REHEATER 
15164.09-EE-1B ONE-LINE DIAGRAM 23m/4~v (ELECTRICAL) 
15164.09-EM-202A GEN. ARRGT. - HUMID COMPRESSOR & PUMP. 
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1.0 GENERAL 

1.1 Scope 

This specification details the technical and quality assurance requirements 
for the complete fabrication and delivery of a control and relay panel for 
the LIMB Demonstration Project being conducted by Babcock and Wilcox at Ohio 
Edison Company’s Edgewater Station, Unit No. 4. 

Any omissions in this specification shall not relieve the seller of his 
obligation to furnish a control and relay panel that is complete and oper- 
ates in a satisfactory manner as determined by the Purchaser. 

1.2 Definitions 

Terms used throughout this specification are defined as follows: 

Seller - The company accepting the overall responsibility 
for fulfilling the requirements of this 
specification 

Engineers - Stone & Webster Engineering Corporation (SWEC), a 
Massachusetts corporation, or its duly authorized 
agencies restricted to the performance of the 
particular duties entrusted to them by the 
Purchaser 

Purchaser - Babcock & Wilcox Company 
(Owner) 

Approved - This word, when applied by the engineers to the 
Seller’s drawings or documents, means that the 
drawings or documents are satisfactory in that the 
Engineers have not observed any statement or 
feature that appears to deviate from the require- 
merits. The Seller shall retain the entire respon- 
sibility for complete conformance with all of the 
requirements. 

Approved - These words, when applied by the Engineers to the 
as Revised Seller’s documents, mean that the documents are 

apprcved as defined above, except that the changes 
shown are necessary to be in conformance with the 
requirements. On the basis that the Seller shall 
retain the entire responsibility for compliance 
with all of the requirements, the Seller shall 
either: 

a. Incorporate the changes into his document and 
resubmit to the Engineers, or 

b. Inform the Engineers that the changes cannot 
be made without prejudice to the Seller’s 
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responsibility under warranty, and resubmit 
them with full explanation of the reasons 
thereof. 

1.3 Furnished by the Seller 

The Seller shall furnish equipment, materials and services as necessary to 
provide the herein specified control and relay panel. The Seller will be 
responsible for the integrity, proper installation, connection, and opera- 
tion of the wiring internal to the control and relay panel. 

The Seller’s responsibilities include, but are not limited to: 

. Factory fabrication and assembly of control and relay panel 23-C/R 
in accordance with this specification and drawings contained in 
Appendix A. 

. Furnishing of all equipment mounted on or within this panel 

. Preparation of drawings and documentation 

. Internal control and relay panel wiring 

. Shop testing of the control and relay panel 

. Delivery of the completely assembled, wired and tested control and 
relay panel 

1.4 Furnished by the Purchaser 

The Purchaser will furnish equipment, materials and services as follows: 

. All labor and equipment necessary for unloading, storage, and 
installation of the panel at the jobsite 

. Channel type sills on which this panel shall be mounted 

. Steel detail drawing of the panel as contained in Appendix A 

. Control and relay panel outline drawing as contained in Appendix A 

. Control and relay panel equipment list as contained in Appendix A 

. Elementary diagram applicable to this panel 

. Terminal block arrangement sketch as contained in Appendix A. 

1.5 Project Type, Location, and Site Conditions 

The equipment specified will be used for protection and control of a new 
transformer and related bus. This is part of Babcock h Wilcox’s LIMB 
Demonstration Project at Ohio Edison Company’s Edgewater Station, Unit NO. 4 
located in Lorain, Ohio. Edgewater Station is located on the shore of Lake 
Erie. 

The site is accessible via truck and rail. Maximum and q inimnm design 
ambient temperatures are 9S°F and O°F, respectively. 
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2.0 TECHNICAL REQUIREMENTS 

2.1 General 

The control and relay panel shall be a complete assembly, ready for instal- 
lation on the Purchaser’s supplied sills. 

The Seller shall drill and cut the panel and provide all necessary mounting 
details. He shall mount on and within the panel all items of equipment and 
devices called for in the drawings, diagrams, and material lists of this 
specification. 

The attached equipment list shows definitive descriptions of all panel items 
and who they shall be furnished by. No substitutions shall be made for any 
items specifically described and identified without the express written 
consent of the Purchaser. 

All equipment mounted on or within the control and relay panel shall be 
located as to be easily accessible. Each item of equipment, whether front 
or internally mounted, shall be readily removable without the removal of 
other items. 

2.2 Panels and Supports 

2.2.1 General 

The relay and control panel shall be a rugged, self-supporting structure. 

The Seller is responsible for the detailed panel and framing design. This 
design shall follow the outline and steel detail drawings included with this 
specification. Alternate fabrication details may be proposed by the bidder. 
These alternate details shall be presented in addition to the base proposal. 

All framing and reinforcing members, wiring, instruments, relays, and 
devices shall be located and mounted so as to prevent restricted access to 
other devices for the purpose of removal, calibration, or the installation 
of future equipment. 

All adhesive Labels, terminals, and terminal marking shall be visible and 
readily accessible. 

Panel components and devices such as terminal blocks, and cable ties shall 
be manufactured of non-PVC material complying with the provisions of ASTM 
D635, burning time O-5 seconds. 

2.2.2 Structure 

Cold-rolled steel of not less than l/8 in. thick (approximately 11 gauge) 
shall be used for panel front, sides, and other surfaces. All corners shall 
be smoothly rounded. The minimum radius of curvature shall be l/32 inch. 
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Panels, supporting structures, and panel stiffening members shall be steel. 
Welded and bolted construction shall be used. No welding, bolts, or bolt 
holes shall show from the front of the panel. 

Angle iron framework shall be used as required to provide rigid panels that 
are square and plumb. 

Stiffening members shall be used on the back of the panel, as required, to 
prevent any panel distortion before or during shipment and during 
installation. 

Steel plate, used for the front and sides, shall be welded or bolted to the 
panel frame and reinforcing members. 

Necessary internal brackets and/or structural steel framework shall be 
furnished to support all instruments and devices, wireways, incoming cable, 
wiring, terminals, as indicated on the material list. 

Particular care shall be taken to ensure that the panel is smooth, flat, and 
free from dents, cracks, or other imperfections; and that cutting and 
fabrication do not result in warping, buckling, or other distortion. 

All cutouts for mounting equipment shall be made by drilling, punching, 
sawing, or other Purchaser approved methods. All cutout edges shall be 
deburred and smooth finished. 

2.3 Internal Wiring and Terminal Blocks 

2.3.1 Internal Wiring 

Wire for the Seller provided panel internal wiring, except as otherwise 
noted, shall be stranded, tinned copper switchboard wire, NEC type SIS, with 
600 volt, flame resistant, crosslinked polyethylene insulation, in 
accordance with ICEA S-66-524, General Electric Company “Vulkene”, Type 
S157275, or equal as approved by the Purchaser. Wire shall be capable of 
passing the flame test of UL 44 Section 85, displaying long-term moisture 
stability and excellent aging properties. Polyvinylchloride insulation 
shall not be used. Conductor size shall be 14 AWG unless otherwise indicat- 
ed on the drawings. 

External cabling will enter the panel from above and below as indicated on 
Engineers sketches and will consist of multiple conductor cables. All wires 
will comlect to terminal blocks installed inside of the panel as shown in 
Appendix A. 

Ample space shall be provided for the entrance of external cables to the 
panel and for routing to their destinating point within the panel. 

Panel internal wiring shall be accomplished in a neat and orderly manner. 
Any two or more wires run together shall be clamped or tied in straight lay 
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bundles at no more than 15 inch intervals, 
tallic. 

Ties or clamps shall be noome- 
Wiring shall be arranged so as to be readily accessible for inspec- 

tion and maintenance, and in no case shall the wiring arrangement impede 
access to the panel mounted devices or spaces provided for future equipment. 

The Seller shall be responsible for all control and relay panel internal 
wiring of panel mounted components in accordance with elementary diagrams 
furnished by the Engineers and control wiring diagrams furnished by the 
Seller. 

AMP Special Products PIDG or Thomas and Betts “Sta-Ken” industrial 
preinsulated, grip-pressure type, ring-tongue lug connectors with copper 
sleeves and insulated sleeves or Engineer approved equal shall be used for 
all connections; including relays, switches and terminal blocks. “Equal” 
terminal connectors shall consist of seamless metal sleeves or brazed seams 
on the barrel. Soldered terminals or butted seams on terminal connectors 
shall not be used. The terminal conductor manufacturer’s recommended 
crimping tool shall be used and must utilize a ratchet mechanism which 
requires complete closing of the tool before it can be released, The 
crimping tool shall not be altered in any way without the recommendation or 
approval of the manufacturer. Each wire shall be continuous between 
terminations. No intermediate splices shall be used. All spare contacts 
from relays are to be wired and terminated to terminal blocks. 

If any panel mounted item is not available for installation prior to the 
scheduled shipment of the relay and control panel, wire ends shall be 
exactly formed to the configurations required, with terminals and identify- 
ing sleeves applied, ready for connection. The Seller shall obtain written 
approval from the purchaser before shipment of the relay and control panel 
having a shortage of equipment. 

Where low level instrumentation circuits (O-1 ma dc, O-10 V dc, etc) are 
required within a panel, the wiring shall be No. 18 AWG minimum, rated 300 
V, 90° C, stranded, tinned copper twisted pair and shielded with XLPE 
insulation, and shall be capable of passing the flame test of UL 44 Section 
85. Instrument wiring shall be bundled and run separate from power and 
control wiring within a panel. 

2.3.2 Terminal Blocks 

All terminal blocks for incoming external cables and additional terminal 
blocks required for internal panel wiring shall be supplied by the Seller in 
accordance with the equipment list. 

Identification on all terminal blocks shall be the terminal block numbers 
and wire numbers as shown on the internal wiring diagrams provided by the 
Seller. All connections to panel mounted equipment shall be made on one 
side of the terminal blocks. No more than two wires shall terminate on any 
one terminal block point. When two wires terminate on one terminal, the 
ring tongue connectors shall be placed back-to-back. A sufficient number of 
spare terminal blocks shall be installed to provide a total of at least 20 
percent unused terminal points for field use. Nut supplied with terminal 
block stud to be removed prior to installation of ring spade. No double 
nutting will be allowed. 
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2.3.3 Grounding 

A copper ground bus of minimum k inch by 1 inch size shall be installed at 
the bottom and across the full width of the panel. It shall be drilled at 
each end for extension and shall have a Burndy Type YA-2N indent compression 
type lug bolted to it near each end for the Purchaser’s 4/O AWG ground 
cable. This ground bus shall be connected to all panel steel and to the 
cases of all panel instruments. All panel mounted equipment requiring a 
ground shall have a single wire for each circuit thus grounded, wired 
independently to the ground bus and fastened thereto with a terminal lug. 
All points which are grounded shall be tested for continuity to ground prior 
to further panel testing. 

Ground wires shall be installed so as to be visible and accessible after all 
other wiring has been completed. 

2.3.4 Nameplates and Markings 

A complete list of designations for engraving will be provided by the 
Purchaser for Seller’s use. 

Each front mounted piece of equipment shall have a black-white-black 
lamacoid nameplate listing the Purchaser’s equipment number in letters S/32 
in. high, engraved to expose the white. Nameplate shall be in accordance 
with Appendix A and attached by double sided adhesive tape to the panel. 

All equipment within the panel shall be clearly identified by means of 
permanent adhesive labels. 

2.3.5 Internal Lighting and Convenience Outlet 

The relay and control panel shall be provided with a polarized, duplex 
grounding type convenience receptacle. This receptacle shall be energized 
from the Purchaser’s 120 Vat, single phase, 60 Hz supply. 

Convenience power wiring within the panel shall be in rigid conduit or 
intermediate metallic tubing. The interior of the panel shall be lighted by 
suitably located incandescent lighting fixture with lamp. Fixture and lamp 
shall be suitable for use on Purchaser’s 120 Vat, single phase, 60 HZ 
SUPPlY. A switch shall be installed in the panel to control the lighting in 
this panel. 

2.4 Welding 

All welding shall be in accordance with the Seller’s standard welding 
procedure. Welders shall be qualified in accordance with a nationally 
recognized standard (e.g. AWS D1.l). 
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All welds shall meet the following criteria: 

No cracks shall be acceptable. 

The sum of diameters of porosity shall not exceed 3/8 inch in any 6 
square inches of weld surface, with the dimension along the centerline 
of the weld not exceeding 6 inches. The maximum size of any one pore 
shall not exceed 3132 inch. Where the weld area is less than 6 square 
inches, or the length of the weld at the centerline is less than 6 
inches, the acceptable sum of porosity diameters shall be scaled 
proportionally. 

All weld craters shall be filled to the full cross-section of the weld. 

Undercut which exceeds l/32 inch or 10 percent of the thinner member, 
whichever is less, shall not be acceptable. 

Weld reinforcement, shall be 0 inch to l/8 inch maximum between abut- 
ting surfaces and shall have a gradual transition (30 degree maximum) 
to the plane of the base metal surfaces. 

2.5 Shop Cleaning and Painting 

After completion of cutting and fabrication of the panel, and before the 
installation of any panel mounted components, remove all traces of grease 
and oil. Where residual traces remain that are not capable of being removed 
with solvents, steam cleaning agents shall be employed. Mill scale, rust, 
and foreign matter shall be removed by blast cleaning in accordance with 
SSPC SP6 (Steel Structures Painting Council) using Black Beauty crushed 
sl=g, or very fine silica sand, mesh size tlinus 80. Corners, edges, and 
weld seams shall be smooth and completely free of scratches or pits. The 
surface shall be steam phosphatized. 

Particular care shall be taken to ensure that all panel surfaces, both 
exterior and interior, including welded seams and exposed surfaces of 
supporting and stiffening members, whether or not normally visible, are 
properly cleaned, primed, and painted. 

The exterior and interior surfaces of the duplex relay and control panel are 
to be painted DuPont “Dulax” Code #93-22098 Seafoam Green. 

The Seller’s proposal shall describe in detail the procedures and materials 
to be used for surface preparation and painting. Procedures shall conform 
to the recommendations of the manufacturers of the materials. 

Primer shall be spray applied (or brush applied in areas inaccessible to 
spray painting) with a minimum of two coats to a dry film thickness of no 
less than 6.0 mils. 
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The exterior surface of the control and relay panel shall have the primer 
sanded, once it is thoroughly dry, with No. 320 and No. 400 grit sandpaper. 
Final coats shall be spray applied (or brush applied in areas inaccessible 
to spray painting) with a minimum of two coats to a dry thickness of 1.5 
mils per coat. After the final finish coating is dry, any ripples or runs 
in the finish coats shall be made smooth by buffing with steel wool or emery 
cloth. 

The interior surface of the control and relay panel shall have final coats 
spray applied (or brush applied in areas inaccessible to spray painting) 
with a minimum of two coats to a dry thickness of 1.5 q ils per coat. The 
finish coat shall completely hide the primer without skips or thin spots and 
shall be relatively free of clusters, bubbles, pinholes, sags, runs, or 
other significant surface defects. An infrequent and minor run, sag, or 
bubble shall not be grounds for rejection. 

All Seller supplied paint shall be free from one lot. The Seller shall ship 
one pint of finish paint with the control and relay panel. 
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3.0 QUALITY ASSURANCE 

3.1 Quality Assurance Program Requirements 

The Seller shall have in effect at all times a QA Program to verify that all 
items and services, including subcontracted items and services, comply with 
the requirements of the specification and its attachments. 

The Program shall clearly establish the authority and responsibility of 
those responsible for the QA Program. Persons performing quality functions 
shall have sufficient and well defined responsibility and authority to 
enforce quality requirements, to identify, initiate, recommend, and provide 
solutions to quality problems, and to verify the effectiveness of the 
solutions. 

The Seller shall identify, in purchase documents to his suppliers, all 
applicable quality and QA requirements imposed by the Purchaser’s specifi- 
cation on the Seller and shall ensure compliance thereto. 

3.1.1 Purchaser’s/Seller’s Quality Assurance Interface 

The Purchaser shall have the right to perform inspection of the equipment 
and work performed under this specification. The Purchaser also reserves 
the right to utilize a third party Contractor to perform inspections in the 
Seller’s facilities. The inspection may include, but are not limited to, 
surveys, in-progress inspections, audits, witnessing tests, document review, 
and final inspection. 

3.1.2 Preproduction Review 

Prior to the start of fabrication, the Seller shall review the Purchase 
Order, specification, drawings, diagrams, and other contractual documents. 
The Seller shall demonstrate his understanding of these documents and shall 
provide the Purchaser with his methods of complying with those requirements. 

3.2 Tests 

Procedures for the following examinations and tests shall be submitted to 
the Purchaser for review and approval prior to their use. 

The tests required by this specification are as follows: 

3.2.1 In-Production Tests 

The Seller shall be responsible for compliance with his standard 
in-production test procedures which progressively check the assembly and 
wiring systems. 

3.2.2 Tests after Assembly 

The following tests shall be performed after the complete assembly of relay 
and control panel. 
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3.2.2.1 Device Check 

Check the contact configuration on all auxiliary relays having reversible 
contacts and verify conformance with the normally open and normally closed 
positions shown on the relay development diagram. 

Check the contact configuration on all control and instrument switches, 
selector switches, and pushbuttons and verify conformance with the switch 
contact diagrams. Verify that the contact operates in each switch position 
as indicated on the switch contact diagrams. Verify that all switches with 
spring return action return to the intended positions freely and without 
binding. 

Check all devices to ensure complete conformance with the material list. 

3.2.2.2. Wiring Check 

Hake point to point check with wiring diagrams, check for correct wire 
markings and terminal block markings, and verify that all connections are 
correct and tight. All wiring terminations shall be connected to the 
specific device terminals as shown on the wiring diagrams. Make an electri- 
cal continuity test on each conductor. Nonconformances shall be corrected. 

3.2.2.3 Insulation Resistance Tests 

The control and relay panel, with all equipment mounted and wired, shall 
have wiring and connected equipment megger tested for insulation resistance 
to ground. Megger tests shall be made between wires connected together at 
terminal blocks and the panel and framework. Special equipment mounted on 
the panel but not connected to terminal blocks shall not be tested. Any 
special static or other devices not capable of withstanding the tests 
specified shall not be tested. Drawout type relays and devices shall be in 
their operating (inserted) position during tests, and all other panel 
devices, except as noted above, shall be connected. 

Insulation resistance test shall be made on the group of wires connected to 
each single terminal block. Tests shall be made with a 1,000 volt megger 
operated continuously for at least 60 seconds, and a steady state value of 5 
megohms or more is acceptable. Wire groups testing less than 5 megohms 
shall be checked to determine whether the wires or the connected devices are 
responsible for the low reading. If the wires are responsible, the condi- 
tion shall be corrected, and the group retested. If a connected device is 
responsible, its identification shall be noted on the test report, and the 
megohm test reading for the wire group alone shall be recorded. fW group 
tested which shows a value under 50 percent of the average value for all 
groups shall be checked to determine and correct the cause and then be 
retested. 
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The groups of wires tested shall be identified on the test report by termi- 
nal block numbers. Ambient temperature and relative humidity shall be 
recorded. Megohm readings shall be recorded at 30 seconds and 60 seconds, 
and any group showing decreasing insulation resistance during this interval 
shall be checked to determine and correct the cause of the decrease and 
shall be retested. 

3.2.2.4 Records System 

A records system shall be established and maintained that provides for the 
identification and correlation of test records and certificates. 

All test results shall be recorded with noneraseable ink. Whiting out or 
otherwise obliterating of the recorded results of test information or other 
documentation is prohibited. If an error or correction is made, a single 
line shall be drawn through the original entry taking care not to render it 
illegible. The correction shall be initialed and dated by the person making 
the correction. 

3.2.2.5 Final Inspection and Check of Records 

The Seller shall be responsible for inspecting the control and relay panel 
and checking the applicable records, prior to shipment, to verify that all 
specification requirements have been complied with. 

3.2.2.6 Documentation by the Seller 

All records and documents required to comply with this specification shall 
be retained in the Seller’s file for a period of five years after the 
contract requirements of manufacture have been complied with. At the 
expiration of this five year period, the Purchaser shall be provided the 
option of receipt and/or retention of all records. 
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4.0 SHIPPING 

The Seller shall be responsible for the shipment of the control and relay 
panel. This includes the scheduling and hiring of the necessary rigging and 
trucking personnel and equipment required to transport the panel from the 
Seller’s place of manufacture to the Edgewater Station. The truck used to 
transport the control and relay panel shall be specifically designed for the 
transportation of delicate electronic equipment, and shall be provided with 
“air-ride” or other suitable suspension system capable of protecting the 
control and relay panel from undue shock or vibration during transit. 

Upon completion of the control and relay panel, after all tests have been 
completed, and at least three working days prior to scheduled crating and 
shipping, the Seller shall notify the Purchaser at the following addresses: 

Babcock & Wilcox Company 
Attn. Mr. P. 0. Rodemyer 
20 South Van Burren Avenue 
P.O. Box 351 
Barberton, Ohio 94203-0351 

The finish of the panel shall be protected in the best practical manner 
against abrasion or other damage during preparation for shipment and while 
in transit. Sprayed on coatings are not acceptable for this purpose. Sheet 
plastic may be used for protection of paint and against entrance of 
moisture. 

Relays, instruments and devices shall, where appropriate, have moving parts 
firmly blocked and glass or plastic doors, windows, and faces adequately 
padded to prevent damage during shipment. 

Instrument doors and hinged covers shall be held closed with pressure 
sensitive tape. Subject to the approval of the Purchaser, any instruments 
or devices believed incapable of safely withstanding handling and shipment 
while panel mounted shall be removed and shipped separately, preferably in 
their original shipping containers. 

The control and relay panel shall be suitably crated, boxed, or otherwise 
prepared for shipment to prevent damage during handling and shipping. The 
box or crate shall contain a detailed packing list. All openings shall be 
properly protected to prevent the entrance of dirt or debris. All parts 
which, of necessity due to physical size or arrangement, may be exposed to 
the weather shall be adequately protected by suitable waterproofing. It 
shall be the responsibility of the Seller to take any other precautions 
required to reasonably ensure jobsite arrival of the control and relay panel 
in an undamaged and satisfactory working condition. 

The shipping crate or box shall be plainly marked on the outside with the 
gross weight, the Purchaser’s name, shipping address, job number, purchase 
order number. and the name of the items enclosed. 
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Structural steel lifting beams or removable lifting eyes required for 
lifting the control and relay panel shall be supplied by the Seller. The 
lifting beams shall be sufficiently rigid to distribute evenly all strains 
which may be imposed in handling. The method of preparation for shipment, 
and means of off-loading and setting in place shall be approved by the 
Purchaser. 

If necessary to prevent twisting or bending of panel and framework while 
uncrating, handling, and setting the panel in place, temporary braces or 
supports shall be provided and so located that they may be left in place 
until the panel is installed in its permanent position. The equipment shall 
be packaged for indoor storage. 
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5.0 SUPPLEMENTAL PROVISIONS 

I 

5.1 Deviations and Nonconformances 

No deviation or nonconformance from this specification or applicable feder- 
al, state, or local codes and standards invoked by this specification shall 
be accepted until approved by the Engineers. Deviations are considered 
departures from any requirement of this specification. Uncorrectable 
nonconformances are considered to be conditions which cannot be corrected 
within the specification requirements by rework or replacement. 

The Seller shall promptly document and notify the Engineers of all devia- 
tions and nonconformances from the specification (such as deviations from 
applicable codes and/or drawings). Further manufacturing after detection of 
any deviation or nonconformance prior to the Engineer’s approval shall be at 
the Seller’s risk. No departure from the specification shall be binding on 
any party until an addendum or revision to the specification has been issued 
by the Engineers. 

5.2 Correspondence 

All correspondence from the Seller shall consist of an original plus two 
copies and shall contain the following subject heading: 

Purchase Order No. (later) 
J.O. No. 15164.09 
Control and Relay Panel 23-C/R 
LIMB Demonstration Project 
Edgewater Station, Unit No. 4 
Babcock & Wilcox Company 

Bid documents and contractual correspondence relative to or affecting 
prices, terms, conditions, price adjustment, deliveries, return of materials 
for credit, routing of shipment, or that which changes the price or scope of 
an order even though also discussing engineering matters shall be addressed 
to: 

Babcock & Wilcox Company 
Purchasing Department 
20 South Van Buren Avenue 
P.O. Box 351 
Barberton, Ohio 44203-0351 

copy to: 

Mr. John H. Davies 
Stone & Webster Engineering Corporation 
P.O. Box 2325 24516 
Boston, Massachusetts 02107 

Correspondence relative to inspection, expediting, technical matters, and 
transmittal of manufacturer’s drawings, spare parts list, and operating 
instructions shall be addressed to: 
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Babcock & Wilcox Company 
Attn: Mr. P.O. Rodemyer 
20 South Van Buren Avenue 
P.O. Box 351 
Barberton, Ohio 44203-0351 

with a copy to Mr. Davies of Stone & Webster. 

5.3 Subsuppliers 

Should the Seller propose to purchase from another supplier any of the 
equipment, material, or services specified herein, he shall, upon request, 
identify the subsupplier for the specific equipment, material, or services 
itemited by the Engineers. 

To the extent that they apply, the Seller shall impose on each of the 
subsuppliers the complete requirements of this specification. He shall be 
directly responsible that the subsuppliers are completely aware of all of - 
these requirements, and that they abide thereby. 

5.4 Release for tlaterial Purchase or Fabrication 

Written approval to the Seller to start fabrication of the equipment covered 
by this specification will be provided by the Purchaser. Fabrication is to 
be based on drawings and procedures reviewed and approved by the Engineers 
as required by the specification. 

5.5 Installation, Operating, and Maintenance Instructions 

No later than one month before initial shipment, the Seller shall submit to 
the Engineers’ Project Engineer 12 bound copies of a complete installation, 
operating, and maintenance manual for the equipment furnished, including 
instructions for individual components. All final instructions shall be 
certified by the manufacturer as applicable to the equipment furnished, and 
shall be specifically identified, such as by serial number. The Seller 
shall inscribe the following identification on the cover; the words OPERA- 
TION AND MAINTENANCE MANUAL, the name and location of the equipment, the 
name of the manufacturer, and the contract number. The manual shall include 
the names, addresses, and telephone numbers of other equipment suppliers, 
and of the local representatives. The manual shall have a table of contents 
and be assembled to conform to the table of contents with the tab sheets 
placed before instructions covering the subject. The instructions shall be 
legible and easily read, with large sheets of drawings folded in. The 
manual shall include: wiring and control diagrams with data to explain 
detailed operation and control of each item of equipment; description of 
function of each principal item of equipment; vender’s instruction books for 
relays, meters, switches, transducers, etc., mounted on this panel; 
installation instructions; maintenance instructions; safety precautions, 
diagrams, and illustrations; test procedures; and performance data. 

One additional set of instructions, certified by the manufacturer, shall be 
packed and sent with the equipment to the jobsite. A parts identification 
list shall accompany each set of instructions. This list shall include 
section and/or outline prints or illustrations identifying each numbered 
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part and location in relation to the equipment as a whole. The parts list 
for equipment shall indicate the source of supply and recommended spare 
parts. 

5.6 Data and Drawings 

After the order is placed, the Seller shall submit all drawings in accor- 
dance with the agreed-upon schedule. The drawings submitted shall show the 
following: 

1. 

2. 

3. 

4. 

5. 

All physical outlines, as required, to show the overall size and 
space requirements (including that for dismantling and mainte- 
nance) and the interrelationship of the various components 

Cross sections and details, as required, to satisfy the Engineers 
and Purchaser that all components are in conformance with the 
intent of the specification and are satisfactory from the stand- 
point of design and physical arrangement 

All information required by the Engineers for the design and 
location of all connecting Purchaser-furnished structural or 
electrical items such as steel supports, cables, conduit, etc. 

Weight of the equipment and distribution of the static and other 
loads 

All drawings and documentation listed in Section 2.0 Technical 
Requirements 

As a minimum, the following data and drawings are required: 

1. 

2. 

Panel steel detail drawings 

Panel physical outlines, as required, to show the overall size and 
space requirements and the interrelationship of the various 
components 

3. Instruction books for relays, meters, switches, transducers, etc. 
mounted on this panel 

4. Cross sections and details, as required, to satisfy the Engineers 
and Purchaser that all components are in conformance with the 
intent of the specification and are satisfactory from the stand- 
point of design and physical arrangement 

5. Panel internal wiring diagrams 

6. Bill of Materials 

7. Details of special features 

The Engineers’ job order number and purchase order number shall be shown on 
each drawing. 
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All drawings submitted shall be in the form of one good quality reproducible 
and three good, sharp, black and white, direct contact prints of the Sell- 
er’s original drawing. 

After review by the Engineers, one direct contact print marked APPROVED or 
APPROVED AS REVISED will be returned to the Seller. If marked APPROVED AS 
REVISED, the required changes shall be incorporated by the Seller, clearly 
identified, and be resubmitted to the Engineers. If the Seller elects not 
to incorporate the revisions, he shall inform the Engineers that the sug- 
gested revisions cannot be made without prejudice to the Seller’s responsi- 
bility under warranty. 

Arrangements for production scheduling and procurement of the necessary 
materials shall not be deferred pending approval of drawings. 

The Engineers and Purchaser reserve the right to reproduce any drawing or 
print received from the Seller, as may be required during the design and 
construction of this project and the preparation of a plant manual, despite 
any notice prohibiting the same appearing on the drawing or print. 

5.7 Proposal Requirements 

Deviations from any of the Engineer’s requirements must be clearly defined 
along with the reason(s) for the proposed change(s). 

5.8 Schedule 

The following schedule, or a revision of it, as agreed upon by the Seller 
and the Engineers before the purchase order is placed and included with the 
purchase order, shall be binding upon the Seller. 

Milestone Date 

1. Bid due date * 
2. Award purchase order * 
3. Initial drawing submittal 4 Weeks AR0 
4. Equipment delivery date 14 Weeks AR0 

+c See Commercial Data Accompaning this proposal. 

5.9 Delivery 

Delivery shall be made by enclosed truck. 
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APPENDIX A 

Drawings and Diagrams 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Panel 23 C/R Outline and Steel Details, Dug. No. 15164-ESK-3A 

Equipment list - Panel 23 C/R, Dug. No. 15164-ESK-3AA, Sh 1 to 6 

AC Elem. Diagram - LIMB 23 kV Feeder Prot.- Dug. No. 15164-ESK-5A 

AC Elem. Diagram - LIMB Transf. and 4.16 kV Fdr Prof.- 
Dug. No. 15164-ESK-5B 

DC Elem. Diagram - LIMB 23/4.16 kV Feeder Prot, 
Dug. No. 15164-ESK-6A 

DC Elem. Diagram - Close circuit - OCB B340, Dug. No. 15164-ESK-6B 

DC Elem. Diagram Trip Circuit - OCB B340, Dug. No. 15164-ESK-6C 

Terminal Block Arrangement - Panel 23 C/R, Dug. No. 15164&K-3AC 

Nameplate Schedule - Panel 23 C/R, Sketch 15164!SK-3AB 
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J.O. No. 15164.09 Bid Specification 1.10 
Spec. No. 15164-E-005 1.11 

Specification for 

23 kV POWER CIRCUIT BREAKER 

Limestone Injection Multistage Burner (LIMB) 1.18 
Demonstration PrOjeCt 1.19 
Ohio Edison Company's 1.20 

Edgewater Station 1.21 

fjabcock & Wilcox Company (Owner) 1.23 

1.14 

1.16 

APPROVED 1.26 

Signature Date 1.28 

Preparer 
Lead Engineer 
Project Engr. 

1.30 
1.31 
1.32 

Copyright 1987 
Stone & Webster Engineering Corporation (Engineer) 

Boston, Hassachusetts 
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J.O. No. 15164.09 
Spec. No. 15164-E-005 

Bid Specification 1.10 
1.11 

Specification for 

23 kV PONER CIRCUIT BREAKER 1.16 

Addendum 1 9/l/87 

1.14 

Limestone Injection Multistage Burner (LIMB) 
Demonstration Project 
Ohio Edison Company's 

Edgewater Station 

Babcock & Wilcox Company (owner) 

1.0 SCOPE 

This Addendum No. 1 sunxuarizes all changes to the specification 
I to date. 

2.0 CHANGES , 

1.18 
1.19 
1.20 
1.21 

1.23 

ITEX CHANGES TO SPECIFICATION 

1 Delete: Page 1 of 12 (Specification Details) 
Add: Page 1 of 12 (Specification Details) attached 1 

Preparer 
Lead Engineer 
Project Engr. 

APPROVED 1.26 

Signature Date 1.28 

+Gik&za ;*g 

- .- 1:32 

Copyright 1987 
Stone & Webster Engineering Corporation (Engineer) 

Boston, Massachusetts 
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1.1 Scope 1.11 

This specification details the performance, design and manufacturing 1.12 
requirements for furnishing and delivering a 23 kV power circuit breaker 1.13 
for the LIM6 Demonstration Project being conducted by Babcock and Wilcox 1.14 
at Ohio Edison Company’s Edgewater Station, Unit No. 4. 1.16 

1.2 Definitions 1.17 

Terms used throughout this specification are defined as follows: 1.18 

Seller - The company accepting the overall responsibility for 1.20 
fulfilling the requirements of this specification 

Engineers - Stone & Webster Engineering Corporation (SWEC), a 1.21 
Massachusetts corporation, or its duly authorized 1.22 
agencies restricted to the performance of the 
particular duties entrusted to them by the Purchaser 1.23 

Purchaser - Babcock & Wilcox Company 1.26 
(Owner) 1.27 

Approved - This word, when applied by the Engineers to the 1.33 
Seller’s drawings or documents, means that the 1.34 
drawings or documents are satisfactory in that the 1.36 
Engineers have not observed any statement or feature 
that appears to deviate from the requirements. The 1.38 
Seller shall retain the entire responsibility for 
complete conformance with all of the requirements. 

Approved - These words, when applied by the Engineers 1.41 
as Revised to the Seller’s documents, mean that the docu- 1.42 

ments are approved as defined above, except that the 1.44 
changes shown are necessary to be in conformance with 
the requirements. On the basis that the Seller shall 1.46 
retain the entire responsibility for compliance with 
all of the requirements, the Seller shall either: 1.47 

a. Incorporate the changes into his document and 1.50 
resubmit to the Engineers, or 

b. Inform the Engineers that the changes cannot be 1.51 
made without prejudice to the Seller’s 
responsibility under warranty, and resubmit them 1.52 
with full explanation of the reesons therefor. 

1.3 Furnished by Seller 1.54 

The Seller shall furnish equipment, material and services as follows: 1.55 
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Item 

1 

2 

3 

Quantity Description 1.59 

23 kV circuit breaker in power 2.2 
accordance with the attached 2.3 
specification and documentation 2.4 

Drawings and documentation 2.6 

Installation instructions 2.0 

4 Operation and maintenance 
manual 

1.4 Furnished by Purchaser 

The Purchaser shall furnish: 

1. Handling, unloading and installation 

2. External control wiring. 

2.10 
2.11 

2.15 

2.17 

2.20 

2.21 

2.22 

1.5 Project Type, Location, and Site Conditions 2125 

The equipment specified will be used in an existing 23 kV switchyard for 2.27 
power supply to other electrical loads. This is part of Babcock & 2.29 
Wilcox’s LIMB Demonstration Project at Ohio Edison Company’s Edgewater 
Station, Unit No. 4 located in Lorain, Ohio. Edgewater Station is 2.31 
located on the shore of Lake Erie. 

The site is accessible via truck and rail. Maximum and minimum design 2.33 
ambient temperatures are 95’F and O’F, respectively. 
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2.0 TECHNICAL REQUIREMENTS 
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., .’ 

; ~ J.O. No. 15164.09 
Specification No. 15164-E-005 

SPECIFICATION DETAILS 
(Symetrical Current Rating ANSI C37.06) 

RATING 

Nominal Voltage: 23 kV Rated Current: 1,200A - 

Haximum Voltage: 25.0 kV 

Maximum Symetrical Interrupting Capability 20000 A 

OPERATING MECHANISM 

Pzge 1 of 12 

Control Voltage 125 volts DC, self-contained rectifier required vhen 
control voltage specified is AC. 

Trip Voltage 125 volts DC Heater Voltage 120 volts AC 

BUSHING TYPE CURRENT TRANSFORMERS 
Minimum 

Bushing Location No. Per Bushing Ratio (5 tap) Accuracy Class Application 
l-3-5 -2 1200:5A MR c400 Relaying 
2-4-6 2 1200:5A MR c400 Relaying 

BUSHING LINEAR COUPLERS None 

Bushing locations No. Per Bushings 

EXPECTATIONS AND SPECIAL 'REQUIREMENTS 

None 

Ratio 

STATIONS(S) NO. UNITS 

Edgewater 1 

The following attachments are part of this specification: 
, 

Control schematic 0-CN-ED-116A Sh. 5 Revision C 
Specification for insulating oil OE-LRS-20 Revised 4-85 
Superior Technology Inc., 26 Pole Circuit 

Breaker Test Switch-T-21C99-F Dwg. @T21699-0386-A 



OHIO EDISON COMPANY 
SPECIFICATION FOR 

POYER CIRCUIT BREAKERS 
23 kV THROUCH 138 kV 

Spec. H BT-6 
2-1 SCOPE 

0 Circuit breekers covered by this sprcificAcion shAl1 be chrcc 
pole, outdoor And may be either oil insulAred or SP6 inrulAced and may 
be a dead-crnk or live-cAnk dcriz VAcuum incerrupCcrr l re not 
l ccepceble. Circuit breakerr shAl1 be in accordance with the LAcesr ANS: 
Scrndard C-37 insofAr AI ir conriscenc with this spAcificA;ion. The 
required rAtings appear on pele 1. 

2-2 DIELECTRIC AND LIVE PART CLEARAHCE REQUIREMElnS 

Breakers shAl1 be capable of WithstAnding All dielectric requirements 
i:dicAted by ANSI Standard C-37.06-1979, Trbie 6. 

0 8reakerr shAl1 be designed so chat the following vercicel cleerances 
between bottom of breeker frlmr end unguerdod live part8 l ra mAintAined: 

Nominrl System VoltAge - 138 kV 69 kV 36.5 kV 23 kV 
VcrcicAl Live Part Cleerence 166 in. 126 in. 120 in. 116 in. 

0 Oilless circuit breAkerr concrining one Atmosphere (0 prig) of (As in 
the interrupter chAmbcr shrll be Able co withstAnd A 60 g2 voltrge of 
1.5 P.U. L-C Across the open conc~ccs. 

2-3 BUSHING AND INSULATOR REQLJIREPENTS 

0 Bushing l lcccricA1 ChArACCArisCiCs for oil circuit breakers shrll be 
in AccordAncc with IEEE Std. 2&-198&, TAbte 1. fhele ChArACCAriSCiCS 
Along with the burhing strike requirements Are CAbulAted below. There 
chArAcceristics ShAll l lro rpply co the bushinfs of dead- CAnk OilleSs 
breAker# And fhe insulators of live-tank oillrrr breakers. Bushings sn~;l 
nOC be IApped. 

NorninA Sy1tu VoltAge 136 kV 69 kV 3k.5 kV 23 kV 
Lou frequency (Dry 1 min.) rms 310 kV 760 80 60 
Lou Frequency (Wet 10 sec.) rma 275 kV 160 7s 50 
Impulse Pb UichscAnd 650 kV 350 kV 200 kV 150 kV 
Minimum Creep 92 in. 08 in. 26 in. 17 in. 
Minimum Strike 61 in. 26 in. 13 in. 13 in. 



2-3 BUSHING AND INSUUTOR REQUIREMENTS (Conr’d) 

5 Oil filled bushings shrLL hAve A pOWr factor CcsC trp yhich shs;! be 
suicAbte for power fAceor testing without disconnecting the bushing from 
ChA Line LeAd. IsOLACed ftmgc design is not AcceptAbLe. The power 
fAECOr of chc bushing IhALL be indicAced on chc nameplrce. 

0 Oil circuit brAAkAr bushings mAnufAcCured by General Electric, NcCrav 

Edison or Westinghouse ArA ACcepCAbte. Bulk type bushings Are not 

ACCApCAbLA. 

0 Copper cerminrls Are Co be supplied by the nunufAccurer And ShAli be 
threAded scud type. ThreAdAd studs 1hALL hAve 12 UNP-2A threAdi And sh,ril 
bA of l-l/Z” diuneter through 1600 ampere racing .md ,of 2?'. er-&uges- 
&ij,mAter AhOVA 1600 Ampere&a 

0 
TcrminAL conneceors will be supplied by the purchArer. 

2-4 CONSTRUCTION MID ACCESSORIES 

0 In oil brerkcrs hAving A rated interrupting cApAcicy of 10.000. 
Amperes or morA AL the OpArACing VOltAge specified, the surfacis Of moving 
or scA&ionAry Arcing ConCACts which Are exposed directly co the are IhAll 
bc fAced with WicAbte Arc relisting mAteriAL (Llkonite or l quivALenc). 

0 
138 kV.circuiC breAker¶ rhAL1 mAincAin A minimum Live pArt spacing 

bccucen phASe¶ of 33 inches, 69 kV circui.c breAkers ShAtl mincAin A 
minimum live part SpAcing between phAsAs of 27 inches, 3b.S kV circuit 
brAAkers IhAll mAincAin A minimum live pArc IpAcing betvvcen phAle1 of 18 
inches, And 23 kV circuit breAkerr AhALl mAincAin A minimum Live Parr 
sprcing between phASes of LS inches. 

0 Oil circuit breAkera ShALL be equipped with An oil lcvcl sight gsuge 
On AAch CAnk. 

0 two ground pAds AhALL be provided, mounted on diAgOnAlly opposite 
corners of the breaker. ThAy ShAll be in ACCOrdAnCA with ANSI ScAndArd C- 
57.12.10-1977, pArAgrAph 9.2.8 And C37.12-1981. pArA$rAph 8.1.11. 

0 
One auintenAnce closing type OpcrAcing device or hAndLe shill be 

supplied vich l ACh circuit brelkcr. 

0 
For purposes of inSpeCtiOn And AdjuSEment, meAn, IhALL be provided co 

permit 10~~1 OperAcion of the circuit breAkAr. fhe IBechAnism And 
nuintenrncc operAring mean*, for ALL circuit breaker Cypes, ShAll be so 
designed ChAc A person cAn slouly operAce the ConCAcel so ChAC the breaker 
May be Adjusted when it is nor in service. 

0 Each circuit breaker IhAll be supplied vich A rafecy device ChAt will 
provide A positive means of locking the OperACing mechenism CO prevent any 
movAmAnc of the conucta during inspection And mAinCenAnee. 



2-L CONSTBtiCTION AND ACCESSORIES (Conc’d) 

0 provision IhAil be mAde for the USC of s Cincinnati Clock And 
Instrument Co. Circuit Breaker OperACiOn Anrlyrer co meAsure the breaker 
crrvel-time chSrAcCeriSeic8. Three CAnk breakers shAlL hAVe provision for 
connection CO the moving conCAcC Lift rod or cross heAd on l ACh pole. 
Single LAnk breAkAt shrll hAve PrOViSiOn for direct connection to the 
moving ConLSCL lift rod or Cross heAd On AL IeAst one of the three poles. 
Any Alcernrcive connection must be SpecificAlLy Approved by Ohio Edison 
co. 

0 
One set of rpAciAL or unique toolr required for mAintenAnce of l Ach 

b’rcqker ShAl1 be supplied for l eCh SUbScAtiOn Shown on pege 1 for which 
breAkerr Are Supplied. 

’ I BreAker-J ahAll be provided with A removAble plAce in the bottom of 
the mechAnism housing for conduit entrAnceS (to be drilled by purchAser). 
This plate #hALI hAve An Are1 of no LeSS LhAn l&L squAre incher. 

0 
Sf6 Circuit breAker8 rAted 138 kV ShAll be equipped with A 

CemperAture compenrrted Sf6 pressure switch menufeCCured by Che Solon 
Comprny monitoring l Ach CAnk or interrupter ChAmber. All pressure 
Swicches ShAlL hAve An iSoLACiOn VAlve And A vent VAlVe in the supply line 
from the interrupter in order CO perks testing of,thr pressure witch set 
poinrr without removing gAs from the interrupter. Ihr pressure switch 
shAL1 hAve three Set pointS each heving l LecCricALLy seperace norally 
open contaCC outputs. The fUnC.CiOn of l Aeh SeL point ShALL be: 1) Low 
pressure AlArm, 2) Low pressUre CO iniCiAte breAkAr trip And reclose 
block, 3) Loss of Dielectric A~A~IS. 

Oillers brerkers rAeed 69 kV And below ShAll hrve one pressure Svicch ui:h 
two set point, AACh hAving eleCtriCALLy SepArAre nOrMLLy open COnLAtt 
ourpucs. The function of l ACh Set point 1hAll be for: 1) Low pressure 
AlArm, 2) Low pressure to inicirce breaker trip And reelore block. 

The pressure svicch set poincr 1hAll be indicrced on the AppropriAcc 
driving8 included in the inrcruccion book And specified on A nAmepirce 
ACCAchid CO the breAkAr COnCrOl CAbineC. 

0 L)rAAkers IhAll be equipped with An externally virible breaker 
pos,~cion indicAtor. 

0 .PLoor mounted breAkerr with rAiLS lhAl1 be Supplied with Steel hold 
down clipr for Anchor bolts. Drilled holer in the frame bAre for Anchor 
bolts are preferred for frame mounted breakers. 

0 
Oil circuit breekers shell be provided with valves for drrinrge And 

for filter press connections. A globe type drAin VAlVe SuitAbly lOCALAd 
for complere drAinAge ShAll be provided And aounced so there is no scrcic 
heed of oil AgAinsr the vALve stem with SuicAbLe provision for filter 
press connecrion And complAee virh pipe plug. The Site of the drrin v~lvc 
ShALL be 1 inch SPS for frAme mounted breAker1 And 2 inches SPS for floor 
mounted breAkers. 



2-4 CONSTRUCTION AND ACCESSORIES (Conr'd) 

' Oil circuit brcrkers shall incorporrrc a" Ohio Brass H700 eemplin& 
device, Or Owner l pproved equal, on :nc dischrrge side of the drrln 
valve. 

0 
SPS rigid steel conduit (zinc coeced), l leccricrl metrllic tubing 

(zinc coated). Or rigid l luminum conduit shall be used for all wiring chat 
is l xcernel co the circuit breaker Lank. The conduit end fittings shell 
be in eccordmce with the leterr ANSI Standards C80.1-1983, 1X0.3-1983. 
and 1X0.5-1983. Neither plareic conduit and fittints nor exposed cable 
WC l ccepceble. 

0 
All circuit breakers shell operate et full incerruptin~ capability to 

l temperacure of -3O’C. 

cl-18 All exterior hourinn doors shell latch closed in l uertherrighc 
position. Hinged doors l re preferred uich lecches to hold in l fixed open 
poricion. 
1aoo. 

The exterior hourin doors should be cepeble of opening 

2-5 OPERATING MECHANISH 

0 
The mechanism shall be wchnicelly and electrically or 

hydreulically/pneumecicelly end electrically trip free with unrestrained 
opening under rll conditions. The mechanism and rhe breaker shell meet 
the Required Closing-Latching-Carrying-Incerrupcinl Capabilities LI 
specified in ANSI Standard C37.0&-i979 petegraph 5.10.2.&. 

0 
The mechanism shell be capable of the above opererion for l range of 

control volce8es es specified in Table 10 OE ANSI Scendrrd C37.06-1979. 

c 
Breakers covered by this specificrcion shell be capable of an 

ins:rncrneour reclore operation of no less than 17 cycles. If a timer is 
provided co adjust the reclorc time it shall be adjustable over l range 
such chat the raelore operation mey be varied from 17 co 20 cycles. 

0 
The mechenirm shell be equipped with en l xcernelly mounted, manual 

pull-co-trip lever which cripa the brerker end prevenrr recloring by means 
of ! Lockout contact in the close circuit. For dericnr using a 
purh-co-trip lever, l procecrivc cover/shield rhell be provided co prcven: 
inrdverrrnt operation. l4eckanicelly trip free mcchanirmr shell be 
equipped with l leech checkin& witch. 

0 The brceket shall be provided with an operecionr counter chrr will 
register l full acep l ech time the breaker ie triooed, virh no die1 
movement when the breaker is closed. 
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z-5 OPCBATINC lWHAN:SH (Conc’d) 

Y 

The circuit breaker controt scheme shell be in rccordence vlch ANSI 
Standard C37.11-1979, scheme 3 in ileure 5, scheme L rn figure 6, scheme 2 
in figure 7 or scheme 3 in figure 8 as rpp:icrblc except AS modified by 
Ohio Edison drruin( O-CN-ED-116A which has been rcrrched to this 
specification. 

’ The “Y” coil in the “X-Y” l nci-pump control scheme sheL1 be raced for 
continuous operation. 

’ Duel trip coils Are required On all 138 kV breekers. Each coil she:1 
be provided with A control circuit and protective device l lectriceily 
independenC from the other AS indicated on the rttrched drewins O-CN- 
ED-116A. 

’ Any breeker ucilirin~ e hydraulic or pneumatic operrcing mechanism 
co both open and chore the breaker shell be equipped vich A minimum of one 
pressure switch ulrh two l djurcrblc and l lecrricelly separate output 
CO~CACCS for the purpose of alarmin& end tripping for loo operecin6 
pressure. The pressure switch set points should be indiceced on the 
mechanism “JIttphCe. 

‘, All breakers chat ucitire l hydreulic or pneumrcic mechanism shell 
incorporate A means CO block closing in the event of low mechenism 
pressure. 

r Breakers shell be equipped with A rotary type auxiliary switch char 
will provide A minimum of 5 unused “a” conceccs end 5 unused “b” CO~CACLS. 
The auxiliary switches end mechanism control connections co external 
circuits she!1 be wired LO Merachon Series 1SOO STRC scud type rerminrl 
blocks. 

0 Uhcn motors are used to restore scored energy, rn undervoltage relay 
shall be provided on the motor circuit for alarm. ihe undcrvol~agt retry 
shall be provided with rn “A” conc~cc capable of mAking and carrying 
c~rren:s of 30 amperes momencrrily end carrying 6 amperes continuously. 

0 Hechenism heeterr shall be provided suitable for operation l c the 
voltage indicrted on page 1. 

0 
The minimum number of stored close-open operrcions which :he breaker 

shell be capable of providina is 6. 

0 All control circuicr shell be prorecrrd by thermal-magnetic breakers 
with A mechenicel anti-shock feature unless manufrccurer Cakes written 
exception. The continuous current rrcinc of the protective breaker for 
the trip circuit shell be becvecn 150 end 2002 of the required trip 
circuit current. 
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z-6 CURRENT TUNSFORMRS 

0 Current trJn$formtr$ supplied with Circuit breakers IhAll be i? 
,ccordJ”ce with ANSI/IEEE St‘nd‘rd 07.13-1978 And rhe Draft (ANSI 
C57.~~~-1981) p670/0&, 9/16/80-Rcquiremtncs for Currene TrAnSfOrmtrs for 
USA with A.C. High-Vot~A&c Circuit BreAkerr. The current trrnsformcr’s 
q’.LA”~l~y, rrcios And AC~I.I~ACY ctrss r4rizq.s Are indicrttd on p4*t 1 of 
this spccific4Cion. A SrpArAce ItAd shall be brought 0°C from l ACh CT crp 
co A ainglc cerminel block for l ech CT in the mechanism housing or CT tank 
rtrminel box. This rerminel block IhAll be’s HAreckon Series 1500 STRC 
scud cypt or Owner ApprOVtd AqUAl. 

0 In Chose brerker designs ChAt CAnnot l ccowode~e bushin type CT’s, 
~ht breaker nunufJcrurer ahAl supply free AcAndinc CT’s and CT SCrndr 
with fhe breaker. 

0 Approved Free StAnding Current Tranrformrs 138 kV end Below - Fret 
Standing Currenr ~rA”sfOrmtrS 138 kV end below menufrcturtd by Trench 
Electric, ELec~roeugncEic Industries (Division of Square D), Central 
Llecrric And Ues~inghoure Art ACCeptAbLe. EuropeAn menuf4cturers of fret 
SCAnding CT’s Are not ACCep~Ablt. 

0 
CT tank trrminAts shrll be in l ccordence with pereSrrph 3-4. Lath 

free StAnding CT 1hAlt be equipped with A power factor test CAP And hAvc 
provisions for mountin e bushiq potential device. 

2-7 CURRENT TRANSFOFHER WITCHES 

Circuit brtekcr control CAbinets ahAl conCAin one Superior 
Technology. Inc. 8wicchboArd test switch CAC. No. T-21699-F. The witch 
shAlL be 26 pole, front connected, uith contact arrangement from left co 
right AS viewed from the front of the block, to be 16-19-19-2-16-19-19- 
2-16-2-16-2-16-2-16-2-16-2-16-2-2-16-2-16-2-16. Note ChAt the l~sc sir 
poles on cht switch brat Are reversed (reftrtnce AttAChtd drrwing number 
T-21699-0386-A). The switch IhAll be complete with met.1 cover CAL. No. 
80&l-2. ~11 wiring conneccionr to test switch will be made by Ohio Edison 
co. 

2-E gmR CoUPtLRS 

0 Yhen indicAted on p.gA 1 of this speeificAtion, the circuit breaker 
ah411 be supplied with LineAt couplers. tieee IX’s IhAll be designed to 
provide An open circuit, secondAry induced voltAce of S volts per 1000 
4mperer prisury current. The impedAnce of each LineAr coupler rhAl1 net 
exceed 8 ohm. 

0 
The reeondary leedr from the lineer caupl8rs (LC) to their CerminAl 

block in the mechAnism housing shAll be cquivAlenr to No. 12 copper. The 
leAdI from SeCh lineer coupler shAl1 be twisted together A minimum of 2 or 
3 cviscs per foot. Shorting or grounding fecilicier for Lhe LC’s ShJll 
not be provided. The LC’s ahAl be connected to A Marathon Series lSO0 
STRC scud type ctrminal block with A nameplate to reAd “LineAt Coupler - 
Do Nor Short or Ground - Set Inetrucrion 8ook” in place of A cerminA1 
block cover. 



0 The liner? coupler nrmcptrCcs shell list the shop order number, 
specificrcion number end rrsiscrncc end rerc:rnce alues, end be moun:cd 
&jrcrnC co the LC terminal block. 

2-9 INTERNAL CON?ROL UIRINC 

All incernel l uriliery wiring shell be type SIS end shall be No. IL 
AUC copper or larger with compression type terminals. All internal 
control wire connections shell ucilire compression type, Burndy,"YAV" 
ring-tongue terminal conneccote or Owner. l pproved equal. Tcrmlnal 
connectors shell be inscrlled using l recchee type crimping cool. Burndy 

“MI-S” or Approved equal. Push-on Cype connectors are not acceptable. 

2-10 TERMINAL BLOCKS 

All terminal blocks requiring user’s connection shell be Herrchon 
Series 1SOOSTBC scud type or Ohio Edison rpprovcd equal. The menufrccurcr 
end cacrlog no. of the terminal blocks shell be shown on the l ppropriece 
wiring diagram. 

2-11 PAINT 

c Color - The tmk shalt be prime-peinced, end finish painted with ANS: 
#L9, Horizon tray. All components shall be painccd with the type and 
manufacturer of primer end finish coecings specified below. 

0 
Print Manufacturer end Type - The peines utilised for this breaker 

rhell be Subox Standard Series rust inhibitive primer end finish coatings 
containinS teed-suboxide pigments, or as an l lcernacive, Subox Pcrmnincx 
rust inhibitive primer end finish coatings conraining ieed-free elia:ine 
l erth pigments as follows: 

Primer - Subox ill fD Red Primer (Preferred) 
- Bubox Permnox 753 Red Primer (Alcernrre) 

finish Coet - Subox #lO PD Horizon Grey (Preferred) 
- Subox Pennanox 17138 Horizon Grey (Alcermce) 

0 Application - Surfecee co be painted shell be rhotblrsced or 
rdequecely cleenrd to remove l ll mill rule, dirt, oil, end ‘ruse. Each 
eoar of paint shell be l pplied to yield e dry film ehicknrss of 1.5 - 
2.5 mile for both the primer end the finish coat, such that the Cocel 
paint thickness shell be 3.0 - S.0 mile dry film chicknees. 
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2-12 D;ELECfRIC fLUIDS 

0 All necessary dielectric fluids required for placing circcic breakers 
in service shell be supplied by the manufacturer. 

a 
Insulating oil supplied (AS rn integral pert or seperrrely) for the 

l qutpmenc covered by this specification shell be in l ccordence with Ohio 
Edison Specification OE-LAS-20, Revised LlBS. “Insulating Oil”. 

0 
Any SF6 supplied. either with ehe brerker or in seprrrce borcles. 

shall meet the requirements of ASTM scendard D2472-81. 

2-13 SHIPPING REQUIREMENTS 

D 

The manufaceurer shell notify the Purchaser’s Agent of the breaker 
ship date. The Agent shall be notified of the ship dere l minimum of 48 
hours before the breaker is releesed from the manufacturer’s factory. 

0 
All circuit breakers shell contain desiccant during shipment unless 

the breaker is shipped filled with dielectric fluid. In l ddicion, any oil 
breaker shipped with desiccant shell hrve en external sign indicating the 
presence of desiccenc and giving instructions co remove et1 desiccant 
before filling the breaker with oil. . 

0 Any circuit breaker shipped filled with l dielectric fluid shell have 
an external sign stating the type of dielectric fluid in the breaker. 

2-14 - TESiS 

0 Design Tests - Tests shall be conducted on each design of circait 
breaker and on each significant design change in accordance vich ANSI 
C37.09-1979. Test Procedure for AC High-Voltage Circuit Breakers Ra:ed on 
a Symmetrical Current Besis. 

0 Production Tests - All l pplicable production cescs included in ANSI 
C37.09-1979 shall be made on eech circuit breaker. 

’ Test Reports - Sir (6) copies of l report of the Production Tests are 
to be supplied. This report should concrin sufficient deca to prove 
compliance with this specificetion. In addition, the cesc report shell 
include Timing Test results according co ANSI C37.09-5.12 end the Bushing 
Power feccorr l ccording co ANSI 76.1-7.4.1. 
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2-15 PRCLIIIINMY DATA AND 3RAUINCS 

The aanufrcturer shell furnish for approvei. three (3) princr 
and one (1) full sired mylar of the fol!ouing drcr end drawings su~crble 
for construction purposes to the Owner. 

l ) Outline drawing of circuit breaker showing: 

1) 
2) 
3) 
&I 

S) 
6) 

7) 
8) 
9) 

10) 

II) 
12) 

13) 

14) 

15) 
16) 

Base deceit illuscrrcing bearing Areas. 
Overrll vidch, length. height end Cebulerion of weights. 
Shipping width. Iengch. height end ueighc. 
Cencer lines of grrvicy in l ech direction of complecc unit. Oil 
circuit breekers shell show cencer lines of gravity with and 
uichouc oil. 
Height required co remove burhings. 
tndicrcion of conduit materiel rypa in accordance with Peragreph 
L-i6. 
tndicrcion chat eke breaker color is ANSI #A9 Horizon Cray. 
Racing of Breakers. 
Locecion of conduit entrance piece in the mechanism houring in 
rccordance with Paragraph (r-10. 
Locrcion and type of drain velve and sampling device in 
accordance with paragraphs b-14 and &-IS. 
tndicrcion chec A rank Lifter is supplied (Where rpplicable). 
Indicrrion ehec the breaker hes provisions for che,conneccion of 
A Cincinneri Clock And hrcrumenc Comprny Circuit 8reaker 
Operation Ane!yrer in l ccordmce with Perrgrrph O-8. 
Indication chec ground peds l re provided in rccordence with 
Paragraph k-k. 
Indicecion of future equipment such AS BPD’s show with dotted 
lines. 
Value of breaker uplift forces. 
Complete free standing CT outline for chose designs requiring 
free standing CT’s. 

b) OucLine drawing of bushings showing: 

1) Gnufrccurer of bushing. 
2) Decailr of breaker terminals in accordance oich Paregraph 3-k. 
3) Indicecion of strike distance end creep in l ccordmce vi-5 

Paregraph 3-1. 
6) Indication chat bushing color is ANSI #70 Light Grey. 
5) Locarion end detail of power factor cesc Cap in l ccordencc vich 

Peregreph 3-2 if oil bushings are used. 
6) All bushing dimensional dece. 

Cl Schematic end detail wiring diegremr for control end l ccessories 
shoving: 

1) Tebulrcion of closing and tripping currenu. 
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2) Indication of the rrcing end type of protective breakers used in 
the control circuice end heater end motor circuits in rccordrnce 
vich Peregreph S-15. 

3) Indicecion of crtrlog numbers end menufeccurer of rli :crmineL 
blocks in l ccordence uich Peregreph 10-O. 

L) Indicecion chec the "Y" coil in the “X:Y” enci-pump control 
scheme shell be raced for concinuour operation. 

5) Indication of l xece location and connections of CT's, CT 
cerminel blocks, LC'r end BPO'r 

6) Uaccqe of spa. heater, 

d) Applicable current crensformer epplicecion data in l ccordence with 
ANSI Scanderd CS7.13-1978 rhowins: 

1) Connection diegrams where rppliceble 
2) Recio correction feccor curves 
3) Excicrcion curvee 
b) Ratios l veilebte 

Cl Lineer coupler dere (‘hen LC’r arc required on PAI@ 1) 

2-16 FINAL ORAUINCS 

The following shall be supplied for each circuit breaker: 

l ) Six (6) instruction books which include l Lircing of recotmncnded 
sperc Peres co be mainceined es spares by the purchrqer. 

b) Six (6) sets of drawings CO l dequetely fecilitrte any necessary field 
l srembly. 

C) Six (6) copies of test detr. 
d) Six (6) copies of l erembly drevinga end typical crevcl recorder 

. char: with cesc poincr for this breaker including recondrry ercing 
COi-lCaC: ceec points. 

l ) Sii (61 copier of lincer coupler instruction books, wiring diagrams. 
nemeplace drawings, and cherrccerireics. This data shall be complccc 
with imprdancr tree velucr of roircencc end re~ccance. Actual cesc 
deca on Linear couplers OUSE be in the hands of the purcheser before 
the bteeker ir shipped. 

f) Six (6) copies of cercifird cesc reports on l ll metering CT's with 
curve, shoving Retie Correction Paceor versue Phase Angle. 

All documencrcion to be in English. 

’ In addition. l copy of each drawing shell be furnished on 3S mn 
standard l percure cards hevin# e film quelicy chet complies with 
milicrry specificetion ML-M-986SD (2) decrd September 20, 1982. 
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The equipment shall be subject to inspection by the Purchaser 
or Designated Representative during manufacture. The manufacturer 
shall give advance notice of any inspection points requested by 
the Purchaser. 
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~tX3mTIPLAU CAIALDO =I 10.1 -6 p-1 
r 

Ipoclrlcrtlrn no. OK-US-20 
p4e I rl 1 

t?tCl?ICATIO~ ?01 :YSULAtllC OIL 

This epclfIcetIon covers lnrdeCi4 oil purchered rich or l e pert of new 
equipment es uell l e oI1 puccheeod ee?errcely In drum or cenk cera for yea 
in 411 powr crenefotrre, dlrcrlbuch Creneforwre. 011 circuit breekers, 
voltwe reJ~lrcorr, oil clrcult recloeerr. end oil ruitche~. 

IfLCW UOUI~~ 

IL ~hr unufecturer of l quIPant who furnlrher lnruleccn( 011 l e l component of 
l n l q~lpwnt order ehall be rrsponrlblr for lnsuria( that the of] #uppIled 
ie from uptheaic crudee l nd ws refined through l proceea Jenerrlly 
l ceepced la the utlllty lndurcry. ne oil oh11 conlria leer rh6n 
1 ppn of ?ol@lorlneced Jlphenylr (?CJs). 

lull OIL TCST JcPUlRJMKTS 

Iaeulrclo( 011 mueC confore CO l ll of the rrqulrernce of Anricea Joeiecy 
for Tencin( end Necrrlelr Scenderd SpecIflcecIon for Uneral Ineulacily 0~1 
wed in Uwtrlcal ApparaCuC. *sbl D-3487 leteec rrvleios, excopc ie 
modified by these rpecIficetIoor. 

Type I IUnerrl Oil l hell be ueed for eubrcetlon crrnrforrrs end l ll oIf 
clrculc breakers. 

14 Type II r(ioorel 011 l hell be ueed for dIecrIbrrIon rranaforurr, voltege 
re~lerore, oil clrculc recloeera end 011 rvitcher. 

nsr JnOlT5 

TM unufecturer eke11 provide three (3) certified copier of 011 feet 
report for oil clreulC brerkere. tirh l voltage rating of 136 tV or above 
wd pow crwrforrrr 1er:er then 10,DDO HA, with l volt41 ret14 of 
13J kV or above. Ibe teet rrportr ehell be oenc Co the Ceaerel Equipment 
rppllcrtloo LaJlaeer. Ohio Cdlroa bw-my, 76 South kin Street. Akron, Ohlo 
443OJ, prior co l bl~nt. 

Opoa rmqwrt. three (3) certified copier of 011 teec report8 mupplled for 
qulprot card below 13J tV #hell be rent LO the followln~: 

I) haerr Cqulprnc Appllcrtion Engineer for l ubrtrcl~n l quipmnr. 

2) tinerr OlecrIburlon fnglneer for dlstrlhurlon l qulprnt. 

&typed for levirlon 2 

&UJ5/019 
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Nrnufrccurer 
Quotation No. 
Item No. 

3.0 SUtOURY OF DATA 
Power Circuit Breaker, 

The manufoccuror shall comploco end return this ~unsnory with his proposal. 

3-l. VOLTACE CHARACTER: STICS 

- Nominal oy~tom volre#o (kV) 

- Rotod maximum volto&o (kV) 

- Rued voLcogo tango factor K 

- Low froquoncy cost volcr~o (kV me) 

- Roted OIL (kV Greet) 

- Voltqo vithacond chorectoriotico for oillooo brookerr: 

60 Hrrcr: 

1) L-C with 0 pail inoulocins modio, brookor closed (LV) 

2) Across concocts, 0 psi8 inrulotin( madia, brookor open (kV) 

3) Across concaets, normaL p~eoruro, brcoker opon (kV) 

full uavo: 

1) L-C with 0 poig insulating media, brroker closed (kV) 

2) Across concocts, 0 poig insulrcing modio, breaker open (kV) 

3> Acrosr contocto, notmel pressure, broeker open (LV) 

- Maximum copeciror svicehing copobiliry in l mporos 

- Io brooker cored II l general or definite purpose breeker 

3-2. RESISTOR VALUES 

- Ohmic value of ore ohunting resistor per phooo 

- Ohmic velue of pre-inoerrion reoirtor per phere 

- Aro resirrorr oil filled 

- Typo of rosiscor moterio (carbon, stool, etc.) 



P.(e 2 

3-3. CURRENT CHARACTER1 ST1 CS 

- Rscod concinuouo current sc 60 cycles (Amp~rmn) 

- List msximum #ymnocricsl 
l voilsble (M rms) 

inter. copobilitirs for each racing 

Msnufrctuter 
Quorscion No. 
Item No. 

- If aoximm rymocricsl incor. copobilicies csn bo uprotod, shov 
rorin) (kA) and indicoto how it csn bo l ccompliohed (copecicor, 
psrc roplacomenc, etc.) 

- List tbo respective cloring snd lrcching copobility for each 
racing l voiloble (JLA) 

INSULATION CHAIUCTERISTICS 

- Excemel creeps/e dirtonce scross live tank bresker (in.) 

- Hinimm l xretnol creeps&e discsnco co ground (in.) 

- Extrtid strike dietsnco phsre to Rround (in.) 

- Minimum intornol strike discsnce to ground (in.) 

- Minimua live port cleoronce co beso line (in.) 

- Burhing impulro uichotond l-112 x 60 full wsve (kV Crest) 

- Contor to cenrer phsse opscing (in.) 

- Phsse to phooe live psre spacing (in.) 



Page I 

Ii I 

Manufacturer 
puocst ion No. 
Item No. 

3-A. INSULATION CNARACTLRISTICS (Conr ‘d) 

- LenSth of brosk at moin Contsecs (coca1 inches por brosk) 

- Numbor of breaks per phase 

3-5. EMERGENCY OVLRWAD CAPABILITY 

- 2 MR/S IfI (Amps) 

- NIX. not spot (OC) 

3-6. BREAKER OPERATING TIME IOR UTED CONTROL VOLTAGE 6 PRESSURE 

- Oponing rime from l nrrSisotion of trip coil to priasry contact 
parring (cycles) 

- Maximum interruptinS time (c7cloo) 

- Additional Cim0 for intorrupcion of reSiICOr current (cycles) 

- Closing time (cycles) 

- Raced reclorirq time (cycles) 

- Range of sdjuscmont of reclosinS rime (cycles) 

- Dead time from interruption to re-•sesblishmenr of see. arcing 
contsccs (cycles) 

- Raced permissible tripping dolsy Y = Sec. 

- Maximum time betvoen first and lest phase to close, (010. 
deglm. see) 

- Cusrsntood number of opor. SC full inter. raring bocvoen 
msincensnco inspections 

- Expected number of no load/load current operocions between 
msintonsnco inspection0 

- Type of rols7 used for 79 X riwr 

3-l. PHYSICAL CUUCTERISTICS 

- Single of rhroe tank 

- Net weight of compleco circuit breaker (lbs.1’ 

- Number of gallons of oil (where applicable) 



nrnufrccurrr 
QuoCrCion No. 
Item No. 

3-7. PHYSICAL CHARACTCRiSTICS (COnC’d) 

- Floor spsce (Irngch X width) 

- Uerking space (length X width) 

- Height co top of burhing (in.) 

- Shipping Urighc (tbs.) 

- Srfr cantilever loeding on bushing, inscelled (lbs.) 

- Type of mounting (frame or floor) 

- Ueight of insulating medium (lbs.1 

- Contact Meteriel 

- Live rank or dead tenk design 

- Are there internal oil filled crpecicors (Yes or No) 

36. POWER SUPPLY RgQUIR!?MNTS 

- tlaximum AC l mperrgc required 

- Maximum DC l mperage required 

3-9. CAS SYSTEM CHARACTERISTICS (mere applicable) 

- Normal value of Inter. Pressure at 75 F (prig) 

- Rkgc of pressure within which circuit breaker will operate 
sacisfecrorily (prig) 

- Tote1 wectage of heaters if used 

- Recotmmded meximum allowable moisture content of gas 

- List any incemel materials which may absorb moisture: 

- Total weight SF-6 gas (lbs) 

- Maximum leakage SF-6 gas, lb per yr. 



trge 5 Manufrcturrr 
Quotation No. 
Item No. 

3-10. OPERATING HLCHANISM 

- Type end model number _ 

- Volcrge rrcing 

- Closing current at rsced voltrge (Amps) 

- Tripping current et reced voltage (Amps) 

- Pressure renge (hydreulic or pneumatic operetorr) 

- Number of rcorrd C-O operations 

- Time required to recharge stored energy device 

3-11. TWPLRATURE 

- Rated cempereture rise of circuit breekrr 

- kximum ambient temperrture on uhich.rise ir besed 

3-12. INSTR’DENT TRANSFORHRS 

- CJ~ 138 kV circuit breaker l cconmodece S sets of high accuracy 
devices N.A. 

High Accuracy Device = 
2OOO:SA MR Relay CT with COO0 Accuracy ( 1200:s or 
Linear Coupler with g ohm impedance or 
.3B2 Meter Accuracy 2DDO:sA CT 

- khnufeccurer of free scending CT 

- Insulating medium of free standing CT 

- BIL of free standing CT 

- Continuous current racing of free scending CT 

- Reced tempereture rise of free stending CT 

- Can free standing CT be provided with l p.f. test up 

- Cen BPD be connected co the p.f. test cep co produce an output 
volcege of 115 volts 



?bge 6 

3-13. gUSHIHCS 

- Manufacturer/Type Designation 

- Insulrcing medium 

- Current racing (amps) 

Manufrcturer 
Quotation No. 
Item No. C 

3-l&* MAXIMUN SOUND LRVRL AT 3 FT. DURING OPtRATION (Dg) 

3-15. AR.? METRIC TOOLS REQUIRED POR INSTALLATION AND MAINTLNAMCL 

3-16. EARLIEST DATE THAT PRELIMINARY DATA CAN CL SENT 

3-17. LMLIEST CIRCUIT 8REAKER DRLIVERY POSSICLR (WEEKS) 

3-18. DESCRIPTION OF POLICY AND COSTS RLLATINC TD ME SRRVICES OF A 
9UALIFILD FIELD SERVICE ENGINEER 

3-19. State chat the wnufacturer's proposel, es submi:ced, complies 
with the Purchaser’s Specification and with the latest IREE or 
ANSI Standards insofar as is consistent with chase 
spccificacionr. 

A) Yirhouc exception 

6) Uith exception 

(Lirt exceptions - printed terms and eondicions shall not be 
considered as exceptions unlerr specifically noted) 

Signature of Bidder Dart? 

EAb86/003/1 



1.6 

1.11 

1.12 

1.13 
1.14 
1.15 

1.16 
1.17 
1.18 

4.1 Quality Assurance Program Requirements 

4.1.1 QA Program 

The Seller shall have in effect at all times a quality assurance 
(QA) Program which clearly establishes the authority and responsibility 
of those responsible for the QA Program. Persons performing quality 
functions shall have sufficient and well-defined responsibility and 
authority to enforce quality requirements, to identify, initiate, 
recommend, and provide solutions to quality problems, and to verify the 
effectiveness of the solutions. No submittal of this QA Program is 
required. 

4.1.2 Seller’s Responsibility for Suppliers 

The Seller shall identify, in purchase documents to his suppliers, all 
applicable quality and QA requirements imposed by the Engineers’ 
specification on the Seller and shall ensure compliance thereto. 

1.20 

1.21 
1.22 

4.2 Tests 

The circuit breakers, relays, and instrument transformers shall be 
tested in accordance with ANSI C37.50, ANSI C37.90, and NEMA SE-S. 

1.26 

l-.27 
1.28 

Written records shall be kept for each test showing date, equipment 
tested, test method and test results. Test records and certificates of 
final inspection or approval shall be submitted to the Purchaser for 
each test within 10 working days after test completion. 

1.30 
1.31 
1.32 

The Seller shall be responsible for compliance with his standard 
in-production test procedures. 

1.33 

4.3 Documentation 1.35 

4.3.1 Record System 1.36 

A records system shall be established and maintained that provides for 
the identification and correlation of test and inspection records and 
certificates. 

1.37 
1.38 

4.3.2 Final Inspection and Check of Records 1.41 

The Seller shall be responsible for inspecting the item(s) and checking 
the applicable records, prior to shipment, to verify that all 
specification requirements have been complied with. Two complete sets 
of all documents required to comply with this specification shall be 
submitted to the Purchaser. Acceptance of the completed sets of records 
does not relieve the Seller of responsibility for compliance with 
specification requirements. 

1.42 
1.43 
1.45 

1.46 

1.47 
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4.4 warranty 1.49 

The Seller shall warrant for a period of 12 months from the in-service 1.50 
date or 16 months from the shipment date (whichever occurs first) all 1.52 
equipment supplied is free from defects in design, material, and 
workmanship. The Seller shall also warrant the equipment supplied is 1.53 
suitable for the intended installation and operation as described in 1.54 
this Specification. 

In the event that the equipment fails to achieve the warranted 1.55 
performance, then, to the extent that the deficiency or failure to 1.57 
achieve the warranted performance is attributable to equipment supplied 
by the Seller, the Seller shall make such adjustments or modifications 1.58 
to enable the equipment to achieve the warranted performance. The cost 2.1 
of these adjustments or modifications shall be to the Seller’s account. 
After such adjustments or modifications, should the equipment fail to 2.2 
achieve warranted performance, an equitable settlement shall be made, 2.3 
which may without limitation include an adjustment of purchase order 
price. 

4.5 Field Tests 2.5 

The Purchaser may conduct field tests at his own expense to verify 2-6 
performance guarantees under the actual working condition. Where the 2.6 
tests reveal deficiencies in the equipment or deviations from the 
guaranteed performance, the Seller shall be completely responsible for 2.9 
any modifications, repairs, and/or adjustments required to meet the 
equipment performance guarantees. 2.10 

Should additional field testing be required to verify performance 2.11 
guarantees, the cost for the field representative and required materials 2.12 
shall be at the Seller’s expense. 

k-1516409-9f 05/14/67 166 
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1.0 

Packaging shall be adequate to prevent contamination, mechanical damage, 1.11 
or deterioration of the item supplied. These requirements are 1.12 
applxable immediately after manufacture. 

The Seller shall identify desiccants and inhibitors used and the 1.13 
required replacement frequency. 

Expendable materials, such as tapes, barriers, plugs, desiccants, 1.14 
desiccant bags, inhibitors, etc., in contact with austenitic stainless 1.15 
steel or nickel alloys shall not contribute to corrosion during the 
storage period, by, for example, water or condensate leaching 1.16 
deleterious chemicals contained in the expendable materials. 
Objectionable chemicals contain lead, mercury, chlorides, fluorides, 1.17 
sulfur , and zinc. 

Items shall be inspected for cleanliness immediately before packaging. 1.18 
All openings into items shall be sealed or plugged. Weld-end 1.20 
preparations shall be protected against corrosion and physical damage. 
Entrapped water shall be removed. 1.21 

The outermost covering shall be clearly marked with the complete vendor 1.22 
identification which shall include weight. 

The equipment shall be packaged for indoor storage. 1.23 

The weight lifting points, indicated on the crate, skid, or package, 1.24 
shall be utilised for all handling procedures. 

k-15X409-9g 05/14/07 166 



1.6 

6.1 Deviations and Nonconformances 

No deviation or nonconformance from this specification or applicable 
federal, state, or local codes and standards invoked by this 
specification shall be accepted until approved by the Engineers. 
Deviations are considered departures from any requirement of this 
specification. Uncorrectable nonconformances are considered to be 
conditions which cannot be corrected within the specification 
requirements by rework or replacement. 

1.11 

1.12 
1.13 

1.14 
1.15 

1.16 

The Seller shall promptly document and notify the Engineers of all 
deviations and nonconformances from the specification (such as 
deviations from applicable codes and/or drawings). Further 
manufacturing after detection of any deviation or nonconformance prior 
to the Engineers' approval shall be at the Seller’s risk. No departure 
from the specification shall be binding on any party until an addendum 
or revision to the specification has been issued by the Engineers, 

1.17 
1.18 
1.19 

1.20 

6.2 Correspondence 1.22 

All correspondence from the Seller shall consist of an original plus two 1.. 23 
copies and shall contain the following subject heading: 1.24 

Purchase order No. (later) 
J.O. No. 15164.00 
20 kV Power Circuit Breaker 
LIMB Demonstration Project 
Edgewater Station, Unit No. 4 
Babcock & Wilcox Company 

1.28 
1.29 
1.30 
1.31 
1.32 
1.33 

Bid documents and contractual correspondence relative to or affecting 
prices, terms, conditions, price adjustment, deliveries, return of 
materials for credit, routing of shipments, or that which changes the 
price or scope of an order even though also discussing engineering 
matters shall be addressed to: 

1.37 

1.38 

Babcock & Wilcox Company 1.41 

copy to: 

Mr. John H. Davies 1.49 
Stone & Webster Engineering Corporation 1.50 
P.O. Box 2325 24516 1.51 
Boston, Massachusetts 02107 1.52 

1.46 
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Correspondence relative to inspection, expediting, technical matters, 1.56 
and transmittal of manufacturer’s drawings, spare parts list, and 
operating instructions shall be addressed to: 

Babcock & Wilcox Company 1.50 

with a copy to Mr. Davies of Stone & Webster. 2.5 

6.3 Subsuppliers 2.7 

Should the Seller propose to purchase from another supplier any of the 2.8 
equipment, material, or services specified herein, he shall, upon 2.9 
request, identify the subsupplier for the specific equipment, material, 
or services itemized by the Engineers. 2.10 

To the extent that they apply, the Seller shall impose on each of the 2.12 
subsuppliers the complete requirements of this specification. He shall 2.14 
be directly responsible that the subsuppliers are completely aware of 
all of these requirements, and that they abide thereby, 2.15 - 

6.4 Release for Material Purchase or Fabrication 2.17 

Written approval to the Seller to start fabrication of the equipment 2.18 
covered by this specification will be provided by the Purchaser. 2.19 
Fabrication is to be based on drawings and procedures reviewed and 2.21 
approved by the Engineers as required by the specification. 2.22 

6.5 Tools and Spare Parts 2.24 

One complete set of all special* tools, fixtures, and appurtenances 2.25 
required for maintenance and operation shall be furnished. (*“Special” 2.28 
is defined as anything not normally and usually available in a power 
station or readily available thereto.) 

The Seller shall itemize on the attached Data Sheet the special tools 2.29 
that will be furnished. 

A detailed list of all recommended spare parts shall be provided by the 2.30 
Seller. This list shall include the cost, location, and address of the 2.31 
local supplier, generic description of the part, and the Seller’s normal 2.32 
delivery time. 

6.6 Installation, Operating, and Haintenrnce Instructions 2.34 

No later than one month before initial shipment, the Seller shall submit 2.35 
to the Engineers’ Project Engineer It bound copies of a complete 2.36 
installation, operating, and maintenance manual for the equipment 
furnished, including instructions for individual components. All final 2.39 
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instructions shall be certified by the manufacturer as applicable to the 
equipxnt furnished, and shall be specifically identified, such as by 
seraal number. The Seller shall inscribe the following identification 
on the cover: the words OPERATION AND MAINTENANCE MANUAL, the name and 
location of the equipment, the name of the manufacturer, and the 
contract number. The manual shall include the names, addresses, and 
telephone numbers of other equipment suppliers, and of the local 
representatives. The manual shall have a table of contents and be 
assembled to conform to the table of contents with the tab sheets placed 
before instructions covering the subject. The instructions shall be 
legible and easily read, with large sheets of drawings folded in. The 
manual shall include: wiring and control diagrams with data to explain 
detailed operation and control of each item of equipment: description 
of the function of each principal item of equipment: installation 
instructions: maintenance instructions: lubrication schedule including 
type. grade. temperature range, and frequency: safety precautions, 
diagrams, and illustrations: test procedures; and performance data. 

One additional set of instructions, certified by the manufacturer, shall 
be packed and sent with the equipment to the jobsite. A parts 
identification list shall accompany each set of instructions. This list 
shall include sectional and/or outline prints or illustrations 
identifying each numbered part and location in relation to the equipment 
as a whole. The parts list for equipment shall indicate the source of 
supply and recommended spare parts. 

6.7 Data and Drawings 3.1 

After the order is placed, the Seller shall submit all drawings in 
accordance with the agreed-upon schedule. The drawings submitted shall 
show the following: 

1. 

2. 

3. 

4. 

5. 

2.40 
2.41 
2.42 

2.43 

2.45 
2.46 
2.41 
2.40 

2.49 
2.51 

2.52 
2.53 

2.54 
2.56 
2.57 

i.50 

3.2 
3.4 

All physical outlines, as required, to show the overall size 3.6 
and space requirements (including that for dismantling and 
maintenance) and the interrelationship of the various 
components 

Cross sections and details, as required, to satisfy the 3.7 
Engineers and Purchaser that all components are in conformance 
with the intent of the specification and are satisfactory from 
the standpoint of design and physical arrangement 3.8 

All information required by the Engineers for the design and 3.9 
location of all connecting Purchaser-furnished structural or 3.10 
electrical items such as steel supports, cables, conduit, etc. 3.11 

Weight of the equipment and distribution of the static and 3.12 
other loads 

Additional data and Dwgs. listed under section 2-15 h 2-16. 
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The Engineers’ job order number and purchase order number shall be shown 3.23 
on each drawing. 

All drawings submitted shall be in the form of one good quality 3.24 
reproducible and three good, sharp, black and white, direct contact 
prints of the Seller’s original drawing. 

After review by the Engineers, one direct contact print marked APPROVED 3.25 
or APPROVED AS REVISED will be returned to the Seller. If marked 3.26 
APPROVED AS REVISED, the required changes shall be incorporated by the 
Seller, clearly identified, and be resubmitted to the Engineers. If the 3.27 
Seller elects not to incorporate the revisions, he shall inform the 
Engineers that the suggested revisions cannot be made without prejudice 
to the Seller’s responsibility under warranty. 

Arrangements for production scheduling and the procurement of the 3.28 
necessary materials shall not be deferred pending approval of drawings. 

The Engineers and Purchaser reserve the right to reproduce any drawing 3.29 
or print received from the Seller, as may be required during the design 
and construction of this project and the preparation of a plant manual, 
despite any notice prohibiting the same appearing on the drawing or 3.30 
print. 

6.0 Proposal Requirements 3:32 

The bidder shall furnish with his bid a list of all equipment he 3.33 
proposes to use. Deviations from any of the Engineers’ requirements 3.35 
must be clearly defined along with the reason(s) for the proposed 
change(s). All data sheets shall be filled-in. The following data and 3.38 
drawings are required with the bid package: 

1. Preliminary Bill of Material 3.40 

2. Outline drawings showing the general arrangement and 3.41 
approximate dimensions of the equipment proposed 3.42 



6-5 

6.9 Schedule 3.45 

The following schedule, or a revision of it, as agreed upon by the 3.46 
Seller and the Engineers before the purchase order is placed and 3.48 
included with the purchase order, shall be binding upon the Seller. 

Milestone Date 

1. Bid due date 3.53 
2. Award purchase order 3.54 
3. Initial drawing submittal 3.55 
4. Equipment delivery date 3.56 

6.10 Delivery 4.2 

Delivery shall be made by enclosed truck. 4.3 
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J-0. NC. 15164.09 
Spe:. NO. 15164-E-006 

Bid Spe:ification 1.9 
1.10 

Specification far 

5000 kVA. 23 kV-2400/4160 V 

DISTRIWTION SUBSTATION POWER TPANSFORHER 

Limestone Injection Hultistage Burner (LIH6) 
Demonstration Project 

Ohio Edison Company's (DE) 
Edgewater Station 

Babcock i Wilcox Company (Owner) 

1.13 

1.15 

1.17 

1.19 
1.20 
1.21 
1.22 

1.24 

APPROVED 1.27 

Signature Date 1.29 

Preparer 
Lead Engineer 
Project Engr 

, 

Stone & Webster Engineering Corporation (ENGINEER) 
Beston. tiarsrchusctts 

k-1516409-14r 06/29/07 165 



J.O. No. 15164.09 Bid Specification 1.9 
Spec. No. 15164-E-006 Addendum 1 - 09/08/07 1.10 

Specification for 

5000 kVA, 23 kV-2400/4160 V 

DISTRIBVTION SDRSIAIION POWER TRANSFORNER 

1.13 

1.15 

1.17 

Limestone Injection Hultistagc Burner (LIAR) 1.19 
Demonstration Project 1.20 

Ohio Edison Company’s (OE) 1.21 
Edgewater Station 1.22 

Babcock & Wilcox Company (Owner) 1.24 

1.0 SCOPE 1.27 

This Addendum No. 1 summarises all changes to the specification 1.30 
to date. 

2.0 CHANCES 1.32 

Item Changes to Specification 1.35 

1. Delete: Pages 2-l and 2-2 1.37 
Add: New pages 2-l and 2-2 attached 1.38 

2. Specification TD - 46 1.40 
Delete: Pages 1.2.9.10.11, end 12 1.41 
Add: New pages 1,2,9,10,11, and 12 attached 1.42 

3. Delete: Page 5-5 1.44 
Add: Nev 5-5 attached page 1.45 

PPROVED A 1.47 

Date 1.49 

Preparer 
Lead Engineer 
Project Engr 

Stone & Webster Engineering Corporation (ENGINEER) 
Boston, Hassachusetts 
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1.0 GE!Z%L 

1.1 s::;c 

This spa:ificaticn details the performance, design and 
manufa:turlng rec.-lrements for furnishing and daliwring one 
5000 kVi., 23 kV-2400/4160 V distribu:ion substation povcr 
transformer for the LX>!5 Damonstrati on Project being conducted by 
6abcock b Wilcox at Ohio Edison Coxpany’s Edgevater Station, Unit 
No. 4. 

1 .2 Definiticns 

Terms used throughout this specification are defined as follovs: 

Seller - 

Enqmeers - 

Purchaser - 
(Ovner) 

Approved - 

Approx’ed - 
as Rwiscd 

k-15164?9-14c 06/30/67 &3 

The COCpany rccepting the overall 
respsnsib:,,. ‘“y for fulfilling the requirements 
of this specification 

Stone & Webster Engineering Corporation 
(sXC), a Massachusetts corporation, or its 
duly authorised agencies restricted to the 
pe rformance of the particular duties entrusted 
to then by the Purchaser 

6abcock & Wilcox Company 

This word, vhen applied by the Engineers to 
the Seller’s drawings or documents, means that 
the dravings or documents are satisfactory in 
that the Engineers have not observed any 
statement or feature that appears to de*:iate 
from the requirements. The Seller shall 
retain the entire responsibility for coc>lete 
conformance vith all of the requirements. 

There vords, vhen applied by the Engineers 
to the Seller’s documents, mean that the doa- 
ments are approved as defined above, except 
that the changes shown are necessary to be in 
conformance with the requirements. On the 
basis that the Seller shall retain the entire 
responsibility for complirxe vith all of the 
requirements ~, the Seller shall either: 

a. Incorporate the changes into his document 
and resubmit to the Engineers, or 

b. Inform the Engineers that the changes 
rannot be made vithout prejudice to the 
Seller’s responsibility under varranty, 

1.8 

1.11 

1.12 

1.13 
1.14 
1.16 _ 

1.17 

1.16 

1.20 

1.21 

1.22 

1.23 

1.26 
1.27 

1.33 
1.34 
1.36 

1.37 
1.36 

1.41 
1.42 
1.44 

1.46 

1.47 

1.50 

1.51 

1.52 



1 Neutral grounding resistor in 
accordance vith attached 
specification 

Drawings and documentation 

Installation instructions 

Operation and mtintenrnce 
manual 

and resubmit them vith full e~lrnttaon 
of the reasons therefor. 

1.3 Furnished by Seller 

The Seller shall furnish equipment, material and sewices as 
fcllovs: 

rtcm 

1 

pantity Description 

1 5000 kVA. 23kV-2400/4160 V. 
dirtribction substation power 
trdnsformer in accordance vith 
attached specification 

1.4 Furnished by Purchaser 

‘Ihe Purchaser shall furnish: 

1. Handling. unloading, and installation 

2. External control viring 

1.5 Prcject Type, Location, snd Site Conditions 

The equipment specified vi11 be used in an existing 23 kV 
svitchyard for power supply to other l lectrioal lords. This is 

1.54 

1.55 

1.59 

2.2 
2.3 
2.4 
2.5 

2.1 
2.8 
2.9 

2.11 

2.13 

2.15 
2.16 

2.21 

2.23 

2.26 

2.27 

2.30 

2.31 
2.33 

part of Babcock h Wilcox’s LI?fS Demonstration Project at Ohio 
Edison Company’s Edgevatcr Station. Unit No. 4 located in Lorrin, 2.34 
Ohio. Edgevrter Station is located on the shore of Lake Erie. 2.35 

The site is a:cessible via truck and rail. Flaximum and minimum 2.37 
dtsip abient temperatures are 99’F and O’F. respectively. 
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2.0 TECHNICAL REQUIREKENT 

EDGEWATER PLANT LIHB PROJECT 

5000 kVA. 23 kV delta primary to 4160 V wye secondary three-phase 
oil filled outdoor power transformer with the following 
characteristics: 

1. Number of Phases 
2. Coolant 
3. Type Cooling 

4. Frequency 
5. kVA Rating 
6. High-Voltage Rating 
7. Low-Voltage Rating 
a. High-Voltage BIL 
9. Low-Voltage BIL 
10. Taps 

11. Bushing C.T.'s 
H,. H,. H, (23kV)-1 each 

Accuracy (Kinimum) 

x,. xp, X, (4.16 kV)-1 each 

Accuracy (Minimum) 

x,. x,. X, (4.16 kV)-1 each 

Accuracy (Flinimum) 

12. Neutral C.T. 
(Flounted in Grounding 
Resistor Cage) 
Accuracy (?hniaum) ; ' 

Three 1.17 
Oil 1.18 
OA with 1.19 
provisions for 1.20 
future FA 1.21 
60 Hz 1.22 
5000 OA 1.23 
22.9 kV 1.24 
2400/4160 V 1.25 
150 kV 1.26 
75 kV 1.27 
High Voltage, 1.28 
No-load, i 2-2 l/2 % 1.29 
above and below 1.30 
normal voltage 1.31 

1200: 5 amp 1.33 
Xulti-ratio 1.34 
connected on 1.35 
200 amp tap 1.36 
c400 1.37 

3000: 5 amp 
Multi-ratio 
c400 

3000: 5 amp 
single ratio 
c400 

150: 5 amp 
single -ratio 

c200 

1.39 
1.40 
1.41 

1.43 
1.44 
1.45 

1.47 
1.46 
1.49 
1.50 

1.8 

1.11 

1.12 
1.13 
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13. Lightning Arresters 1.53 

A. H,, H,, H, (23 kV) 
Rating (kV) 
Class 
Catalogue No. 

B. X,, X,. X, (4.16 kv) 
Rating 
Class 
Catalogue No. 

24 
Intcrm 
G.E. 9LlZPGAO24 
Ohio Brass VI-218019 
west. 8046AlOA24 

1.55 
1.57 
1.58 
2.1 
2.2 
2.3 

6 
Interm 
G. B. 9LlZPGA006 
Ohio Brass VI-218005 
West. 8046AlOA06 

2.1 
2.8 
2.9 
2.10 
2.11 
2.12 

14. Impedance 6% 

15. Ground Resistor (See Attached Spec. No. R-l) 
Resistance 6 ohms 

2.15 

2.17 

Voltage Rating 
Current Rating 
Time Rating at 

above Current 
Tme 
Elements 

2.18 
2400 V (line to ground) 2.19 . 
400 amps 2.20 
10 see 2.21 

2.22 
Outdoor, screened 2.23 
Stainless Steel 2.24 

16. Special Requirement 2.28 

Bushings - Lou Voltage Bushings (4.16 kV) to be side mounted 2.30 
for cable termination. Bushings shall be enclosed in a 2.31 
weatherproof compartment of sufficient size for proper cable 
termination and arranged for cable entry from the bottom or 2.32 
sides of the compartment. 

The following attachments are part of these specifications: 2.33 

Specification for Distribution Substation Power 2.35 
Transformer No. TD-46 

Specification for Insulating Oil OE-LRS-20 

Specification for’Ncutra1 Ground Resistors R-l 
/,,, 1 

2.36 

2.37 
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14. Impedance 6% 2.1 

I 15. Ground Resistor (Set Attached Spec. No. R-l) 2.3 
Resistance 6 ohms 2.4 
Voltage Rating 2400 V (line to ground) 2.5 
Currer.t Rating 400 amps 2.6 
Time Rating at 10 set 2.7 

above Current 2.8 
W= Outdoor, screened 2.9 
Elements Srhinless Steel 2.10 i 

16. Special Rcquiremrzt 2.14 

Bushings - Low Voltage Bushings (4.16 kV) to be side mounted 2.16 
for cable termination. Bushings shall be enclosed in a 2.17 
weatherproof compartment of sufficient size for proper cable 
teraination and arranged for cable entry from the bottom or 2.18 
sides of the compartment. 

The following attachments are part of these specifications: 2.19 

Sperification for Distribution Substation Power 2.21 
Transformer No. TD-46 

Specification for Insulating Oil OS-LRS-20 2.22 

Specification for Neutral Ground Resistors R-l 2.23 
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CENKRAL SPLCIFICATION POR 
DISTRISUTION SUSSTATION POMR TRANSFOWRS 

2-1 SCOPE 

Transformers covered by this apeclflcatlon shall be two winding, three 
phase, 011 lnsulaccd. outdoor power trawfonnerr. Trawformers shall 
be designed in accordance with the latest revision of l pplicabIc 
ANSI, IEEE and NEM Standards insofar as these standards 
are consistent vlth this rpaclffcatlon. Tha ratings, voltages, 
vindlng connections and type of c001lG desired for a parilcular power 
transformer ordered under this specificscion appear on pages.2-1 6 2-2. 

2-2 TRMSPOHER DgSIGN REQUIPZKEKTS 

,’ Temperature Rating - The continuous kVA rating shall be based on 
a 55’C vindlng temperature, by resistance, above ambient 
temperature with a hottest apot winding temperature rlre not to 
exceed 65’C. The transformer shall be designed with a thermally 
stablllted insulation system so that the transformer shall be 
capable of delivering 12% additional contimous kVA capacity 
based on a 65’C winding temperature rise. by resistance, above 
ambient with a hottest spot winding temperature rise not to 
exceed 80’C. 

0 Cooling - The transformar shall have self-cooled and forced-air 
or forced-oil-cooled ratings as noted on 2-l. 

’ Noise Level - Unless otherwise stated on page 2-lthe noise level 
shall nor exceed NZHA Sramdard TR l-1980. 

’ Polarity - The transformer shall be subtractive polarity 
regardless of whether the tramfomcr will be parallaled vith a 
transformer of different polarity. 

’ H-X Anmlar Displacement 
Delta-Delta Connection: The high wltage shall be in phase with 
the low voltage with a phase sequence the same as terminal 
l obscripts.per ANSI C-57.12.70-1978, figure 19. group 1. d 

‘. 
’ Delta-Uye Conne&ion: The high voltage shall lead the lw 

voltage by.thirty degrees (30’) with a phase sequence the same 
as terminal subscripts per ANSI C-57.12.70-1978, figure 19, 
group 2. 

0 
Core Ground - The core ground shall be brought to the Cop of the 
tank and shall k lo-ted within 12 inches of a manhole cover. 
The core ground connection shall be dcrlgned vlth captive 
hardware co mlnimlte the hazard of dropping washem, nuts, etc. 
into the tank vhile disconnecting the ground. It shall also be 
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designed so that the lead 1s not rusccptIble to becoming 
lmmedlately disconnected if the fastener becomes loose. 
Exceptions must be approved by Ohio Edison. 

0 h’lndtnn Connections - All joints shall be welded or brazed 
except compression type may be used for tennine. connections. 
Bolted connections may be used at bushings and terminal boards 
provided . suitable locking device is used. 

0 Short Circuit Srrenqrh - The transformer shall be designed to 
withstand without injury short circuits applied to the terminals 
es required by ANSI C57.12.0&1980 Section 7 except that the 
transformer shall withstand without injury a bolted line to 
ground fault on the secondary tcralnalr for tvo (2) seconds when 
connected to a high side source vith a capacity aa defined by 
Table 11 of Seccioo 7. Tranrfonners other than 
autotransformers shall utilise system X0/X1 ration of 2 for all 
fault cases. The purchaser reserves the right to request a 
verification test of the transformer’s mechanical capability to 
withstand short circuit stresses by procedures defined in 
ANSI C57.12.90-1980 at any time prior co delivery for a 
negotiated price addition. 

a Partial Discharge Lfmlts - Transformer maximum partial 
discharges measured during the Induced Potential Test shall not 
exceed 100 microvolts. 

0 Lead Guides - All tubular lead guides within the trensformer 
shall have rounded ends or k provided with smooth rounded 
fnsercs. 

0 Parallel Operation - The transformer shall be suitable for 
parallel operation on corresponding taps with other transformers 
vhen (10 designated. the Information given regarding parallel 
operation is for the purport of quotation only and does not 
relieve the successful bidder from the necessity of obtaining 
paralleling data from the manufacturer of the existing 
transformers. 

0 Impedance Tolerance - ANSI standard tolerance of 27.5 Percent 
(Xl on guaranteed impedance values for trersformere with two 
windings shall tpply. 

0 Future Instrument Transformers - The overall tranrformer design 
shall provide for the future addition of one externally mounted 
bushing type instrument transformer on each high voltage 
bushing. 
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2-3 DLLLLCTLIC U!QlJIBRUNTS 

The complete transformer ehell have ln~ulse fnsularlon StrcnKths, low 
frequency tests and induced tests as shown belov. In rccorda?ce with 
ANSI CS7.12.0~1980, Tables 4 and 6 end the latest draft 
8 trndard, ‘REVISlOR 01 DILLLCfRIC ‘1151 PJQUIWXElrrS, C57.12.00, 
C57.12.90’ prepared by the 262B Review Task Force of the IEEE 
Transformers Comrrlttee. 

QASSI Qu- II 

Basic ufldmm Irail& ~VOlmge TIE: 
mdml ~%~tgIrouLc w l& Rwrr~e (Phe co Dram!) 

ystmz Voluge 1nmbtim Lvel lhe Frmusmzy Tmt Iruhtim tmt hs Nun &h-z 
Bn.. be1 

(kv) Ckrs (kV Crrt) (kV%it, OhKi, iEz, (ki’ m) (kfii, 

Igh vtdrgc 
138 II 5Y 6.33 233 125 145 
69 I 350 aI 140 115 
x3 I 2w 21) 70 n 
25 I 150 175 50 42 

a, Volt~e Innrludfrg S5ztm.l of We Ulrlig 
25 153 175 Y, 

12 03 15 110 133 34 
bco9 110 a 
5 6 hlw 8B 19 

NOTES: 1. Transformer clasrlflcatlons are as follow: 

a) Clara I rover Trarufonrr rhall include power transfonaers 
with high voltage vlndlngs 69 kV and belov. 

b) Clara II ?wer Trauforrn shall include power transformers 
with high voltage windings froe 115 kV through 765 kV. 

2. In the case of multiple vindings, the highest line to line 
voltege of that vlndlng shall be used. 
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2-4 LIVE ?a1 CLuuNcEs 

All Ifs-2 psrt ClesrJnces ShJlI be JS follows: 

25 kV 
Nor:nJl Svstcm VO!CJP.? 138 kV 69 kV 34.5 kV 4 Bclov -m- 

Uininum Live Part Clerrence: 

Between gushinns 57" 30" 1.3" 12' 
Between Lightning Arresters 57- 32" 18” 12" 
Between Llghtnlng Arrester 

end Related Bushing 50' 32" 18” 12" 
Between Bushinfy and/or 

Lightning Arres tcrs of 
Different Ulndlngs (USC 
hlghcs t kV involved) 50" 32" 18" 12" 

Between Lightning Arresters 
and tank or other grounded 
PJrtS 45' 25' 13" 10" 

2-5 BUSHIlC ntQUIREM!NTS 

’ Bcshinr Construction - The burhfnps rhJI1 k cover counted and 
shall be provided in l ccordence with ILLL Std. Noa. 21-1976 
Jnd 24-1984. The bushings rhell not be gappee and rhrll have 
a povcr factor test tJp. Isolrced flange fecllltles are not 
JCCtpCJbb. The bushings shrll be ~ulrJblJ for power factor 
testing without disconnecting from line Iced. Bushing porcelain 
she1 1 be ANSI 170 Cray in color. 

' Bushlnt NJmeDlJtcS - Sushlng nemeplrtes ShJll be marked to 
cmply with the requirements of ILLL Std. No. 21-1976. 
Krmeplrcc informeelon rhJl1 include test power factor referred 
to 25.C JC IO kV JS measured becueen bushing conductor Jnd 
POtJlXiJl tCSC tJp. 

’ Bushlnp Elcctrlcsl Reaultcments - Bushing electrical 
cheracterlrcicc l he.ll be in l ccordrnce with IElK Std. 24-1984, 
Table 1. These eharacterlstlcr along with bushing strike 
tequlremcncr l re tJbulated below. 

N~mln~l iiit&t’of Winding (kV) 
25 i 

130 69 34.5 Nelor 

Low Preq. Dry 1 Kin. rme (kV) 310 160 80 60 
Low Freq. Wet 10 Sec. rms (kV) 275 140 50 
Impulse PU Ulthrcend (kV) 650 350 

2'0'0 
150 

Mniaum Creep (in.) 92 40 26 17 
Mnlmum Strike (ln.) 41 24 13 9 
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Bushine Mechanical Rcauirenenta - Bushings rhall be good for 100 
miles per hour l crual wind velocity Jnd J cJntilever force of 
500 lb. Jpplied SimultJneously in the direction of the wind. 

Bushing Current RJtines - Bushings JhJll be sized to meet or 
exceed the transformer mJximum continuous current rJtings for 
their respective windings. In Jddition. they JhJll be sized to 
Jllou Jufficicnt rhort rime loading and mechJnicJ1 strength for 
Jll crlculsced fault conditions specified in the rhort circuit 
Jtrongch Jeccion of this rpecificsrion. 

Approved Bushing - 
VOltJSS ClJ¶S 
Above 25 kV: Bushings manufrcfurcd by General Electric, 

PIeCrew-Edison or Uertinghoure Jre JCCeptJblc. 

25 kV 6 
Below: Bushings with Jn inrulrtion cl~sr 25 kV Jnd 

belov rho11 be Westinghouse 25 kV type “O+“, 
General Electric type “tJ” or Jpproved equal. 
Bushings for the neutral of Y connected lov 
volcege windings JhJll be identical to the 
phase bushings of that winding. 

0 Bushine Terainals - When the required electrical rJcing of the 
trJn¶formcr con be met, bushings vith drJv-rhru 1eJdJ Jnd 
l-%-12 UNF-2A terminal Jtuds Jhall be furnirhed. Bushings 
rsted in JxcJss of 1600 Jmpercs Jhrll hJvJ 2”-12 UNF-2.A Jruds or 
larger. 

0 Bushing Current Transformers 

Current trJnrformerr supplied and iaStJllcd on the transformer 
bushings Jnd in the grounding rerirtor crgc JhJll be in Jccord- 
Jnce with ANSI/IEEE SCJndJrd C57.13-1978 for Current ‘IrJn6fomrrr. 
The CUrr+DC trJnJfOrDJr’J quJntity, rJtiOJ Jnd JccurJcy cl~rr 
rJtings Jre indicJted on p~gc 2-l of this Jpecificrtion. A 
JJpJrJtJ lead JhJll be brought out from JJCh CT rip to J Jingle 
terminal block for JJch CT in the mJChJniSm housing or CT tank 
terminJ1 box. Thir terminJ1 block Jhrll be J WJrJthon Series 
1500 STRC Jtud type or Ohio Edison Jpproved l quJ1. 

0 TctminJl Connectors - 
Terminal 
H, x: TerminJl connector; will be furnished by the 

purchJser. 

NeurrJl: NanufJcrurer JhJll provide cerminrl for ncucrrl 
burhing Jnd JhJll grounded through J neutral 
grounding reristor JS dercribed in the JtrJched 
SpeciftcJcion R-l. 
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2-6 NMEPLATE 

The nJ,,tplJtc shall k located on the eegmcnt 1 side of the 
transformer Jnd shall hJve provision whereby tap SCrews can be 
l cceched thereto to Jhow the l xJct ConneCtionS Jnd tJpS being used. 
The information on the nJmeplJte chdl include the rJtifLg Of l ech- 
winding Jt 55'C and 65’C riJJ .S well .S J11 dJCJ rpccifled in ANSI 
Standard C57. For forced-cooled tranrfomers, both the self-cooled 
and forced-cooled kVA rarlngs of the various taps rhall be included on 
the ,,JKteplJtt. Also. include the crane lift height (excluding slings) 
required to untank core and coils. The percent impedJnce ehown on th,e 
nJmeplJte shall be identical to the v~luc shown on the test reporr. 
It JhJll Jlco indicJte whether the windings hJVe copper or rlumlnun 
conductors. and shall K~VC the gueranceed sound level in decibels. 

c 
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2-7 TM m Acassoms 

0 Vacuur Fillinn - The transformer tJnk shall k desl,med for 
YJCUUO fllllng JS required by U’S1 C-57.12.I&1977. 

e fraas!orncr BJS~ - The trrnsformer will be unloeded by mJns of 
skids Jnd cribbing. Vheelcd devices JhJll not be required. The 
transformer rhJl1 hrve adequate flJr bJsc surfaces euitrbly _ 
brrced to petmlt the traMformer to be moved on wood rollers in 
l lcher direction Jnd Jultrble for mounting on piers. The 
mrnufrcturer rhould apeclfy JultJbk pier sp~clng neccssrry (o 
support the transformer. Piers vi11 be perJlle1 to the 
trJI%formcr cegmnts number 2 Jnd P tJnk wJ11s. 

0 Trrnsfomct Tank - The foIlowing tJnk hendllng fecilitler 
#hall be provided: 

J) Lifting eyes for lifting cover only 
b) SultJble jacking pada 
c) Pulling l yJJ for rrvlng trrnformer in any direction 

O 011 PrcservJrlon - The trrnrformer 011 preservation cyseem JhJll 
be Jn Inert GJr-?reeJurc gyJtJm JS defined in AM1 
C57.12.gW197g. Section 6.5.3. It Jhdfl be equipped vlth 
Jn JutOEIJtiCJl~y regulJced dry nitrogen gJ6 JeJl JyStJm. 
Ungrounded alarm contacts JhJll be provided to indiCJtJ J low 
nitrogen level in the 8~6 cylinder Jnd J low end high nitrogen 
level in the transformer tank. FJcilltles shall be provided to 
bypJSS the gJS regulJtor. The height of the cJbinet housing the 
grs cylinder ShJll bJ JdjuStJble fra one fOOt above to two feet 
belw the base of the rransforwr when measured from the bottom 
of the CJblnct. This cJblner JhJll be conscnacted to Jllow for 
the Jdditlon of J 6’ inch JdJprer between the gas rcgulJtor end 
the cylinder vJlve. 

D Pressure Vacuum GJUPC - A pressure VJCUUI~ gJugc rhJll be mounted 
in the aenufaccurer’e 8cenderd CrJnSfOmJt lOUtion to indlcete 
the prcscure in the ~JS rprce. The g~ugc 8hJll be 1OcJted no 
mrc thJn rlx feer above the base of the transformer. 
PJCilitieS JhJll be provided LO byPJCr the CJS bleeder 01 relief 
v~lvc in order to Jllov ~JS to enter the traafomer Jfrer 
VJCUU~ filling with oil. 

’ Sudden Pressure Relrv - A Wcstinghoure Sudden Pressure Reley 
(with ungrounded •l~rn concecrs) rhrll be furnirhed. This relay 
8hJll be located on the top cover in aCCOrdmice with 
Yestlnghouse reeommendJtlona for mmntlng the rclry. The 
unufacturer JhJll rupply J l/4 inch gJlvJnlred pipe extending 
fran the relay test plug dovn CO J point 4 to 6 feet above the 
transforma base for the purpose of testing the rcl~y vith the 
transformer l nerglzed. The lover end of the pipe rhJl1 hJve J 
valve Jnd CJP. Thie relJy rhJl1 be IultJble for operrtlon Jt b8 
volta DC Jnd 125 volts DC. 
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o Prereure Relief Device - A celf-reredllng COP cover pressure 
relief device with en optretlon lndlcetor e?d ungrounded r;rrm 
co”t.cts #hall be located in the manufacturer's standard 
loca: ion. The celibretlon of this device shall be clearly 
marked thereon. 

O Oil flow Indicator - lf 011 pumpr .re used. one oil flow 
Indlcrtor relay for l ech pufnp (with ungrounded slerm contrctr) 
shall be provided. 

0 011 Level trune - An oil level gruge (with ungrounded l lrrm 
contects) shall be provided ee specified in ANSI 
c57.12.10-1977. 

o Top Oil Teroereture Indfcrtor - A die1 type COP of1 temperature 
indicetor thermometer (with adjusceble ungrounded l lstm 
contects) shell be locecrd on the msnufrccurer’s strnderd side 
of the trensformer. The thermometer shell hew l mexlmum 
Indfceting hand with l provicion for resecting. The Indicator 
shall be located no more then four feet above the here of the 
transformer. . 

* Addirionel Thermometer Well - An l dditlonsl thermomccer well 
(without therplomecer) with l rcmovsble protective cep shell be 
Inscslled for top of oil temperature wisuremncs. 

o L’ir~ding Hoc Spot Indicator - A two l lclnnr or tvo (2) die1 type 
vinding tenperecure Indicrcors with two l djuscsble contacts for 
automatic two-stage control of cooling equipment snd one contact 
for temperscure l lerm adjusted for 110’C shell be provided. The 
Indicetors shell be l ctueted from hocrest spot detector clemcnts 
louced in the line Iced of the high snd lov voltege vindings. 
Eech indicator shell be identified Indicsrlng vlnding 
moni rorcd. The Indicstor shall be lourcd no more thsn four 
feet above the bese of the transformer. 

* Ground Psds - Two ground pads shell be mounted on dlsgonally 
opposite corners of the trsnsformer rsnk bese end shell be in 
sccordsnce with ANSI C-57.12.10-1977, peregrsph 19.2.8. 

’ bdiators - Esch radiator shell be velved Individuslly or the 
cooling equipment shell be divided Into et least tvo 
hydreulicelly sepereced groups of l pproximecely l quel sfze. 
With helf of the cooling equipment out of service. the 
crrnsformr shell be cepeble of cerrying at leest 702 of the 
nemcpleee ricing. 

,’ Radiator Valves - The vslves shell be mounted eo chst the static 
heed pressure of the oil In the trancfomcr tenk acts to close 
the velve when the csnk is filled with 011 end the redietor la 
drained. the manufacturer shell ensure thet the radircor velves 
on the completed trensforwr are lesk free In the closed 
posItIon. 
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’ CT Hrnhole L Where gTm’s or future provision for them ts 
r~ccifled, s nranhole with neoprene or better rmterisl gssketlng 
and bolted covers shall be provided. The manhole shall be of 
sufflcfent size LO permit removal of bushing type current 
transformers without removing main tsnk cover. 

’ Alarn Annunciator - The mnufecturer shsll provide sn Edverds 
800 series snnunciacor or Ohio Edison approved l qusl, with drop 
targets for each transformer slarm. The l nnunciaror shall- hsve 
two Individual contact outputs for connection to alarm systems, 
one for e non-crirical snd one for l crlclcal slerm designation 
on a scstion ennunciator panel. ‘l’he low nitrogen cylinder 
pressure alarm circuit shsll be vired to the non-critical signal 
relay while the remaining slarms shsll bs wired to the cricical 
signs1 relay. The svalleble alarm circuit voltage suoply is 
120 volt AC. 

’ Undervolcsge Nsrmc - The msnufacturer shall provide slarm 
contacts co shov loss of voltage in the alsrm circuit, the 
control circuit and the msin pump snd fan supply circuit. The 
AC undervoltsge relays l ssocisted with the pump and fan supply 
and the control circuit shsll have provision for up to s 
ten-second time delay for dropout. A separate DC auxiliary 
undervolcege relay shall be provided with Its contscta connected 
In parsllel vith the critical alarm output. This relay shall 
have provisions for up to a 10 second time delsy for dropout. 

2-8 YIRIK: AND CONDUIT 

- 0 Control Cabinet - All cleccrlcrl leads Including thoee from all 
contacts snd coils of any alarm. indication, or procaccive 
devices required with the transformer and leads from sny current 
trsnsformer or linear coupler secondsry tsps shall be extended 
LO a comean weatherproof (ARIA Type 4) terminal box/control 
cabinet mouncea on the cranr;forwr tank wall no higher than @IX 
feet above bare. The cabinet shall be provided with s removable 
place for conduit entrances (to be drilled by purchaser). hir 
plate shall be approximately 12” x 2k’. Cabinet shall k 
located on the rcgmcnt 1 side of the trensformer. 

o Conduit - Rigid steel conduit (zinc coated), l lec~zicsl metallic 
tubing (zinc coated), or rigid l luminum conduit shall be used 
for ~11 wiring ehec is external to the transformsr tank. The 
conduit and fittingr shsll be in l ceordsncc with AIVSI 
CSO.l-1983; C80.3-1983, snd C80.5-1983. Neither plastic 
conduit and fittings nor exposed csblc are acceptable. 
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’ Internal Control Wiring - All l uxlllary wiring shall be Type SIS 
and shall be No. 14 AUC stranded copper or larger with 
compression-type terminals. All internal control wire 
COnnecClons shall utllize compression-type, Burndy “YAV” ring 
tongue terminal connectors or Ohio Edison approved equal. 
Terminal connectors shall be InsCalled using a rather-eype 
crimping tool, Burndy “MR-B” or spproved equal. Push-on rype 
connectors sre not acceptable. - 

’ Terminal Blocks - All rerminsl blocks requiring users connection 
shall be Harathon Series ISOOSTRC stud type or Ohio Edison 
approved equal. The msnufscturer and cetslog number of the 
terminal blocks shall be shovn on the appropriate wiring 
diagrams. 

’ Control Breekers - Westinghouse Type EB or EHB breakers, or 
approved equal, shall be Funted in the control cabinet for each 
AC and DC supply. ruses are not scceptable. 

’ Control Heater - A thermostatically controlled heater sufficient 
to protect the enclosed equipment from moisture and temperature 
conditions shall be provided for the control cebinet. The 
stenufscturer shall provide suitable protection of the main 
control circuir should an l lecttical problem (short) develop in 
the heater circuit (fuses are not acceptable). Beater voltage 
shall be 120 volt AC. 

’ Secondary Terminations of Auxiliary Devices - In accordance vith 
Section 2-7, the following alarm leads shall be extended to the 
control cabinet: 

Hot spot winding temperetures 
Top oil temperature 
011 level 
No Oil Flow (eech pump shall be alarmed) 
Excessive Gas Pressure/Vacuum 
Sudden pressure relay 
Pressure relief device 
AC Undervoltage Alarms 
DC Undervoltage tiarm. 
Low Nitrogen Cylinder Pressure 

e Convenience Outlet - in electrical convenience outlet shall be 
provided in the control esbinet. This outlet shall be suitable 
for 120 volt equipment requiring grounded three prong 
connect ions. The manufacturer shall wire the convenience outlet 
to unused terminal block points (labelled). 
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2-9 NO LOAD TAP CRANGINC EQUIPKENT 

A manually operated Cap changer (ratio edjuster) for operation only 
when transformer is de-cnergired, shall be provided for the high 
voltage vinding. The operating handle shall be brought through the 
side of the tank end provided wtch e position indicating place and 
provisions for pedlocking. Tap changer shall be located for 
convenience of maintenance end inspection. 

Z-10 AUXILIARY COOLING EQUIPtENT 

’ Power Supply - Any cooling l qulpmenc specified shall be suiteble 
for operation from the power eupply indicated on Due 2-1 or 2-2 
of this epecificotion in eccordonce with ANSI C84.1-1982. 

,” Motor Protection - Individual thermal overload protection shall 
be provided for l ech motor. 

0 Controls - Fans end oil circulating pumps shall be l rranged for 
both manual end l utomatfc opersclon. Automatic control of the 
cooling equipment shell be provided by using single phase 
winding temperature equipment specified in Section 1-7. Control 
of the two-stage cooling arrangement shall be such that first 
and eecond cooling group operation can be interchanged by 
Purchaser. The control circuit shall contain s rim delsy reley 
to prevent the stertlng of rll pumps and fans et the same time 
either by manual or automatic control. 

a Mainrenence - Provision for the lubrication of fen motors shell 
be either Alemice fittings where ball bearings are furnished or 
oil cups vhere sleeve type bearings are furnished. 

* Fan Rotation - The direction of roteeion of fans and pumps shall 
be clearly indicated on or near those devices by arrows or other 
suitable means. 

’ Motor Grounding - Fan motor frames and pump motor frames shall 
be grounded to the control cabinet by means of a ground vire. 

’ Pump 6 Motor Bearings - All auxiliary cooling oil pumps and 011 
pump motors shell be provided with sleeve type bearings. 

* - .-- __ 

2-11 LIGHTNING ARrEstins b BUCKETS _ 

0 Construction - Metal Oxide Lightning arresters shall be supplied 
for the High Voltage and Low VoJtagc terminals of the 
transfoymer as listed on pege?l.of this specificstion. The 
trensformer shall be equipped with mounting brackets for the ’ 
arresters supplied. Lightning arrester porcelain shall be 
ANSI 170 Cray in color. 
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.o flounClng - It is preferable that the top of the Ilghtnirv 
arresters be no higher then the top of the related bushinl($ but 
in no case shall the top of the lightning arresters be more than 
12 inches above the top of the related bushings. The minimum 
live part and ground clearances of arresters shall be equal LO 
or greater than values indicated in Section 24. I 

’ Terminals - Lightning arresters shall be furnished complete with 
clamp type terminals for line Jnd ground connections suitible 
for l/O copper wire. 

’ Line Connections - The lightning arresters sre to bs connected 
by hoc line teps by the purchaser snd therefore shall not be 
permanently connected to their respective bushings nor shall 
they be made a part of the termination l rrrngement . 

’ Ground Connections - The msnufacturer rho11 provide e copper 
ground bus on the tramfonner tank. This ground bus shall be 
connected to the transformer ground peds. This ground bus vi11 
be used by the customer to connect the errester ground leads. 
The supporting bracket shall not be used for this purpose. 

2-12 OIL AND OIL PIPIK; 

o Oil Requirements - All necessary oil, inert gas or other 
insulating medium required for piecing the transformer in 
service shall be supplied by the manufacturer. Insulating oil 
supplied (as an integral part or separately) for equipment 
covered by this specification shall be in accordance vith the 
Ovner Spccificstion OE-LRS-20, Revised b/85, ‘Iwulating . 
Oil.’ 

’ Oil Data - At the time the transformer is shipped the folloving 
oil data shall be supplied by the manufacturer to the Ovner. 

a) Oil supplier and trade name. 
b) Refining rthod. 
c) Origin of crude oil. 
d) Ifinhibitors are used, specify characteristics, 

quantities. and the point in the refining process et 
vhich they are added. 

l ) Ststc mixing compatibility vith other insulating oils. 
f) If oil is not ruftable for universal application, state 

limitation. 
g) Solubility curve: veter in oil. 
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0 DrsfnrnelFllter Press Connections 
filter press connection8 shall be 
accordance with ANSI Stsnderd CS7 
following: 

- Velver for drainage and for 
provided on the Crdnaformr tn 
end shall include the 

A) A 2” globe type drrln vslve suirrbly located for 
complete drainage and vlrh suItsble provIsIon for 
filter press connection. The drsln valve shell 
hwe sn Ohio Brass )5700 Semplinr( Device, or - 
Ohio Edison approved l quel, located on the 
discharge side of the velve. 

b) A 2” globe type valve for filter press connection 
louted near the cop-of-the rsnk. 

* Vacuum Pump Connection - One 3’ diemeter thresded pipe shsll be 
InsceLled in A cop-of-tank manhole cover for A vscuum pump 
connection vhile filling the trsnsformr tith 011. The pipe 
shall be fillet velded to the menhole cover and supplied with A 
PIPC tsp. 

o Color - The tsnk, radiators, end accessories shell be prlme- 
zrd, and finish painted with ANSI 849, Borlroa Grey. 
All components shall be painted vith the type end mnufacrurcr 
of primer snd finish coatings specified below. 

D Paint Nsnufscturer snd Tvpe - The psincs utilised for this 
trsnsformer shall be Subox Srandsrd Series rust inhibitive 
primer and finish coecings eonrsining leed-suboxide pigmcncs, or 
AS in l lternative, Subox Permenox rust inhibItlve primer and 
finish coatings containing Iced-free alkaline l erth pigments AS 
follows: 

Primer - Subox 111 FD Red Primer (Preferred) 
- Subox Pemsnox 753 ied Primer (Alternste) 

Finish Coat - Subox 110 FD Horizon Grey (Preferred) 
- Subox Pemnrnox #7138 Horlton Crry (Alternste) 

’ Apolicstion - Surfsccs to be palnced shall be rhocblssted or 
l dequerely cleaned to remove al1 mill sale. dirt, 011, snd 
grease. Gch COAL of paint shell be applied to yield A dry fil% 
thickness of 1.5 - 2.5 mils for both the primer and the finish 
cost, such chat the total print thickness shell be 3.0 - 5.0 
ails dry film thickness. 
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Z-l& tuHS?ORTAIION AND IISTALUTIOII 

* Prc~~rrrtion for Shlament - The method of preparation for 
shipment shall bc such •~) to protect adequately the case, 
tadiatorr. care and tolls, burhlnqs and all other part, and 
Juxlllrry device, or JcccsJorleJ Jgalrut corrorlon, d.mpnJJs, 
breakage, or vlbrJtlon injury that mlRhc be encountered ln 
trJnrporrJtlen and handling. PIInner Of DackapinR shall bc such 
8s to ptcvcnt trmpeting or pllfcrlnJ. Jnd to b l cccptrblc fo 
trJrmporrJtlon crmpJnlJJ. 

*Method of Shipcent - ftan8fotmtr JhJll be shipped dry air filled 
withcut oil and with redlJtorJ!coolJrJ end Jll bushings removed. 
A temporary pressure gJugJ Jhell be 1nstJllcd to fJcillrJtJ 
so~lcorlng fntJrnJ1 *JJ prwrurc. Valves rhall be 8calcd and 
effectively protected to prevent tampering, removal or loss of 
gJJ while in crJn8lt. Purchaser JhJll be norifled by wire the 
day Jhlpmnt is oJdc, lndlcetlng cJrrlcr8, routing, actual 
Jhlpplng hclghr and weight of CrJwformcr 88 listed on freight 
bill. 

’ Rail C*r - All trenefotmerr Jhlppcd by rJi1 rhrll be chipped on 
a cushioned undcrfrmc type ear. If J del8y in delivew will 
tesult from Jchcduling this type of ear, the @?ler shall be 
notified in rufflelent clmc to decide whether consttuctlon 
Jchcdules vi11 Jllov ‘uch . dclcy. 

’ Shlpclne Clcrrrnccs - The ~nufacturcr Jhall assum al1 
responslblllcy for insuring char his design shall meet 811 
nccJssJry clJJrJncJs for shipping the trJnsformcr(r) to the 
purchrrct’c lnrrJllJtlon rice. The preferred maximum shipping 
height 18 144 inches. 

’ Rider - The mnufcceurrr rhJl1 provide the Jervlccs of l rider 
during l hlpmcnt to expedite chlpplng of crch rraraformer. The 
rider JhJll provide pctlodlc verbal reports to the purchaser of 
the ctaafomer’c loutlon while in tranclt. 

’ Imprct Recorder - The wnufacturcr ‘hall mount 8n imp8ct 
recorder on the rallrord CJr urrylng the trensfonacr. This 
recorder rhJl1 bc Jcnsltlvc CO vertlcJ1 ‘hocks l J well 8s shocks 
in rhc dlrcctlon of crevel of the CJr. The cherrr of this 
recorder Jhell bc reviewed jointly by prsonncl from the 
Owner. the rJllroed end the manufecturcr upon complctlon of 
transit. the Ovner cc‘erve8 cht tight co be #upplied with 

those portions of there eherta that lndlcrte Jwltchlng Jpceds 
grcrcct then & M.P.H. and l qulvJl8nc vJrrlcJ1 shockr. 

D Shipment - The manufeeturcr shrll notify the Purcheset’r 
Rcccivlng’ Agent ldentlflcd in the Purchase Requl8ltlon of the 
transformer ship date. The Agent JhJll bc notified of this ‘hip 
d8te 8 mlnlmum of 03 hour8 before the transfotmct 18 rJlcJJcd 
from the thnufacturcr’r factory. 
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’ InJtrllJtlon Enclnccr - The ~crvlccs of a qurllffed lnsrrllatlon 
engineer JhJll be furnlahcd for the purpose of JupcrvlJlng flcld 
Jsse.mbly Jnd provldlrrg flnJ1 Jdjustmenr of the equIpmint 
purchJJcd tinder Ihls speclflcrLlon. 

2-15 TESTS 

e Test Reports - Ten (10) copies of 8 certified report of the 
Lests Jre required for the rransformcr supplied. Reports are 
Lo be Cent fo the Owner vithin 15 dJy8 Jfter completion of 
tests. 

o Rcaufred Tests - The follovlng tJstJ JhJII b8 mJde in JcCOrdJnCJ 
with lrrcsr ILLE or ANSI StJsdJrdJ end with the 
transformer l 8Jembled in it8 own CJSC, with buJhlng8, oil, etc., 
in the sJmc manner es ir will bJ in 88~1~~. The tectc JhJll 
include rhe following bur not nccrscrrlly in the order 1ltccd: 

.J ) 
b) 
Cl 

.d ) 

t) 

f) 

g) 

h) 

1) 

?olarl ty 
kti0 0” “Ch “0 1oJd t‘p. 
Ylndlng re8lJtJoce in ohms on l Jch no lord tap. 
No 1oJd leer wctcs Jnd Jxeiting curtset et 1OOZ end 
1102 of rated voltegc. 
Load lOJe WJtCJ et the trrnsformcr 55’C rlrc racing end 
pcrccnt poritite JJquJnce i~edrnce on l Jch no load CJp. 
Al80 provide loed 108~ watt vrlues it the 65’C rJrlng. 
Loed 1088 wcttc and percent cero requcnce 1mpJdJncc 
on JJch no 1oJd tap. 
Temperature tire ceet. (Unless tcse dctr on dupllcJtJ 
or cssJnrlJlly dupllcrta unit 18 JvJllJblJ.) The test 
report JhJll 1ndlcJLc the Cop 011 Jnd winding CempcrJeure 
rice for 55’C Jnd 6S.C test runs. 
,,Jt,UfJCtUtJt’J @AJlitJ COOttO bpu1.e Test 0” ‘11 138 
kV (550 BIL) windings with ground curtent =Jcurewn( tJkJn 
on at lccst the T.V. test. 
Induced voltage t8J t - All 138 kV windings ‘hall be 
JccoepJnicd by p~rtl~l dlechJrge/corooa (PD) monfcorlng, 
perfomed in Jccordrnec with Section 9 of IEEE StendJrd 
P-262g-1977 Jnd the latest P-262B comml~crc drafr 8tJndJrd 
with chc following exceptions Jnd norrtlons: 

1) The no 1oJd top chengcr JhJll k ccc on the full 
vlndlng top. 

2) E~IJ~CB~OC Lmel. At the ctcrt of the test. Jn 
l nhJhcJo~nc pocenrla2 JpJdfiJd in Section 3-O 8hJll 
.k induced in chc WV winding end held for 7200 
cyc1e.. 

3) One tlour Level. At the end of the 7200 cycles, 
the induced VOlCJge 8hJll k lowered to the one hour 

. lcvcl pot8ntiJl JpJClfled in Scctlon 3-O end be 
malntalned for the rcoelnder of the one hour 
period. 
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b) The result8 Jhsll be consldercd .cccpt.ble rnd no 
further p.rtl.1 dlJch.rge tests shall be required 
If: 
(1) The mJJnitudc of the PD level does not 

exceed 100 mlcrovolrs. 
(11) The lncrcrs. in PD 18v.1~ during the One 

but Level does nor exceed 30 microvolts. 
(111) The PD levels during the One Hour Level 

do not Jxblblt Jny Jtc.dl1y rls1n.J trend-rnd 
there 1s no sudden, JuSC.lned Increase in 
levels during the l.st 20 mlnnutes of the 
CCL ts. 

j) Applied rolr.ge test. 
k) 18o1.r.d Core LO Lank CeJiJtJnU. The eorc to tJnk 

rJSlst.ncJ mcrsurcd kcwcen the l~ol.ted eorc gtound JtrJp 
end the tJnk JhJll k J minimum of 20 megohrm vlth the Core 
lnstrlled in the rcnk end under 011, end Jh.31 b8 ncJsuted 
with . 1000 volt mcggcr. The .mbl.nt tJaper.turc rhcll also 
be recorded. 

1) fneuletlon Pow&r Pactor Test. The power f.cCor of the 
lruul.clon CyStem of the CrcNfomer when #.Jured between 
the high volt.g. vlndlngs Jnd ground (tenk), the low vo1c.g. 
vlndlngS .nd ground (tank), or when m.8ur.d bctuvccn any two 
windings rh.11 not exceed 0.52 corrected LO 2O’C. Any 
lncrcrsc .bovc this veluc, resulting fran material 
compocltlon, will bc eccepteblc only if dccrllcd engineering 
d&C. rel.tlng to the inherent power factor of the fn.tJrlrl 
.nd the l ntlclp.tJd incr..sJ in power f.ccor test v8lu.s of 
the tr.nJf0rm.r are supplied to Hr. ii. B. Binder, Jr., 
Ccntr.1 Equlplrrnt Appliution Engineer. Ohio Edison Comp.ny, 
76 South hln Street, Akron. Ohio 14308 ct IJ.sr cvo 
months prior co the Jhlpmnt of the ttansforwr. 

m) 5.n.k 011 193 tJJt 
“1 t.J-in-Oil kAJ~~‘J‘. These ttSC8 Jh.11 be performed 

during v.tlous ph.8.s of the testing process. Dlrsolvcd 
g.‘..‘ Jh.11 bc extr.ct.d firm . known “0~~8~ Of tt.fSfOtret 
011 Jnd cncl7ztd using g.8 chrormtogr.phy in .ccordcncc tith 
ASI c57.104-1978. HJJSurJd eonccnttaclons (PP?! v co v 
b.sls) of J.ch g.s rh.11 bc ltcmlted on the transformer test 
r&port for J8Ch tue run Jnd Jh.11 not cxcc8d the .bsolut. 
limit‘ J‘tebllshcd belov. If during the proccsr of these 
tests. llmics for Test 1, 3 or L l r. Jxcccdcd, the 
Psnufeccurrr rh.11 conc.ct the purch8s.r bcrore proceeding 
f urthcr. The rarultr Jh.11 be considered l cceptebl. .nd no 
further Gas-in-Oil Tests Jh.11 h required if the limit8 Jr. 
not execeded. A minimum of four (4) C.s-in-011 Tests shell 
be performed JS indlc.ced. 
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Abnolute Limit9 for 
Gas-lfl-011 Anrlvsls 

Conccnrrrtion PPY (v 10 VI 
Gas TLSL 1 Tot 2 Test 3 Test L 

HZ Hydrogen 3 30 30 

CH& Merhrnc 1 5 5 - 

co Cerbon Monoxide’ 75 75 

CO2 Cerben Dioxide* 100 LOO 

C2b Ethylene 1 5 S 

C2H6 Ethane 1 5 5 

C2H2 Acetylene NOM None NOlW 
Detectable Detecceblc Dececteble 

*In addition co llmltr ecetcd above, the CO2/CO rrclc rhrll not exceed l 

value of 10 for Ierce 3 end 4. 

Test 1 Before Any Terting. Llolce given reprcrenc 102 of the 

4 
- values given for Tcsr 3. 

v 
feet 2 Before Temperrcore Wee Tert. Limits are not l stabliched, 
- but valuer should be recorded on the test report. 

Tesr 3 After Temperature Uee Teat (but before Dieleccrlc 
- Tests). 

Tesr 4 After Cororu Toat. Numbers given In thlr column are 
absolute PP!l velues and l IYIDC no transformer 011 ehenge or 
degrrring proeeer. 

0 Special Notes - 

a) The results of the Core to Teak Icslrtmcr and 
I~ulatiom Power Iactor Tertr shall be recorded on l tag 
and inserted in the control cabinet of the transformer prier 
CD rhlpmenc. The resulce of both of cheee tests rhall l lrc 
be recorded oh the test report. 

b) All neucial mounted devices #hall be dlrconneceed during the 
Impulse and Applied Voltue Tretr. 

o Problems During Testing - If the craneformer fill, to pars the 
dlelectrlc cesce or gurrenceed limlcr apedfled, the Purcheser 
shell be notified lmmedlacely by wire or phone for a declrlon on 
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the rcceptebllicy of the transformer. If l fellure occurs, 
l ddlclonal tests shall be made as required CD locare the 
f allure. After repair or rebuilding. Che required tesce she:1 
be repeated. 

o Tcrc Results - The cesc report rhell include the results of 111 
of the above cescs except the impulse test, together vlch 
quantity of 011 used with the cemperrcure rise test, efficiency. 
regulation end l xciclng current et the rrme points given in the 
manufaccurcrh proposrl. end the percent impedence between 
windings, stating the kVA bese. The percent lmpedence (both 
poslclve and zero sequence) shell be ehown for UC% tap 
porltloo; the nameplate shall rhow the impedance for the 
nominal vclcege tap only. A zero l equence lmptdence diagram may 
be included with the test report for al1 teps in lieu of 
lndlvlduel zero sequence winding lmpedencee. 

* ACvrncc Notice - The mnufrccurer rhall give advance norlcc of 
~11 cesclng, particularly the lmpulre and induced volcege/corona 
ceccs, end the purcheeer reserves the right to witness any tests 
performed. The ANSI Stemderd lmpulee test may be required 
et any time prior to the impulre CCCL, for l ddltlonel quoted 
cherge. 

2-16 PP.ELI?fI~Y DATA AND DWINCS 

The manufacturer rhsll furnish for approval, four (&I prints end one 
(1) “Pull Sired” Reporduccible Tyler of the folloving data and drwings 
suitable for construction purposes CO the Ovner. 

a) Transformer Outline Drawing rhowlng: 
1) tare derail illuscrecing loed 

beerlng areas, recommended pier 
speclng (where l ppliceble) and 
trnk handling feclllcles. 

2) overall weight, vldth, length and 
height. 

3) shipping weight. tidth. length and 
height.: 

I) center lines of gravity in each 
direction of both the complete oil 
filled unlc and the unit without 
011 in its etrlpped shipping 
state. 
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5) 

;; 

8) 

9) 

IO) 

11) 

12) 

13) 

14) 

15) 

s”6Mry of all actual llvc pert 
clt~rsncer with alnimum values. 
detail of CO?C ground connection. 
indication of conduit matcrlal 
rYP=. 
locatlo” end detrlls’ of control 
crbfnct. 
looclon and detrllr of the top 
011 and winding temperacure 
indicators. 
height of bushings end lightning 
arresters above the tenk. 
lndlcatlo” chat the tenk color fr 
ANSI #49 Eorlron Cray. 
indlcetlon of future l qufpiwnc 
such ‘S BTCT’s l hov” with dotted 
li”lZC. 
loution end details of . pre.sure 
“1 cuum gauge. 
lootion end dccrfls of the Inert 
Car-Pressure Oil Preservation 
System 
verlficrtion of the following 
specified items end deeails: 
(a) .n oil level gauge with 

ungrounded elerm concects. 
(b) l sudden pressure reley and 

test velve piping details. 
(c) e self-resealing pressure 

relief device with ungrounded 
alarm contacts. 

(d) an additional oil themomctcr 
well. 

(e) l tap changer hendle with 
provisions for pedlocking. 

(f) ground peds. 
(g) drain and filter press 

valves. 
(h) l raupling device. either Ohio 

.gress 15700 or proposed 
,alte.rnrrt with dctellcd 
drwings end other descriptive 

.dete. including unufaccurcr 
end cecelog number. 

(i) s vacuum pump connection. 
(j) radieeor velve deeells with 

detailed drawings end other 
descriptive data, including 
manufeccer end cecelog number. 



_r.._- ----_-.. .._.__ ._ 

Page 20 of 22 

b) Bushlnc ~tllnc Drwlnt showing: 
1) lnd~ctrion of rrrlkt dlsrmcc 

2) 

3) 

4) 

5) 

6) 

7) 

8) 
9) 

and other dlmnsional data. 
Indlcatlon of creep dlstence 
if not expressly Indicated In 
rtadlly l veilable CrCalog 
Informaclon. 
Indlcarlon rhet the color is 
ANSI 170 Light Cray. 
Bushing stud diameters and 
threading details. 
locerlon and detail of power 
factor test tep. 
lndlcatlon whether the bushing is 
a drrrthru lead or bottom 
connected type for this 
eppllcetIon (mey be Indlcsted on 
TR outline). 
Indlcetlon of bushing 
lnterchengeebility. 
derail of bushing nameplate 
All dlmenslons shovn in the 
l ppllcsblt Dlrnslons of outdoor 
Power Apprretue Burhlog tables 
from AYSI/IEEE Std. 26-198L shall 
be indicated. 

c) Lightning Arresrer Ourline Dravlnrs 
rhowing: 
1) Indication of rcrlke distance. 
2) indlcscion that the color is 

ANSI 470 Light Cray. 
3) locaclon and detail of clrmp type 

terminals. 

d) Nemcplstt Drawing. preftrebly on 
l rendard A sire dreving and In no Case 
on l ny lergcr drewing than ctendard B 
I ILL dravlng , showini? : 
1) l ll date required by ANSI 

c57.12.00- 1980. 
2) polaritj of all CII. 
3) lndicetion ofprovision for meter 

seal or tep screw. 
P) crane lift to uncenk. 
5) provisions for future equipment. 

for example. CTr. 
6) gurrenreed eound level in 

decibels. 
7) wlndlng conductor material, either 

copper or blumlnum. 
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c) Schematic end dctell vlr!nr dlrnrrms 
for control end l ccessorlts showing: 
1) locetlon of purchaser’s 

connect ions. 
2) indlcerlon of supply voltege. 
3) ground connections. 
4) tcrmlnel blocks. 
5) fndlcetlon of rpeclel LC terminal 

block nemeplrte (when required on 
peg= 1C). 

6) indlcetlon of l uxlllery breaker 
type. 

NDTE: All dcrefl wiring diagrams end wiring llsrs shall 
cleerly Indlcrce the vlre physical routing with each 

wire’s origin, destlnatloo and rice Included on 
these prints. 

f) Current Transformer Appllcstlon Dece in accordance with 
ANSI C57.13-1978 rhowing: 
1) connection diegre&vhere l ppllcable 
2) ratio corrrcrIon fecror curves 
3) l xcleeclon current dete 
b) accuracy clrss 
5) lndicerion of leed 6 secondary winding rrslsrence. 

g) Llneer Coupler Dete (when LCe are required on pegc 1A). 

h) Bushlne Pccentiel Device Date (when BPD’s l re required on 
page 1A.). 

2-17 ?INAL DRAUIWGS 

’ Rcculred Drewlngs - Ten (10) fully cercIfled prints end two (2) 
‘Full Sized” Reproducible Mylrrs of esch drawing listed In 
rcctlon 16-O rupplemnted by the following rhall be supplied end 
rent to the Owner. 

l ) ten (10) Instellrclon, operstion end melntenence Instruction 
books vhlch include l listing of recommended l pere parts to 
be melntelned JS rperes by the purchaser. The instruction 
books l hell contrin Instrucrion leaflets for l ll trsruformcr 
accessories such es lightning arresters, sudden 
pressure/feulc pressure reley. pressure relief device, NLTC, 
cooling cqulp~nr, pumps (if rupplled), radiator valve 
instruction leeflec, etc. 

b) ten (10) sets of drevlngs l dcquete to fecilicere any 
necessary field l ssembly 
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C) ten (10) cop10 of llneer coupler instructlo” books, tiring 
Aisgrams, nameplsrc drawings and charscrrrlstlc~. 

’ Addltlonrl Docume~tatlo” - Not more than fifteen dry after 
shipment the following shall be supplied for each trrrafcmer: 

a) two sets of photographs (g-1/2’x11’) or drsvlngs shoving 
the plan and l leveclon of the lnrerlor l sscmbly 

b) ten (10) copier of the llncsr coupler tuf rcporer with 
Impedance test velues of ‘resistmu end reectence. - 

' Aperture Cards - In l dditlon, l copy of crch of the drrvlngs and 
test reports for l ech transformer shell be furnished on 35 mm 
standard aperture csrds hevlng a film quality thet complies with 
U.S. military speJflcetlon KIL-M-Qg6gD (2) deted 
Septcmbtr 20, 19S2. 

2-18 fISPtcrIOR 

Trensforwrs rhell be rubject to Inspection et any time by 
the purchaser. In l ddltlon, the unufsccurcr shell give advance 
notice of the following eanufrccurlng points l o chat en InspectIon un 

be made by the purchaser eftcr the manufacturer's quellcy control 
Inspecclon hrr been completed: 

1. completion of the windings immcdlatclp prior to ‘losdlng’ 
2. completion of the core end coil assembly Immedlrtcly prior to 

ranking. 
3. complecIen of tanking immediately prior to tasting (see 

Secclo” 15). 

: 1 
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Ipeclflcrtlrn Ilo. O[-U$-z: 
Pa/* I ef 1 

f?LCIIlCAtlO~ ID: lYSL’LA?leC OIL 

nil s~clflcs~lon covers lnrulstlu 011 purchrrrd @th or .I part of e,v 
equlprnl l # -11 AS 011 purcheeed SePerrtelt In drums or tank ears for ,,,, 
In all power Crrnrforrrr, dl#trfbrCion trsnslormers, olJ efttult brrrbt,, 
voltrga tegulbtetl, 011 cltcult tecloerrs, and 011 erlcthes. 

CPLCZIL u4L’IurDm 

Ihq unufrcluret of l qu:P-nc ho futnlrhet Lnsulrllng 011 .I l cooponenr 
on l qulpnt order ohell be tetpowlble for incurfly that the 011 euppl~sd 

of 

&r froe orpthrnlc cNdes end -1 refined through l process gsnsrrlly 
rccepred ln the utillt~ industry. he Oil Dhll CO"tSt8 less th.n 
1 pm of PolycNotInrcod Blphenyls 0th). 

IL, OIL RST KXIU?LF?S 

Intulsrfag oil Butt conlotm to all of the tmqufteunts of krlcsn beiety 
for Tr~rio( and kterlrls Strndrrd Speelflerclon for runqral lnsulrcin( 011 
ased In Uecttleal APPStrtus. *SIN b3Lg7 htesr twleloa, except l s 
rsdlfld bJ Chrsr .p.ClfiCrll..t. 

Type 1 Nnrrrl 011 l hell k used for eubstrtlon ttrnsforrrs l rd rll oil 
circuit brederr. 

Type II tintrel 011 ohall be used lor dlsttlbution trrnsfomrs, roltrge 
tefiletors, oil cltculr teclosert and 011 eticcher. 

Ttst u?ot?s 

TM unufsctuter eke11 provide three (3) certified coplas of oil test 
report, for 011 circuit breakers, vlth l rolcye rating of 13I tV or rbova 
l d pour ttmsfotrrs 1atg.r thsn 10,000 EVA. tith l voltwe trtitq of 
138 kV or l bve. Ike test reports ehrll be rent to the tiserrl 4ulpmrnt 
~p1lc.rl.n Laglsesr. Ohio Ldlson Ceqeny, 76 South kin Street, Akron, Oh:: 
AOOI, prior to rhlpwnt. 

opa requewrt, three 0) certified copies of oil test reports oupplied for 
l quipmoc ta&d klor 131 kV ohrll be rent LO the following: 

1) Clt,etel Cqulprnc Applicrrion Lnglneer for l ubqterikn l quiprnr. 

2) tinerr Dlsttlbutton Engineer for disttibutlon l qulprnt. 

Ircyprd for Brvlilon 2 
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~~cciflcrtlon No. n-1 
rare 1 of 3 

I-0 

2-D 

1 3-o 
9’ 

A-0 MOL?R,?ING 

Vcrtlcrl Sreck 

5-a TERXINALS 

The teralnal connector8 ehell be -NEtU 0 hole drilling blade type ln 
accordance with ANSI Sienderdr. 

6-O HIZEPUTE 

sr~cxrxcmo~i rm 
NG’TRAL CROLXDINC RESISTORS 

til reslaLor(o) #hall be derigncd In accordance with Klf Standard 
X-1972 lnrofrr l e lr conrletent with thle rpeclflcrtlon. The 
rcei~tor rhrll eonel~t of rtrlnleer rcrcl rerlrror l ltacntr mounted in 
l grounded lowered l fcty l nclomrc. 

MTINGS 

Reslarmcc 6 

Voltegc Bating 5 

Current ItaCing 
Time htlng 
(@ Current lacing Above) 

cl00 
10 

(ohm) RealmLance rhall not EO 

below I ohas. 
(kV line to grd.1 Lc~lrtor 

l hall be retcd for 
cons tent vol rage. 

(A) 
(met) 

APPLICAfIOli 

Outdoor Sentice 
Ground Faulr Current Lieirine Uee Inreadsd 

DIELECTRIC EC’L’IREEh7S 

The rerlrcor rhell have dielectric rtrengrh l rhovn below and in 
l ccordancc with IFXE Srendrrd 32-1972. 

Notlnal 
Ioru~et100 Cle1s 

5 kV 

Applied Potential 
Low Prequency 
Test (LV Rms) 

13.5 

The Wcutrel Grounding PCeletor l hell be provided with a 
corroeloo-rerlrtenr nemcplete vlrh ell l ppllceblc d&La l peclfled 1n . 
IEEE Standard 32-1972. 



Spcclflcrtlon No, n-1 
Pegr 2 of 3 

SPCCIPlUTlON POR 
NKTUL CKGNDINC UZSISTORS 

7-u Sr’tLlAL lU&LJIKf~hTS 

7-l Termlnale rhell be locrted with reepeet to the bare 
Lncuhcor l upporte l a lndlcrted in thir drevfng. 

7-2 Poet type lnrulrtorr 
l re required. 

7-3 Tcmlnalr are LO be 
eleccro-rln plrred. 
7-4 Resistor Element shell 
be stainless creel 

7-5 C.T. Requirements l re 
ehown on Page 2-1 

8-O 

yourteen (14) copies of certified report of tests l re 
rewired l nd rhall be lent to the Dvner vithin 15 drVb 
rfter completion of festl. There cute 8hell be udk in l ecordencc 
with IEEE Standard 32-1972 vlth the reeietor fully l rcembled for 
normdl errvice. The report ehall include re#ulr~ of the Applied 
Pocenrial feet end resletence ma~U?ements. Tempereture rest(r) rhall 
be mede oo on ueembled recistor~oo~~ if no record of a LeapetatUre 
test, mede la l ccordence with IEEE Standrrd 32-1972, on l duplfcrte or 
l erenrlally dupllcrre design, ie wallable. 

9-o PELIWINARY DATA AMI DRAWINGS 

P-l The unufrctuter l hell furnlrh prellmin8!y data rulLJble for 
construction plens including overall dlmencionr, veiyhrs. termlnel 
locrtionr, rermlnal ‘dimensions, terPIna1 current teeing. end locacior 
of support iaculrrotc. 

9-2 
the Ovner. 

Three (3) copies of the following dreuinge #hall be cent 



Spcclflcrrlon No. R-1 
Pegc 3 of 3 

SPLCIPICATION POR 
NELW GROWtiDING RESISTORS 

ie8letor Dutllne 
Temlnel Connector Durllne 
lnrulrror Durllne Including kuntlng Detrlle 
ILB:e&or Nemcplrre Drrvlng 

10-O PINAL DRAb-lNtS 

Not more then three monchr after l pptovrl. fourteen (11) cerrlfled 
prlntr and two (2) -Full Sited’ Hylerr of the above drrtinpr 
l upplemencod by the followinS rhrll be l upplied: 

lourtcen (14) Inrttuctloru Booka vith l llrt of the 
menufecrurer’r recommeaded l pere parts. 

Fourteen (14) eetu of edequate drevlnge to frclllrrce any 
ncccrrery field urenbly. 

W85/027 
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3.0 QUALITY ASSURANCE 1.0 

3.1 Qua?ity Assurance Proqran Reacirements 1.11 

3.1.1 QA Program 1.12 

The Seller shall have in effect at ell times e quality l surance 1.13 
(QX) Program which clearly establishes the authority end responsibility 1.14 
of those responsible for the QA Progrem. Persons performing quality 1.15 
functions shell have Sufficient Jnd vellldefined responsibility end - 
authority to enforce quality requirements, to identify, initiate. 1.16 
recomrnd. and Frovide soluzions to qrrality problems. end to verify the 1.17 
effectiveness of the solutions. No submittal of this QA Progrem is 1.16 
required. 

3.1.2 Seller’s Responsibility for Suppliers 1.20 

The Seller shall identify. in purchase documents to his suppliers. ell 1.21 
ap;?icat?e quality and QR requirements imposed by the En;xlters’ 1.22 
specification on the Seller end shall ensure compliance thereto. 

3.2 TcsZs 1.26 

The transformers shall be tested in accordance with Specification 1.27 
No. ‘SD-46. 

Written records shall be kept for each test shoving date, equipment 1.29 
tested, test method end test results. Test records end certificates of 1.30 
fin.?.? inspection ot a;proval shall be sub%ittcd to the Purchaser for 1.31 
each test within 10 vorking days efter test completion. 

The Seller shell be responsible for compliance vith his standard 1.32 
in-production test procedures. 

5.2 Documentation 1.34 

3.3.1 Retard System 1.35 

A records system shell be established and mrintrincd that provides for 1.36 
the identification end correlation of test and inspection records end 1.37 
certificetes. 

3.3.2 Final Inspection end Check of Records 1.43 

The Seller shall be rcspo&ible for inspecting the item(s) and checking 1.41 
the l ppliceble records, priof to shipment, to verify thee l ll 1.42 
specification requirements hew been complied with. Two complete sets 1.44 
of l ll documents required to comply with this specificetion shall be 
submitted to the Purchaser. Actepcenca of the completed sets of records 1.45 
does not relieve the Seller of responsibility for compliance vith 
specification requirements. 1.46 
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1.40 

1.49 
1,s 

1.52 
1.53 

3.4 warrar.ty 

The Seller shall warrent for e period of 12 months from the in-service 
dare or 18 months from the shipment date (vhichevcr occurs first) ell 
l q-ipment Supplied is free from defects in design, metcrirl, snd 
workmanship. The Seller shell also verrent the equipment Supplied is 
suitable for the intended instellrtion and operrtion es described in 
this Specification. 

In the event that the equipment fails to achieve the vrrranted 
performance. then. to the extent that the deficiency or failure to 
achieve the warranted performance is attributable to equipment supplied 
by the Seller, the Seller shell make such adjustments or modificrtions 
to enable the equipment to achieve the werrrnted performence. The cost 
of these l d]ustments or modifications shell be to the Seller’s wcount. 
After such adjustments or modificetions, should the equipment feil to 
achieve warranted performance, an equitable settlement shell be made, 
which may without lrmitetion include an adjustment of purchase order 
price. 

1.54 
1.56 

1.57 
1.59 

2.1 
2.2 

3.5 Field Tests 2.4 

The Purchaser mey conduct field tests at his ovn expense to verify 2.5 
performance gurrantces under the l cturl working condition. Where the 2.7 
tests reveal deficiencies in the equipment or devietions from the 

rl 
guarrntecd performance, the Seller shell be completely responsible for 2.6 
any modifications, repairs, and/or adjustments required to meet the 

w equipment perfomenct guarantees. 2.9 

Should edditionel field testing be required to verify performexe 2.10 
guarantees, the cost for the field represe?.tative snd required materials 2.11 
shell be at the Seller’s expense. 

k-1516409-14e 06/29/07 lE5 
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4.0 PREPAWaXON FOR SH:P?IENI 1.8 

Pecka9ing shall be edequate to prevent contaminstion. mcchrnicrl damage. 1.11 
or deteriorrtion of the item supplied. These requirements are 1.12 
eppliceble immedaatcly after manufrcture. 

The Seller shall identify desiccants end inhibitors used and the 1.13 
required replacement frequency. 

Expendable msterirls, such as taper. bkricrs, plugs, dcsiccrntr, 1~14 
dcsiccrnt begs, inhibitors, etc., in contect with l ustenitic steinless 1.15 
steel or nickel elloys shell not contribute to corrosion during the 
storage period, by, for l xem?le. water or condensate leaching 1.16 
deleterious chemicals contained in the l xpendeble materiels. 
Objectionable chemicals contain lead. mercury. chlorides, fluorides, 1.17 
sulfur, and zinc. 

Items shell be inspected for cleanliness immedirttly before peckaGing. 1.18 
All openings into items shell be sealed or plugged. Weld-end 1.20 
preparrt;ons shall be protected l geinst corrosion end physical damage. 
Entrapped wter shall be removed. 1.21 

The outermost covering shell be clearly marked vith the complete vendor 1.22 
identificetion which shall in:lude weight. 

The equipment shell be packaged for indoor storage. 1.23 

The veight lifting points, indicated on the Crete, skid, or peckrge, 1.24 
shall be utilired for al? har.<ling procednres. 
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5.0 SUPPLEt!ENJAL PROVISIONS 

II I 

1.8 

5.1 De\%etions ar.2 Noncor.fonnrnces 1.11 

No deviation or noXOnfOn!WICe from this SpeCifiCetiOn or applicable 1.12 
federal, state, or locel codes end stendrrds invoked by this 1.13 
spccaficetaon shell be rccepted until l PFroved by the En9incers. 
Devirtions rre considered departures from any requirement of this 1.14 
rpecificetion. Uncorre:trble nonconfoma~ccs are considered to be 1.15 
conditions which cannot be corrected within the specificetion - 
requirements by rework or replacement. 1.16 

The Seller shell proaFtly document and notify the Engineers of ell 1.17 
devirtions and nonconformances from the specification (such 8s 1.18 
devirtions from l pFliceble codes and/or drrvings). Further 1.19 
manufecturing after detection of any devietion or nonconformance prior 
to the Engineers' approval shell be et the Seller’s risk. No departure 1.20 
from the specification shell be bindin on my party until an edden&m 
or revision to the specification has been issued by the Engineers. 

5.2 Correspondence 1.22 

A:1 corresp:nden:e from the Seller shell consist of an originrl plus two 1.23 
copies and shall contain the following subject herding: 1.24 

Purchase Order No. (lrter) 1.28 
J.O. No. 15164.00 1.29 
5000 kVA, 23kV-2400/4160 V Transformer 1.30 
LIMS Demonstration Project 1.31 
Edgewster Stetion, Unit No. 4 1.32 
B&cock & Wilcox Company 1.33 

Bid documcr.ts and contrrctuel correspondence reletive to or affecting 1.37 
prices, terms, conditions, price adjustment. deliveries, return of 
mrtcrirls for credit, routing of shipments, or that which changes the 
price or scope of an order even though also discussing engineering 1.38 
metters shall be addressed to: 

Babcock & Wilcox Company 1.41 

copy to: 
., , 1.46 

Hr. John H. Davies 1.49 
Stone & Webster Engineering Corporation 1.50 
P.O. BOX 2325 245/6 1.51 
Boston, Urssechusetts 02107 1.52 
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Corres~cndtxe relative to inspection. expeddting. technical matters, 1.56 
and transmi :tal of manufacturer's drawings. spare parts list, and 
operating ins tructions shall be addressed to: 

Babcock 6 Wilcox Company 1.59 

with a copy to nr. Davies of Stone h Webster. 2.5 

5.3 SubsuppLiers 2.7 

Should the Seller propose to purchase from, another supplier any of the 2.8 
l qJi?ment, materiel. or services specified herein, he shall, upon 2.9 
request. identify the subsupplier for the specific equipment, material, 
or services atemitrd by the Engineers. 2.10 

To the extent that they apply, the Seller shall impose on each of the 2.12 
subsq;?iers the coq~letc reqJ:rements of this specification. He shell 2.14 
be directly responsible that the subsuppliers are completely aware of 
all of these requirements, and that they abide thereby. 2.15 - 

5.4 Release for Material Purchase or Fabrication 2.17 

c Written approval to the Seller to start fabrication of the equipment 2.16 
I covered by this specification will be provided by the Purchaser. 2.19 

Fabrication is to be based on drawings and procedures reviewed and 2.21 
l p?roved by the Engineers as required by the specification. 2.22 

5.5 Tools and Spare Parts 2.24 

One complete set of 111 special* tools, fixtures, and l pprtcnancer 2.25 
required for maintenance and operation shall be furnished. (*“Special” 2.26 
is defined as anything not normally and usually available in a power 
station or readily available thereto.) 

The Seller shall itemirc on the attached Data Sheet the special tools 2.29 
that will be furnished. 

A detailed list of all recommended spare parts shall be provided by the 2.50 
Seller. This list shall include the cost, location, and address of the 2.31 
1o:al supplier, generic, description of the part. and the Seller’s normal 2.32 
delivery time. 

5.6 Installation, Operating. and !laintenance Instructions 2.34 

No later than one month before initial shipment, the Seller shall submit 2.35 
to the Engineers' Project Engineer 12 bound copies of a complete 2.36 
installation, operating, and maintenance manual for the equipment 
furnished, including instructions for individual components. All fine1 2.39 
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instructions shall be certifaed by the manufacturer as applicdble to the 
l q2ipner.t furnished, and shall be specifically identified, such .s by 
serial nuber . The Seller shall inscribe the following identification 
on the cover: the words OPEMTION AND HAINIENANCE MANUAL. the name and 
location of the equipment, the name of the manufacturer, and the 
contract nudxr . The manual shall include the names. addresses, and 
telephone nurders of other equipment suppliers, and of the local 
representatives. The manual shall have a table of contents and be 
assembled to conform to the table of contents with the tab sheets placed 
before instructions covering the subject. The instructions shall be 
legible and easily read. vith large sheets of drawings folded in. The 
manual shall include: wiring and control diagrams 4th data to explain 
detailed operation and control of arch item of equipment; description 
of the function of each principal item of equipment: installation 
instructions; maintenance instructions: lubrication schedule including 
type. grade. temperature range, and frequency: safety precautions, 
d:agrams, and illustrations: test procedures: and performance data. 

2.40 
2.41 
2.42 

2.43 

2.45 
t-.46 
2.47 
2.48 

2.49 
2.51 

2.52 
2.53 

One adSieior.a? set of instruttions. certified by the manufa:turcr. shall 2.54 
be packed and sent with the l quapment to the jobsitc. A parts 2.56 
identification list shall accompany each sat of instructions. This list 2.57 
shall include settional and/or outline prints or illustrations . mentifyinp each numberad part and location in relation to the l qJipmtnt 
as a vhole. The parts list for equipment shall indicate the source of 2.56 
sup!;ly and recommended *Fare parts. 

5.1 D&ta and Draxings 3.1 

After the order is placed, the SeLler shall submit all drwinp in 3.2 
accordance with the agreed-upon schedule. The dravings submitted shall 3.4 
she< the following: 

1. All physical outlines, ss required, to shov the overall sire 3.6 
and space requirements (including that for dismantling and 
maintenance) and the interrelationship of the various 
conponcnts 

2. Cross sections and details, as required, to satisfy the 3.7 
Engineers and Purchaser that all components sre in conformance 
vith the intent of the specification and are satisfactory from 
the standpoint of design and physical arrangement 3.8 

3. All information required by the Engineers for the design &nd 3.9 
location of all connecting Purchaser-furnished structural or 3.10 
electrical itkms such,as steel supports, cables, conduit, etc. 3.11 

4. Weight of the equipment and distribution of the static and 3.12 
other loads 
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As a mxim~un, the fcllcwin~ data and drawings are required: 3.15 

1. Equipment arrangement draving 3.17 

2. Elementary diagrams 3.18 

3. Wiring diagrams for circuit breaker and uiring bctveen circuit 3.19 
breakers and external devices 

4. Oil1 of Haterials 3-*to 

5. One Installation, Operation, and Haintenance tfanual for review 3.21 

The Engineers’ job order number and purchase order number shall be shovn 3.23 
on each draving. 

All drawings submitted shall be in the form of one good quality 3.24 
reprodxible and three good, sharp, black and white, dirett contact 
prxts cf the Seller’s oriGina drawing. 

After reviev by the Engineers. one direct contact print marked APPROVED 3.25 
or AFPRXED AS REV:SED vi11 be returned to the Seller. If marked 3.26 
APPROVED AS REir:SZD, the reqkred changes shall be incorporated by the 
Seller, ciearlv identified. and be resubmitted to the En5incers. If the 3.27 
Seller elects not to rncorporatc the revisions. he shall inforrr the 
EnSbeers that the suggested revrsions cannot be made vithout prejudice 
to the Seller’s ras?onsibility under warranty. 

Arran9cments for prodxeion scheduling and the procurement of the 3.2S 
necessary materials shall not be deferred pending approval of dravinps. 

The Engineers and Purchaser reserve the right to reproduce any dravirq 3.29 
or print received from the Seller, as may be required during the design 
and construction of this project and the preparation of a plant manual, 
despite any nctice prohibiting the same appearing on the drawin; or 3.30 
print. 

5.8 Proposal 3.32 

The bidder shall furnish vith his bid a list of all equipment he 3.33 
prsposes to use. Deviations from any of the Engineers’ requirements 3.35 
must be clearly defined along with the reason(s) for the proposed 
ckange (5). AI1 data sheets shall be filled-in. The folloving da:a and 3.36 
drawings are requrrcd with. the bid package: 

1. Preliminary Bill of Waterial 3.40 

2. Outline drawing; showing the general l rranqement and 3.41 
approximate dimensions of the equipment proposed 3.42 
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5.9 Schedule 3.45 

The following schedule, or a revision of it, as agreed upon by the 3.46 
Seller and the Engineers before the purchase order is placed and 3.48 
included with the purchase order, shall be binding upon the Seller. 

Hilestone Date 3.51 

1. Bid due date -3.53 
2. Award purchase order 3.54 
3. Initial drawing submittal 3.55 
4. Equipment delivery date 3.56 

C 

, 
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J.O. No. 15164.09 Bid Specification 1.9 
Spec. No. 15164-E-007 1.10 

Specification for 

5 KV HETAi-CLAD SWITCHGEAR 

1.13 

1.15 

Limestone Injection Hultistage Burner (LIMB) 1.17 
Demonstration Project 1.18 
Ohio Edison Company’s 1.19 

Edgewater Station 1.20 

Babcock & Wilcox Company (Owner) 1.22 

APPROVED 1.25 

Signature Date 1.27 - 

Preparer 
Lead Engineer 
Project Engr 

Stone & Webster Engineering Corporation (ENGINEER) 
Boston, Massachusetts 
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3.0. No. 15164.09 
Spec. No. 15164-E-007 

Bid Specification 
Addendum 1 - 919107 

Specification for 

5 KV KETAL-CLAD SUI'KHCEAR 

Limeatone Injection liultlatagc Burner (LIPiS) 
Demonstration Project 
Ohio Edison Company's 

Edgewater Station 

Babcock 6 Wilcox Company (Owner) 

1.0 SCOPE 

This addendum No. 1 l uasaariaes all changes to the specification to date. 

2.0 CHANGES 

ITEM 

1. 

CHANGES TO SPECIFICATION 

Delete: Pages 1,6,7, h 9 of Section 2.0 Technical Requirements 
Add: Pages 1,6,7, 6 9 of Section 2.0 Technical Requirements 

(Attached) 

2. 

3. 

Delete: Pages 5-I 6 5-A 
Add: Pages 5-l h 5-4 (Attached) 

Delete: Drawing No. 15164.09-ESK-002, 416OV-One Line Diagram 
Add: Drawing No. 15164.09-ESK-002, 416OV-One Line Diagram 

(Iaaue 3, dated 9/A/87) (Attached) 

4. Add: Protective Relay List (Attached) 

APPROVED 

SipnatUrC Date 

Preparer 
Lead Engineer 
Project engineer 

Stone 6 Webster Kn8ineering Corporation (ENGINEER) 
Boston, Massachwetts 
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1.0 GENERAL 1.8 

1.1 Scooe L 1.11 

This specification details the performance, design and manufacturing 1.12 
requirements for furnishing and delivering S kV metal-clad switchgear 1.13 
for the LIHK Demonstration Project being conducted by Babcock and Wilcox 1.14 
a: Ohio Edison Company’s Edgewater Station, Unit No. 4. 1.16 

1.2 Definitions 

Terms used throughout this specification arc defined as follows: 

1.17 

1.18 

1.20 Seller - 

Engneers - 

?ur:haser - 
(Owner) 

Approved - 

Approved - 
as Revised 

The company accepting the overall responsibility for 
fulfilling the requirements of this specification 

stone & Webster Engineering Corporation (SWEC), a 
Massachusetts corporation, or its duly authorized 
agencies restricted to the performance of the 
particular duties entrusted to them by the Purchaser 

Gabcock & Wilcox Company 

This word, when applied by the Engineers to the 
Selier’s drawings or documents, means that the 
drawings or documents are satisfactory in that the 
Engineers have not observed any statement or feature 
that appears to deviate from the requirements. The 
Seller shall retain the entire responsibility for 
complete conformance with all of the requirements. 

These words, when applied by the Engineers 
to the Seller’s documents, mean that the docu- 
ments are approved as defined above, except that the 
changes shown are necessary to be in conformance with 
the rtqulrements. On the basis that the Seller shall 
retain the entire responsibility for compliance with 
all of the requirements. the Seller shall either: 

a. Incorporate the changes into his document and 
resubmit to the Engineers, or 

b. Inform the Engineers that the changes cannot be 
made without prejudice to the Seller’s 
responsibility under warranty, and resubmit them 
with full explanation of the reasons therefor. 

1.21 
1.22 

1.23 

1.2g 
1.27 

1.33 
1.34 
1.36 

1.36 

1.41 
1.42 
1.44 

1.46 

1.47 

1.50 

1.51 

1.52 

1.3 Furnished by Seller 1.54 

The’ Seller shall furnish equipment, material and services as follows: 1.55 
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Item Quantity Description 1.59 - 

1 1 5 kV metal-clad svitchgear bus 2.2 
in accordance with attached 2.3 
specification 2.4 

2 Drawings and documentation 2.6 

3 Installation instructions 2.8 

4 Operation and maintenance 2.10 
manual 2.11 

1.4 Furnished by Purchaser 2.15 

The Purchaser shall furnish: 2.17 

1. Handling, unloading and installation 2.20 

2. External wiring 2.21 

1.5 Project Type, Location. and Site Conditions 2:24. 

The equipment specified will be used for power supply to other 2.25 
electrical loads. This is part of Gabcock & Wilcox’s LIFl6 Demonstration 2.27 
Project at Ohio Edison Company’s Edgewater Station, Unit No. 4 located 2.26 
in Lorain, Ohio. Edgewater Station is located on the shore of Lake 2.29 
Erie. 

The site is accessible via truck and rail. Maximum and minimum design 2.31 
ambient temperatures are 95’F and O’F, respectively. 
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2.0 TECHNICAL REQUIREKENTS 

This specification covers the technical and quality requirements 
for the design, fabrication, testing land delivery of the metal-clad rvitch- 
gear show! below. 

Ratings and Quantity 

Quantity: 1 Line-Up 

Raced Kaximum Voltage: 4.76 kV 

Bared Interrupting Current at rated Max. kV: .29 ICA rmz 

Rated Voltage range Factor, k: u 

Three Second Current Rating: 36 W rms 

Closing and Latching Capability: 50 M rm‘ 

Continuour Current RAting: 1200 A 

Accachments 

Drawing No. 18eue 

. I. 15164.09-UK-002 3 

II. Protective Relay List 

Dcrcription 

4lbO V One Line Diagram 

- -. 

, 
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Noin Bus Reauiremcnts 

Capacity: 1200 - A 

Voltage : 5 kV 

Conductor Material: Copper 

Joint: Silver-Plated and Bolted Connections 

Interior and Exterior Color: ANSI No. 61 Cray 

Special Requirements: 

NOtliZ 

Identification and Delivery Requirements 

LOCaCiOn: 

Prepared by: 

Delivery Required: 
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2.1 Scope 

This specification covers indoor metal-clad switchgear utiliring 
oilless. three pole, "Air-Magnetic" or "SF6 Gas" circuit breakers. 
Equipment to be furnished shall be in accordance with the latest ANSI and 
NE.% standards. in particular ANSI C37.20-1969/C37.20C-197&, Draft 
C37.20.2.19XX (D/lb, 5/03/85), NEHA X5-1981 and ANSI C37.06-1979. 
insofar as is consistent with this specification. The quantity and 
ratings of the equipment are specified on Page 1. The entire switchgear 
including circuit breakers. instrument transformers, buses, relay and 
control panels, and all accessory equipment shall be designed and 
completely assembled and tested at the factory and ready for operation on 
delivery. It shall be furnished with all necessary control and auxiliary 
equipment for satisfactory operation except for that aquipmenc to be 
supplied by Owner as specifically indicated in this specification. 

2.2 General Cubicle Requirements 

0 The metal-clad switchgear structure shall consist of unit type, 
self-supporting, completely enclosed stationary housings consisting 
of high tensile strength sheet steel treated vich suitable corrosion 
resistant undercoatings and finishes. Iietal thickness shall be no 
less than No. 11 HSG (Hanufaccurcr's Scandard Gauge). Finish shall 
be phosphatized prior to printing. External and internal surfaces 
shell receive one coat of corrosion-resisting paint. Cclor shall be 
Light Cray No. 61. 

0 The switchgear structure shall be designed so that additional units 
may be readily added to either end of the line-up. 

0 Individual units shall be completely isolated from adjacent units by 
sheet steel barriers. Ubera buses penetrate barriers. suitable 
bushings or other insulation shall be provided to minimire the 
possibility of eommunicacing faults between primary sections. 

0 Vencilrtion Lowers shall be designed to prevent the entrance of 
water and other foreign materid. When outdoor switchgear is 
specified. the enclosure shall aLso be designed to prevent the 
entrance of blowing snow. 



2.2 Ccncral Cubicle Requirements (Cont’d) 

0 Tha front of each unit shall have a full length hinged metal door. 
All relays, meters, indicating lights. and control swicchcs shall bc 
mounted on the door. They shall be mounted so that they can be 
viewed from the front vhile the door is closed. The door shall be 
designed to prevent the inadvertent operation or damage of relays 
vhile the door is being opened or closed. The door shall have a 
latching mechanism in the full open position and be designed to 
allow breaker removal without interference with doer mounted 
devices. 

0 A removable panel on the rear of each unit shall be provided for 
access to the power cable compartment. Paver cable interface 
requirements, if necessary. are specified on attachments. 

2.3 Breaker Compartment Requirements 

0 Connected, test, and withdrawn positions shall be provided for each 
breaker unit. 

0 Grounded metal safety shutters or non-metallic shutters made of 
insulating material which automatically close to cover the 
stationary primary contacts whenever the breaker is removed from the 
connected position shall be provided. 

0 A mechanical interlock shall be provided to prevent the breaker frolr 
being inserted or withdravn from the connected position while the 
breaker is closed. 

E The racking mechanism shall be designed to prevent overtravel of rhe 
breaker vhen moving if into the connected, test, or vithdrawn 
positions and to latch the breaker in each position. Provisions for 
padlocking the breaker in the test or vithdrown positions shall be 
provided. Positive means of indication shall be provided to indicate 
whether the breaker is in the connected, test, or withdraw 
positions. 

0 The breaker mechanism shall be designed so that the stored energy 
device is discharged when the breaker is withdrawn from or inserred 
into the breaker compartment. 

0 Circuit breakers of the same racing shall be completely 
interchangeable. 
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2.3 Breaker Compartment Rcauircrncncs (Cont’d) 

0 The stationary primary disconnecting contacts shall be conscrucccd 
of silver plated copper. All movable contact fingers and sprin&s 
shall be mounted on the circuit breaker where they may easily be 
inspccced. 

2.4 Hain Bus and Tap Requirements 

0 Main bus voltage ratings. capacity ratings. conductor material and 
joint requirements are specified on Page 2. Thermal limits shall be 
defined by ANSI C37.20C-1974, paragraph 4.4. 

0 Bus bars. connections, joints, taps and supports shall be guaranteed 
to vithstand without damage all electrical, mechanical. and thermal 
stresses due to short circuits of a magnitude equal to or greater 
than the interrupting rating of the circuit breaker specified on 
Page 1. 

0 Removable panels shell be provided for access to the bus 
compartment. 

0 Bus conductors shall be insulated vith flame-retardant. non- 
hygroscopic insulation and use flame-retardant track resistant 
polyester glass or porcelain bus insulators. 

0 Taps to breakers shall have .a voltage and thermal rating at least 
equal to the breaker rating. The thermal rating of the tap shall be 
defined by ANSI C37.2OC-1974. paragraph 4.4.5. 

2.5 Ground Bus and Control Bus Requirements 

0 The copper ground bus shall be capable of carrying at Least 600 
amperes continuous capacity and a minimum momentary rating equal to 
the momentary rating of the circuit breaker for a tixwe duration of 2 
seconds. It should extend through the Length of the svitchgear 
line-up. Each unit shall be grounded to the bus using solderless 
cable connections. Standard tvo-hole NEtU termination (NWA 
CC1.4.05-1975) shall be provided at each end of the ground bus for 
connection to Ohio Edison’s ground system. 

0 A 125V DC control bus running the full Length of the line-up and 
isolated from the high voltage compartment shall be provided. Two 
2-pole thermal magnetic breakers. Vescinghouse type “AB” or 
Owner approved equal shall be provided at each cell for individual 
breaker close and trip circuit protection. The source leads for the 
DC bus shall enter the line-up as specified in the attachments. 



2.6 Circuit Breaker Requirements 

0 Circuit breakers shell heve ratings in accordexe vich ANSI standard 
C37.06-1979. Teblc 2. Interrupting ratings are specified on Pegc 1. 
Dielectric rcquircnetits are summarited below: 

Raced tteximw Voltage (r.m.6.) 1.76 kV 8.25 kV 15 

Impulse Fv Uithstend 60kV 95 kV 95 kV 

Lou Frequency Withstand (r.m.s.) 19 kV 36 kV 36 kV 

0 Circuit breakers shall have a maximw rated fnterrupcing time of 5 
cycles and a rated permissible tripping delay of 2 seconds. 

0 Circuit breekers shell be electrically and neehanicelly trip free 
and shall be equipped with an antipump feature. 

D Circuit breakers shell be supplied with l manual trip device for 
emergency operation cornpLate with l lockout contact in the closr. 
circuit. -. 

2.7 Circuit Breeker Control and Wiring 

0 The circuit breaker close and trip control shaLL be as follows: 

a. When the breaker is in 
closing is permitted. 

the connected uoricion..remote or local 

b. When the breaker is in 
trippina is mrmittad. 

C. When the breaker is in 
triUDi"K is orrmieced. 

the t*st vosition. only loeel closinn and 

connected position. remote or Loeel 

0 Electrically mparata and convertfblo breaker ~~iliary switch 
contacts shall be provided for each breaker. Auxiliary coneacts and 
control contacts shell be operable in the connected or test 
posicionr . All connections shall ba disconnected in the withdrawn 
position. A'ainimwa of ton unused convorcible contacts (5 N.O. and 
5 N.C.) shall be provided for user connections, ~11 l uxiLiery 
contacts shall,be virad to Marathon Sorios:lSOO STRC (stud-type 
riveted constructfon) terminal blocks. 

0 A nini- of ten unused l tationary contacte (5 N.O. end 5 N.C.) 
,ehall be prov'ided for user ConnCCtioU. 
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2.7 Circuit Bre=ker Control snd Uirinr: (Cont'd) 

0 A cell svicch (connected or test position indicstor svitch) thsc 
changes stat= when the br==ker is moved from the connected to the 
test position shall be provided with a minimum of four unused 
convsrciblc contacts for user connections. One purpose of this 
witch is CO permit the bra=ker to be opened =nd closed in the test 
position. 

0 Devices in the closing eircuir sh=ll opcr=te successfully l nd 
virhout drm=ge for l voltage range of 90 to 160 V.D.C. Dcvicas in 
the tripping circuit sh=ll oper=te successfully =nd vithout damage 
for . voltage rmgc of 70 to 160 V.D.C. 

e ~11 tcrminrl blocks including those used for instrwent tr=nsformer 
secondary le=ds sh=ll be Pl=r=thon Series 1500 STRC stud type or Ohio 
Edison =pproved l qu=l. Termin=l blocks sh=ll hue l t le=st 20 
percent spare positions. An l ddition=l sp=re 12-point terminal 
block for ==ch unit shall be provided for Ohio Edison use. All 
terminal blocks sh=ll be m=rked corresponding to the identiflc=tion 
on the supplier's viring di=gruns. 

0 All control wire sh=ll be Type SIS, minimum ~16 NC copper. 7 str=nd 
flame-retardant, cross-lined polyethylene insul=ted rated 600 volts 
l nd for 90% continuous oper=tfon in =eeor&nc= vith Ohio Edison 
Specifiution No. OP.-BSC-61. ~11 instrument trensformer secondary 
wiring shall be #12 NC copper. 7 str=nd wire or l=rger vhcn 
specified in the bill of m=teri=ls. 

0 ~11 control &itches sh=ll be Westinghouse Type W.-Z 

0 MP Special Products PIDC industrial prcinsul=ted. grip-pressure 
type. ring-tongue lug conn=ctors with copper sleeves and insulated 
slecv=s or Ohio Edison =pproved l qu=l sh=ll be used for all 
connections; including relays. switchas and termin= blocks. 
"Equ=l' termin=l connectors shrll consist of seusless met=1 sl==ves 
or brazed s=uns on the barrel. 'Soldered t=rmin=ls or butted serms 
on t=rmin=l connecters sh=ll not be used. l-be termin= COnneCtOr 
menufaeturer'r recommended crimping tool shall be used and must 
utilise a ratchet q echmism which requires complatc closing of the 
tool before it can be released. Tha crimping tool shill not be 
altered in l ny way without the r=commen&tion or l pprov=l of the 
menufacturer. 

o All control end instrument crmsformer secondary leads shall be 
s=greg=t=d from high volC=ge sections. 

. 
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2.7 Circuit Breaker Control and Wiring (Cont’d) 

0 Relays, secondary protective devices including brcakerr and fuses. 
meters. and terminal blocks shall be readily accessible by chc 
cubicle door in front of the cabinet without disassembling any part 
of the cabinet. They shall be located so that they are isolated 
from any high voltage equipment or ionized gasses and shall be 
located no higher than 6 fc. from floor level. 

O The svitchgear shall be designed to accommodate top entry or bottom 
entry control wiring as specified on page 2 in Special Requirements. 

0 If shipping considerations require chat a switchgear line-up be 
separated into sections. terminal strips shall be provided at 
breaker points to connect all secondary and control wiring. Break 
points and terminal strips shall be identified on wiring diagrams. 
~11 wires and terminal strips shall be marked so that connection can 
be easily accomplished. 

2.8 ACceSSOrieS 

’ Current transformers shall be supplied in accordance vich ANSI standard 
C57.13 with the ratios and accuracy class as specified. Current 
transformers shall have short circuit and thermal vithstand at least 
equal to the circuit breaker. A separate lead shall be brought out from 
each CT cap to a common terminal block. The first current tr.ansformer 
per phase on both the bus and line side of the breaker shall be mounted 
such that removal and replacement can be accomplished vith a live main 
bus with complete operator safety. 

0 Potential transformers shall be supplied in accordance vith Ah’SI 
standard C57.13 vith ratings as specified. Potential transformers 
shall be located in a dravout type compartment and shall be 
disconnected, primary grounded and isolated from high voltage vhen 
the access door is opened. The potential transformers shall be 
protected vith current limiting fuses located in the primary 
circuit. 

0 One set of accessories for the satisfactory operation. testing and 
maintenance of rhe equipment shall be provided. This will include 
ar a minimum one each of the folloving items: 

a. Closing lever for manually closing the breaker. 

b. Hand crank for operating the circuit breaker racking mechanism. 

c. Extension to the hand crank to operate the breaker in the 
vichdravn position. 
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2.8 Accessories (Conc’d) 

d. Transfer truck 

l . Test cabinet. 

f. Any other devices or equipment required for convenient handling. 
servicing, maintenance or resting of equipment supplied. _ 

2.9 Preliminrrv Data and Drawinns 

0 The manufacturer shall furnish for approval three copies of the 
folloving data and dravings suitable for construction purposes to the 
ovner . 

a. Outline drawing shoving overall dimensions, veight. base details, 
anchor bolt spacing and connections to the ground bus. This drwing 
shall be supplied no later than 8 weeks after receipt of order. . 

b. Schcmocic wiring diagram complete vith the folloving: 

1. Identification of all electrical and electronic components. 
2. Hanufacturcr and style number of all relays, meters. protective 

breakers. fuses. switches and tcrminal.blocks. 
3. A tabulation of closing and tripping currents for 

clcctromcch~nic~l relay circuits. 
6. Ratings of the protective breakers in the control circuit. 
5. Circuit breaker control diagrams 

c. Connection and detail wiring diagram. 

d. Electrical and structural details such as front view. rear view and 
sections. 

t. Current transformer saturation c.umts and ratio correction factors. 

f. Bill of Haterids for all accessory equipment fncluding CT's, PT's 
and all devices specified in paragraph 2.0. In the ease of CT's and 
PT's. the Bill of tlaterials shall provide manufacturer and style 
number. 

i I 
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2.10 Final Drawings 

hoe more than two months after approval, the following shall be 
supplied to the Owner. 

a. One non-folded reproducible tracing (sepia not eccepteble) of the 
sch!matic wiring diagram and the connection end detail viring 
diagram. 

b. Six fully certified copies of the items in Section 9 

c. Six instruction books. 

d. Six sets of adequate drewings to facilitate any necessary field 
assembly. 

8. Six copies of test data. 

2.11 Inspection 

The switchgear shall be subject to inspection at any time by the Owner. 
When requested, the supplier will notify the Owner 5 days in advance of 
the mutually agreed upon witness or observation points to permit inspection 
by a representative of the Owner at the designated stage of assembly. 



I 

3.1 Quality Assurance Program Requirements 

3.1.1 QA Program 

1.8 

1.11 

1.12 

1.13 
1.14 
1.15 

1.16 
1.17 
1.16 

The Seller shall have in effect at all times a quality assurance 
(QA) Program which clearly establishes the authority and responsibility 
of those responsible for the QA Program. Persons performing quality 
functions shall have sufficient and well-defined responsibility and 
authority to enforce quality requirements, to identify, initiate, 
recommend, and provide solutions to quality problems, and to verify the 
effectiveness of the sclutlons. No submittal of this QA Program is 
required. 

3.1.2 Seller’s Responsibility for Suppliers 1.20 

The Seller shall identify, in purchase documents to his suppliers, all 1.21 
applicable quality and QA requirements imposed by the Engineers’ 1.22 
specification on the Seller and shall ensure complzwace thereto. 

2.2 Tests 1.2E; 

The circuit breakers, rela)‘s. and instrument transformers shall be 1.27 
tested i” accordance with AK51 C37.50, ANSI C37.90, and NEMA SE-5. 1.26 

Written records shall be kept for each test showing date, equipment 1.30 
tested, test method and test results. Test records and certificates of 1.31 
final inspection or approval shall be submitted to the Purchaser for 1.32 
each test within 10 working days after test completion. 

The Seller shall be responsible for compliance with his standard 1.33 
in-production test procedures. 

3.3 Documer.tation 1.35 

3.3.1 Record System 1.36 

A records system shall be established and maintained that provides for 1.37 
the identification and correlation of test and inspection records and 1.36 
certificates. 

3.3.: Final Inspection and Check of Records 1 .Cl 

The seller shall be responsible for inspecting the item(s) and checking 1.42 
the applicable records, prior to shipment, to verify that all 1.43 
specification requirements have been complied with. Two complete sets 1.45 
of all documents required to comply with this specification shall be 
submitted to the Purchaser. Acceptance of the completed sets of records 1.46 
does not relieve the Seller of responsibility for compliance with 
specification requirements. 1.47 
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3.4 warranty 1.49 

The Seller shall warrant for a period of 12 months from the in-service 1.50 
date or 18 months from the shipment date (whichever occurs first) all 1.52 
equipment supplied is free from defects in design, material, and 
workmanship. The Seller shall also warrant the equipment supplied is 1.53 
suitable for the intended ,installation and operation as described in 1.54 
this Specification. 

In the event that the equipment fails to achieve the warranted 1.55 
performance, then, to the extent that the deficiency or failure to 1.57 
achieve the warranted performance is attributable to equipment supplied 
by the Seller, the Seller shall make such adjustments or modifications 1.58 
to enable the equipment to achieve the warranted performance. The cost 2.1 
of these adjustments or modifications shall be to the Seller’s account. 
After such adjustments or modifications, should the equipment fail to 2.2 
achieve warranted performance, an equitable settlement shall be made, 2.3 
which may without limitation include an adjustment of purchase order 
price. 

3.5 Field Tests 2.5 _ 

The Purchaser may conduct field tests at his own expense to verify 2.6 
performance guarantees under the actual working condition. Where the 2.8 
tests reveal deficiencies in the equipment or deviations from the 
guaranteed performance, the Seller shall be completely responsible for 2.9 
any modifications, repairs, and/or adjustments required to meet the 
equipment performance guarantees. 2.10 

Should additional field testing be required to verify performance 2.11 
guarantees. the cost for the field representative and required materials 2.12 
shall be at the Seller’s expense. 
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1.0 

Packaging shall be adequate to prevent contamination, mechanical damage, 1.11 
or deterioration of the item supplied. These requirements are 1.12 
applicable immediately after manufacture. 

The Seller shall identify desiccants and inhibitors used and the 1.13 
required replacement frequency. 

Expendable materials, such as tapes, barriers, plugs, desiccants, 1.14 
desiccant bags, inhibitors, etc., in context with austcnitic stainless 1.15 
steel or nickel alloys shall not contribute to corrosion during the 
storage period, by, for example, water or condensate leaching 1.16 
deleterious chemicals contained in the expendable materials. 
Objectionable chemicals contain lead. mercury, chlorides, fluorides, 1.17 
sulfur, and zinc. 

Items shall be inspected for cleanliness immediately before packaging. 1.18 
All openings into items shall be sealed or plugged. Weld-end 1.20 
preparations shall be protected against corrosion and physical damage. 
Entrapped water shall be removed. 1:21 

The outermost covering shall be clearly marked with the complete vendor 1.22 
identification which shall include weight. 

The equipment shall be packaged for indoor storage. 1.23 

The weight lifting points, indicated on the crate, skid, or package, 1.24 
shali be utilised for all handling procedures. 

k-1516409-llf 06/30/87 165 
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5.0 SUPPLEMENTAL PROVISIONS 1.8 

5.1 Deviations and Nonconformances 1.11 

No deviation or nonconformance from this specification or applicable 1.12 
federal, state. or local codes and standards invoked by this 1.13 
specification shall be accepted until approved by the Engineers. 
Deviations are considered departures from my requirement of this. 1.14 
specification. Uncorrectable nonconformances arc considered to be 1.15 
conditions which cannot be corrected within the specification 
requirements by rework or replacement. 1.16 

The Seller shall promptly document and notify the Engineers of all 1.17 
deviations and nonconformances from the specification (such .S 1.18 
deviations from applicable codes and/or dravings). Further 1.19 
manufacturing after detection of any deviation or nonconfonnsnce prior 
to the Engineers' approval shall b e at the Seller's risk. No departure 1.20 
from the specification shall be binding on any party until an addendum 
or revision to the specification has been issued by the Engineers. 

5.2 Correspondence 1.22 

All correspondence from the Seller shall consist of an original plus two 1.23 
copies and shall contain the following subject herding: 1.24 

Purchase Order No. (later) 1.28 
J.O. No. 15164.00 1.29 I 5 KY Metal Clad Svicchgear 1.30 
LIUB Demonstration PrOjtCt 1.31 
Edgewater Station. Unit No. 4 1.32 
Babcock & Wilcox Company 1.33 

Bid documents and contractual correspondence relative to or affecting 1.37 
prices, terms, conditions, price adjustment, deliveries, return of 
materials for credit, routing of shipments, or that which changes the 
price or scope of an order even though, also discussing engineering 1.38 
matters shall be addressed to: 

B&cock & Wilcox Company 1.41 

copy to: 1.46 

tlr. John H. Davies 1.49 
Stone & Webster Engineering Corporation 1.50 
P.O. Box 2325 24516 1.51 
Boston, Massachusetts 02107 1.52 
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Correspondence relative to inspectlo”. expediting, technical matters. 1.56 
and transmittal of manufacturer’s drawings, spare parts list, and 
operating instructions shall be addressed to: 

Babcock 6 Wilcox Company 1.59 

with a copy to Mr. Davies of Stone h Webster. 2.5 

5.3 Subsuppliers 2.7 

Should the Seller propose to purchase from another supplier any of the 2.8 
equipment. material, or servlcts specified herein, he shall, upon 2.9 
request, identify the subsupplier for the specific equipment, material, 
or services itemized by the Engineers. 2.10 

To the extent that they apply, the Seller shall impose on each of the 2.12 
subsuppliers the complete requirements of this specification. He shall 2~.14- 
be directly responsible that the subsuppliers are completely aware of 
a?? of these requirements. - and that they abide thereby. 2.15 

5.4 Release for Material Purchase or Fabracation 2.17 

Written approval to the Seller to start fabrication of the equipment 2.18 
covered by this specification will be provided by the Purchaser. 2.19 
Fabrication is to be based on drawings and procedures reviewed and 2.21 
approved by the Engineers as required by the specification. 2.22 

5.5 Tools and Spare Parts 2.24 

one complete set of all special* tools, fixtures, end appurtenances 2.25 
required for maintenance end operation shall be furnished. (*“Special” 2.20 
is defined as anything not normally end usually available in a power 
station or readily available thereto.) 

Tine Seller shall itemire on the attached Data Sheet the special tools 2.29 
that will be furnished. 

A detailed list of all recommended spare parts shall be provided by the 2.30 
Seller. This list shall include the cost, location, and address of the 2.31 
local supplier, generic description of the pert, and the Seller’s normal 2.32 
delivery time. 

5.6 Installation, Operating. end naintcnancc Instructions 2.34 

NO later than one month before initial shipment, the Seller shall submit 2.35 
to the Engineers’ Project Engineer 12 bound copies of e complete 2.36 
installation, operating, and maintenance manual for the equipment 
furnished, including rnstructions for individual components. All final 2.39 
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instructions shall be certified by the manufacturer as applicable to the 
equipment furnished, and shall be specifically identified, such as by 
serial number. The Seller shall inscribe the following identification 
on the cover: the words OPERATION AND EWINTENANCE MANUAL, the name and 
location of the equipment, the name of the manufacturer, and the 
contract number. The manual shall include the names, addresses, and 
telephone numbers of other equipment suppliers, end of the local 
representatives. The manual shall have a table of contents end be 
assembled to conform to the table of contents with the tab sheets placed 
before instructions covering the subject. The instructions shall be 
legible and easily read, with large sheets of drawings folded in. The 
manual shall include: wiring and control diagrams with data to explain 
detailed operation and control of each item of equipment; description 
of the function of each principal item of equipment; installation 
mstructions: maintenance instructions; lubrication schedule including 
type, grade. temperature range, and frequency: safety precautions, 
diagrams, and illustrations: test procedures; and performance data. 

2.40 
2.41 
2.42 

2.43 

2.45 
2.46 
2.47 
2.45 

2.49 
2.51 

2.52 
2.53 

One additional set of ins*ru:tions, certified by the manufacturer, shall 2.54 
be packed and sent with the equipment to the jobsitc. A parts 2.56 
identification list shall accompany each set of instructions. This list 2-57~ 
shall include sectional and/or outline prints or illustrations 
identifying each numbered part and location in relation to the equipment 
as a whoie. The parts list for equipment shall indicate the source of 2.55 
supply and recommended spare parts. 

5.7 Data and Drawings 3.1 

After the order is piaced. the Seller shall submit all drawings in 3.2 
accordance with the agreed-upon schedule. The drawings submitted shall 3.4 
show the following: 

1. All physical outlines, as required, to show the overall size 3.6 
and space requirements (including that for dismantling and 
maintenance) and the interrelationship of the various 
components 

2. Cross sections and details, as required, to satisfy the 3.7 
Engineers and Purchaser that all components arc in conformance 
with the intent of the specification end erc satisfactory from 
the standpoint of design and physical arrangement 3.5 

2. All information required by the Engineers for the design end 3.9 
location of all connecting Purchaser-furnished structural or 3.10 
electrical items such as.steel supports, cables, conduit, etc. 3.11 

4. Weight of the equipment end distribution of the static and 3.12 
other loads 

5. All drawings and documentation listed in Section 2.0 Technical 3.13 
Requirements 
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As a minmum, the following data and drawings are required: 3.16 

1. Equipment arrangement drawing 3.18 

2. Elementary diagrams (shoving protection 6 concrol~) 3.19 

3. liiring diagrams for circuit breakers end wiring between circuit 3.20 
breakers and external devices 

4. Bill of hrtcrialr 3.21 

5. One Installation, Operation, and Haintcnancc Hanual for rcvicv 3.22 

The Engineers’ job order number and purchase order number shall be rhovn 3.24 
on each drawing. 

All drawings submitted shall be in the form of one good quality 3.25 
reproducible and three good, sharp, black and white, direct contact 
prints of the Seller’s original drawing. 

After rcviev by the Engineers, one direct contact print marked APPROVED 3.26 
or APPROVED AS REVISED vi11 be returned to the Seller. If marked 3.2-l 
APPROVED AS REVISED, the required changes shall be incorporated by the 
Seller, clearly identified, and be resubmitted to the Engineers. If the 3.28 
Seller elects not to incorporate the revisions, he shall inform the 
Engineers that the suggested revisions cannot be made without prejudice 
to the Seller’s responsibility under warranty. 

Arrangements for production scheduling and the’ procurement of the 3.29 
necessary materials shall not be deferred pending approval of drawings. 

The Engineers and Purchaser reserve the right to reproduce any draving 3.30 
or print received from the Seller, es mry be required during the design 
and construction of this project end the preparation of a plant manual, 
despite any notice prohibiting the same appearing on the drawing or ,3.31 
print. 

5.8 Proposal Requirements 3.33 

The bidder shall furnish vith his bid a list of all equipment he 3.34 
proposes to use. Deviations from any of the Engineers’ requirements 3.36 
must be clearly defined along vith the reason(s) for the proposed 
change(s). All data sheets shall be filled-in. 
drawings are required rith the bid package: 

The following data end 3.39 

1. Preliminary Bill of Haterial 3.41 

2. Outline drawings showing the general l rrairgement and 3.42 
approximate dimensions of the cquiplnent proposed 3.43 
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5.9 Schedule 

The folloving schedule, or a revision of it, as agreed-upon by the 3.47 
Seller and the Engineers before the purchase order is placed and 3.49 
included with the purchase order, shall be binding upon the Seller. 

Milestone 

1. Bid due date 
2. Award purchase order 
3. Initial drawing submittal 
4. Equipment delivery date 

5.10 Delivery 

Delivery shall be made by enclosed truck. 
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AlTAGBIlBNT II 

PXOTBCYIVB EXLAY LIST - 4160V BKE 

Item Office No. mE I&$& Cat. No. Coeeaents 

Incoming Supply 
1 51 UC GE 3 12IACSlA802A 2-16A - 

Atomising Air Compr Feeder 

2 HFR GE 1 MPB3BlAZN9 No Substitutes 

TB345 Feeder 

3 50/51 UC GE 3 lZIAC51BB06A TOC 2-16~, IN~T 10-80, 

4 50N PJC GE 1 lZPJCllAV3A 2-8~ 

AUX CUBICLE 

5 27 LAV GE 2 12IAC55ClA 115v, 55-140v BANCE 



J.O. No. 15164.09 Bid Specification 1.9 
Spcc. NO. 15164-E-008 1.10 

1 , II I 

Specification for 

1500 kVA. 4160-480 'I 

PAD-U~IJN~I SUBSTATION IRANSFOR~BR 

Limestone Injection Multistage Burner (LI!$B) 
Demonstration Project 

Ohio Edison Company’s (OE) 
Edgewater Station 

Babcock & Wilcox Company (Owner) 1.24 

1.13 

1.15 

1.17 

1.19 
1.20 
1.21 
1.22 

APPROVED 1.27 

Date - 

Preparer 
Lead Engineer 
Project Engr 

Stone & Webster Engineering Corporation (ENGINEER) 
Boston, Massachusetts 

k-1579109-12a 06/26/87 167 



1.0 
1.1 
1.2 
1.3 
1.4 
1.5 

contents .Pagre 

GENE&X - 1-l 
scope l-l 
Definitions l-l 
Furnished by Seller l-2 
Furnished by Purchaser 1-2 
Project Type, Location, and Site Conditions 1-2 

1.11 
1.12 
1.13 
1.14 
1.15 
1.16 

2.0 TECHNICAL REQIJIRENENTS 2-l 1.18 

3.0 QUALITY ASSUMCE 3-l 1.20 
3.1 Quality Assurance Program Requirements 3-l 1.21 
3.2 Tests 3-1 1.22 
3.3 Documentation 3-1 1.23 
3.4 warranty 3-2 1.24 
3.5 Field Tests 3-2 1.25 

4.0 PREPARATION FOR SHIPNEP!T 4-1 1.27 

5.0 SUPPLEHENTAL PROVISIONS 5-1 1.29 
5.1 Deviations and Nonconformance 5-1 1.30 
5.2 Correspondence 5-l 1.31 
5.3 Subsuppliers 5-2 1.32 
5.4 Release for Material Purchase or Fabrication 5-2 1.33 
5.5 Tools and Spare Parts 5-2 1.34 
5.6 Installation, Operating, and Maintenance Instructions 5-2 1.35 
5.7 Data and Drawings 5-3 1.36 
5.3 Proposal Requirements 5-4 1.37 
5.9 Schedule 5-5 1.33 
5.10 Delivery 5-5 1.39 

TABLE OF CONTENTS 1.6 

1.9 

DRAWINGS AND SKETCHES 1.41 

k-1579109-12b 06/26/07 167 



1.3 

1.1 sccpe - 1.11 

This specification details the performance, design and 1.12 
manufacturing requirements for furnishing and delivering a 
1500 kVA, 4160-460 V pad-mounted substation power transformer for 1.13 
the LIMB Demonstration Project being conducted by Babcock & 1.14 
Wilcox at Ohio Edison Company’s Edgewater Station, Unit No. 4. 1.16 

1.2 Definitions 1.17 

Terms used throughout this specification are defined as follows: 1.18 

Seller - The company accepting the overall 1.20 
responsibility for fulfilling the requirements 
of this specification 

Engineer - s:one & Webster Engineering Corporation 1.21 
(SWEC), a Massachusetts corporation, or its 
duly authorized agencies restricted to the 1.22 
performance of the particular duties entrusted 
to them by the Purchaser 1.23 

Purchaser - Eabcock & Wilcox Company 1.26 
(Owner) 1.27 

Approved - This word, when applied by the Engineers to 1.33 
the Seller’s drawings or documents, means that 1.34 
the drawings or documents arc satisfactory in 1.36 
that the Engineers have not observed any 
statement or feature that appears to deviate 1.37 
from the requirements. The Seller shall 1.38 
retain the entire responsibility for complete 
conformance with all of the requirements. 

Approved - These words, when applied by the Engineers 1.41 
as Revised to the Seller’s documents. mean that the docu- 1.42 

ments are approved as defined above. except 1.44 
that the changes shown are necessary to be in 
conformance with the requirements. On the 1.46 
basis that the Seller shall retain the entire 
responsibility for compliance with all of the 
rcquzrements, the Seller shall either: 1.47 

*. Incorporate the changes into his document 1.50 
and resubmit to the Engineers, or 

b. Inform the Engineers that the changes 1.51 
cannot be made without prejudice to the 
Seller’s responsibility under warranty, 1.52 
and resubmit them with full explanation 
of the reasons therefor. 
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1.3 Furnished by Seller 

The Seller shall furnish equipment. material and services as 
follows : 

Item 

1 

Quantity Description 

1 1500 kVA, 4160-480 V, 
pad-mounted substation 
transformer in accordance with 
attached specification 

Drawings and documentation 

Installation instructions 

Operation and maintenance 
manual 

1.4 Furnished by Purchaser 

The Purchaser shall furnish: 

1. Handling, unloading. and installation 

2. External control wiring 

1.5 Project Type, Location, and Site Conditions 

The equipment specified will be used in an existing power plant 
for power supply to other electrical loads. This is part of 
Babcock 6 Wilcox’s LIMB Demonstration Project at Ohio Edison 
Company’s Edgewater Station, Unit No. 4 located in Lorain, Ohio. 
Edgewater Station is located on the shore of Lake Erie. 

The site is accessible via truck and rail. Maximum and minimum 
design ambient temperatures are 95’F and O'F, respectively. 

1.54 

1.55 

1.59 

2.2 
2.3 
2.4 
2.5 

2.7 

2.9 

2.11 
2.12 

2.17 

2.19 

2.22 

2.23 

2.26 

2.27 
2.29 

2.30 
2.31 

2.33 
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2.0 TECHNICAL REQUIREMENT 1.6 

1500 kVA, 41604 delta primary to 460 V delta secondary thrce- 1.11 
phase oil filled outdoor substation transformer with the 1.13 
‘following characteristics: 

1. Number of Phases 

2. Coolant 

3. Type Cooling 

4. Frequency 

5. kVA Rating 

6. High-Voltage Rating 

7. Low-Voltage Rating 

8. High-Voltage BIL 

9. Low-Voltage BIL 

10. High-Voltage Insulation Class 

11. Low-Voltage Insulation Class 

12. Taps 

13. Bushing C.T.‘s 

14. Impedance 

15. Speciai Requirements 

Three 

Oil 

Self-cooled (OA) 

60 HZ 

1500 

4160 v 

4sov 

75 kV 

30 kV 

5.0 kV 

1.2 kV 

High Voltage, 
No-load, + 2-2 l/2% 
above and below 
rated voltage 
None 

5.75% 

1.16 

1.18 

1.20 

1.22 

1.24 

1.26 

1.26 

1.30 

1.32 

1.34 

1.36 

1.36 
1.39 
1.40 
1.41 
1.42 

1.44 

1.49 

The transformer shall be manufactured in accordance with Ohio 1.51 
Edison Specificarion DE-RTP-21, Rev. 10. dated 10/86, which 1.52 
is attached as a part of these specifications, except as 
follows : 

A. The transformer shall be equipped with 600 amp deadbreak 1.54 
primary bushings manufactured by RTE. 

8. The transformer shall be equipped with 12-hole spades 1.56 
and secondary bus supports. 
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Spc~lti~r~lon No. Og-RIP-27 
page 1 of 11 

PAFnOUNTLD CC7UPART~,~AL-TYPt, SCLI-COOLgD, 
Twwuse ~iu~sroRneRs um SEPAIWLL INSULATED ~ONN~ORS 

12.470 GRD. Y/7,200 V MD HLOU 

1. SCOPE 

1.1 There ~prciflcatlon~ co”ar the 8lrCtrlol characterl~tic~ l d 
mchmlcal ferturer Of three-phme. 60 Hz, alncrrl-oil lmrscd, 
relf-cooled, pad-mounted, eompartmnntal-type dlltributlon tr.n,- 
formerr tared 2,500 kVA and omallcr with reparable lnmulrrcd high 
voltage connectors; high voltage 12.470 Crd. Y/7,200 volta and 
belw; low voltage 260, 208 Crd. Y/120, 480 and 600 trd. Y/277 
volts. 

1.2 ~11 requlrrwnrr shall be in accordance with ANSI Scandud 
C57.12.26 except as modified by these ~pcclflcatlonr. Any 
cxccpcionr co chew rpcciffcacfons shall be clearly defined and 
noted with quocaclon. 

2. SL?tNARY OF RTFERf!KED STANDARDS AND SPECIFICATIONS 

The standards l d rp~ciflcarLons listed below are referenced in 
this rpeclflcaclon: 

ANSI 07.12.26 - 1975 - Pad-Flounced Compartmental-Type, 
Self-Cooled, Three-Phase Dirtriburlon Transformers 
ASTM/ANSI D1535-80 - Standard kthod of Specifying Color by the 
+lunsell System 
Draft No. 9, 3186 - Proposed ANSI Scmdard for Padmount Equipment 
Inrcgrity 
NE!! Standards Publication No. TR.l-19.90, %ceion TR l-0.05 - 
Audible Sound Levels for Transformers 
NE!! Standards Publication No. 260-1982. Figure b ‘DANGER” 
(blllngoal) - Safety Labels for Padmounrcd Svlcchgcar and 
Transforortr Sired in Public Areas 
O.E. Spcciflcatioo No. OL-L&9-20, R~vlrion 5, 9/86 - InsularinS 
Oil 
O.E. Specification No. OE-QKP-1, Revision 2. S/86 - C+rlity 
Honltoring Program 

3. Rat1ngr 

3.1 Voltage raring, shall be in accordance rich Table I. 

4. 

4.1 

RASIC IKPULSE INSULATION LEVELS 

Smlc iq~pulrc farul~clon levalr (IJILl sfull k .s @horn In Tables 
II and III. 

SpEcI?ICATIaS OWO CDISON CO. 
--- I 
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A~RIW mIC4UIA CATAL% SO3K NO. 1 -5 e-1. 

5. 

5.1 

AL'DISLL SOUND LWELS 

Trm,foruta #hell be @O drrlgnrd that the rvrrrgc oound level 
vi11 not exceed the valuer Sivm In NUM Standrtdr Publlcatlon 
No. TR 1, section Tg l-0.05. 

6. 

6.1 

ELECTRICAL DATA 

GWUNTEED LOSSES 

Currntrcd no loed loeeee ad percent exeicing currqnt velues 
#hall be quocrd corrected to 20.C core/coil tamperrturr. 
Guaranteed load lorrcr and percent impedance vrluer #hell be 
corrected co 100X lord and temperature rile to etabilicy for 2O'C 
ambient t.mp.r‘turr. 

6.2 TESTED LOSSES 

All trmeformerr manufretured under thir rpecificecion shell be 
tested for no loed end loed losrer, percent impedance, and 
cxcit1ng current. Actual 10s~ data shall be propered in 
accordance Welch Table V. 

7. 

7.1 

a. 

11.1 

8.2 

0.2.1 

8.2.2 

6.2.3 

INSUUTINC OIL 

The lnrulatlng 011 shell be per Ohio Edison Speciffcrrlon OE-LRS- 
20. 

CONSTTllJCTION 

Critical dimensiona shall k l I rhown la Figures 1, 2, end 3. 

gUSHINGS AND IEWINALS 

High voltage buehingr l hell be insert type LO facilitate eonncc- 
tioa to the dlstribuelon 8ystem through loedbreek type separable 
insulated high voltage eonnecrorr and l xtrrnrlly clamped unlvcrral 
wllr. Approved manufacturers of high voltage bushings rhall be 
Lleecimold, Cmmral Ll~ctric, or P.TE raced 8.3/l&.4 kV. 

Hfgh voltage bushings l hell be Jrranpd, rpeced end wired for 
either redlel or loop feed operation in accordance with Pigure 2. 

The 10; voltage *pad@ cw twmfnalr rhe21 be cinned copper ead be 
positionad in e rtqgered (preferred) or in line (eltoraete) 
l rrm(rrat with spacing l # shown in ligure 3. Secondary mpadc 
aad buohfng derl~n (inchzdf~ elupiry band l td bo2tr) shall 
l ccouodati current transformera having l uxioum depth of 2-l/2" 
ulthouc interfaring with able terelnel lug inecelletion. 

Sprcificacfon No. OL-RTP-27 
Page 2 of 11 

MD-NOUnED COHPARMEKIAL-TYPE. SLL?-COOLLD, 
THRLL-PHASE TRI3ISPOIcKERS WITH SEPARASLL INSUUTED COHNECTORS 

12,&70 CRD. Y/7,200 V AND BLLOV 

SpEcPIcATIa6 OM10 BDISON CO. 
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8. 

0.2.b 

8.2.5 

8.2.6 

0.2.7 

8.2.8 

8.3 

8.3.1 

8.3.2 

8.3.3 

8.3.0 

8.3.5 

8.4 

0.L.l 

Speciflcetlon No. Of-RTP-77 
rage 3 of 11 

PAMIOUNTED COKPART?¶ENTAL-TYPL, SLLP-COOLLD, 
THEE-PHASE TRANSPOIC’IERS UTH SEPAUBLE INSUUTID CO!MCTORS 

12.470 GRD. Y/7,200 V AND BELOU 

CONSTRUCTION (Cent ‘d 1 

The low volrrgc terpinels on trrnrfororrs rrted 7%SO0 kVA shall 
be 6 hole type. Traneforaerr raced 7SO-2500 kVA shell be equipped 
with 12 hole apedee end wcondrry bus mapports. 

The high voltage neutral shell be 5nternelly connected to the low 
voltegc neucrel for uye-vye connected crmsforurs. 

The high voltege neutral shell b+ lncernelly leolaced for 
vyc-dclre conneceed crawformcrr. 

The low voltage neutral shell be I fully lnsuleted buohlng. A 
removable ground strap sited for the reting of the rranrformer 
shall be provided and connected between the neucrel bushing end a 
ground ped provided on the outer mrfacr of the cant. 

Low voltage terminals shall be l xccrnally clamped end externally 
replaceable. 

HIGH VOLTAGE AND u)U VOLTAGE COHPARPEN’TS 

Terminal comprrrmenes shell be full height, air-filled with 
doors. 

Unlocking the padlock shell permit l cecss to both the high and low 
voltage rerminaclons when the compettmenr doors are removed or 
opened. There shall not be a barrier between the high volcagc and 
low volcege compertmancs, however, l vrrclcel mmber rufflclcnc to 
latch the doors aey be ured if centered between the low voltage 
neutral terntnrl and the adjacent high voltage bushing. 

The locking esrembly l hell be able CO l ccept l lock with l 1” x I” 
shackle clearance end a 318” diameter shackle. 

In l ddlcloa to cha regular locking provirions, the l cceas doors 
shell be secured by l upclve I/2” rtelnlees steel penceheed bolt. 
The device used to uke the bole ceprlve shell be non-removable. 
The nut shell incorporete l ‘blind hole’ feature such chat. when 
the bolt end out are direngeped. no foreign object cur be inserted 
through the hole into the compercocnt to conteec live parts. 

Steinlerr steel hinges end pins shell be provided. 

cowl AND COIL 

There l hell be three priuy and three l eondrry windings wound on 
l five-legged or l qu5velent core daslgn to l l5m5nete unbelence and 
ferroreeonent condicionr. 

.SpEc~ICATI~ OHIO SDISON CO. 
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8. 

8.i.2 

6.5 

8.5.1 

8.5.2 

0.5.3 

0.5.4 

8.5.5 

8.6 

6.6.1 

8.6.2 

0.6.3 
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PALW4OUNTtD COWARIMLNTAL-TYPg, SLLP-CWLLD, 
THUL-PHASE TRANSP0I.YERS am SEPAk4gLL INSULATED CONNECTORS 

12,130 CRD. Y/7,200 V MD KLDU 

CONSTRCCTION (Cont’d) 

All lnrulating paper ured es lryer lnrulrrlon in trmrformer coils 
rhall be coated on both older with l Charmorrttlng l dheslve end 
properly cured prior to lmprsgnrclng with 051. 

TANK 

Grounding provision@, COnlisting of two or three ground peds with 
solderless type connectors, rhell be provided. The ground pedr 
rhall be steel with a I/2 inch - 13 NC Upped hole, 7/16 inch deep 
welded on the rank well in the high voltegc compartwnt es shown 
in Plgurc 2. The roldrrlerr type grounding connectors ohall be 
sired to accomodecc AUC conductor sire No. II solid to No. 2 
stranded. 

The finish shell be weather-resistant gel1 Telephone grcsn color, 
nunsell notation 7.0 CY 3.29/1‘S es per ASWANSI D153S. 

The rrensfomer tank end cabinet shell ba designed. manufactured. 
crated, end tested in l ccordancc v5ch the speelflcaclons outlined 
in Draft No. 9 of the proposed AN% Srenderd for Pedmounc 
Equipwnc Ioregrley. 

AIY 011 shield(s) shell be provided on trsnrforeerr equipped with 
Say-O-Net fusing to prevent oil vented from the fuse urembl5es 
from spilling on elbow connectors, bushings or cable. 

Parking stands for both redlal end loop feed crmsfomcrs shell k 
consrrucced ln l ccordence with Figure 5 of ANSI Standard 
CS7.12.26, (Detail of Perking Stmd. Nomlnel Dimensions). 

MARKINGS 

The trsnrforwr kVA, voltege end loed renrlng and/or fault sensing 
fuse cecelog number(s) end empere reclng(8) for l ll voltage 
sctr5ags shall be stenciled on the inside of chexor 10 es to be 
legible with the door in the open porition. 

A wfcty label meeting the requ5reanLr of NEUA Standards 
Publlcetlon So. 260, Plgure 4 ‘DANGER” (bil1ngu.A) ehell k 
mounted lnczmelly. 

A wmcharproof NO-PCI deul vlth l dark blue beckground end vhlce 
lettering shall be lnerelled and aarerad on the iwide upper helf 
of the right •CCW~ door. The decal l hell be l pproxlutely 3” x 
3” vich l statement certifying the lnsuleting 011 conCain* leea 
than 1 Ppn Pa. 

SPECI?IcATIm6 OWO SDISON CO. 
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mm% mZIRZIld CATALOG 8001: NO. 1 

Sp~clflc~tlon No. OE-lT+2, 
Page 5 of 11 

PA&MOUNTED COWART~N~AL-TYPE, SELP-COOLED, 
Twe-PHASE TUVSYOR~ERS urm SLPARMLE INSLUTEO CO~~~~ECT~RS 

12.~70 GRD. Y/7.200 V Ah-D SELOw 

0. 

8.b.b 

CONSTRUCTION (Conr’d) 

All other l xtcrn~l urkln/s such u stencilinS, decals, safety 
irbelr, *CC.. #hall not be applied 01 furnlahed. 

0.7 HIGH VOLTAGE PUSINC (NOT APPLICABLE) 

0.0 

8.8.1 

0.9 

8.9.1 

8.9.2 

0.9.3 

PREWJRE RELIEF DEVICE 

All tranrformers shall be equipped virh one (1) indlcrclng type, 
l uComeclc pr.‘sura relief device with unoal pull-ring and white 
cap rich rrcalnor unufaccured by TOtiC4 COLP!AR DIVISION, BETA 
VALVE, Car. Numbers 1712K-S or 1712K-6. 

NAMEPLATE 

Nameplates shall k made of scainlc~~ &reel or approved l l~cmr~c 
msrcria1. 

The rumeplctc shall bc peruwntly marked with essential operating 
data and inst~~tiono including primary and smcondary SIL ratings, 
furing, grllcau of oil, l cc. 

The ~wplccc shall be pmruneocly urked with l scacmanc 
cc;t:fyia~ char the INSULATING OIL ODNTAINS LESS THAN I PM PC0. 

SPECIUCATIOIIS OHIO tDISOW CO. 
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9.1 

9.1.1 

SP~ClfiCSClOn No. OR-RTP-27 
Page 6 of 11 

PAD-MOUNTED COMPART!?-ENTAL-TYPE, SELP-COOLED, 
THREE-PHASE TRANSFORMERS WITH SEPARABLE INSULATED CONNECTORS 

12,470 GRD. Y/7,200 V AND BELOU 

QVALIT’Y PRDCRAH RaEQCIFZtEh7S 

GENERAL REQUIRMENTS 

Trrnrformers addressed by this Specificscion sre aubjccc to a 
quality program in accordance vlch Ohio Edison Quality Nonicoring 
Progrrm Sprcifleaelon No. OE-QMP-I. This progrrm l #cabIishrs 
requlremencr co sssura that the transformers provided by the 
Vendor will comply wlch the technical and qurllcy requirements of 
the purchase order. 

SPECIPICATIQG OHIO SDISON CO. 
-- 
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Sp~clficrtlon No. OE-RIP-27 

Page 7 of 11 

PAD-FlOWTED COtIPARMENTAL-TYPE. SELP-COOLED, 
THREE-PHASE TMNSFOR!CRS WITH SEPARABLE INSULATED COWECTORS 

It,b70 CRD. Y/7,200 V AND BELOW 

TABLE I 

Rmgc of kVA and Voltrgc RrcinRm 
High VolCSgc Raring (Volts) Lov VolcS#c turingr, V01CS 

Creunded WY* 208 r/120, too LB0 Y/277, AI30 

9,160 75 - 1,000 kVA 75 - 1,000 kVA 
0,320 75 - 1,000 kVA 75 - 2,000 kVA 

It,&70 75 - 1,000 kVA 7S - 2.500 kVA 

TABLE II 

Nigh Voltage InSulacion Chrrrctcrirtfcr 
InSulrtlon 

Rated High VoltaRc BIL CISSS 
(Volts) kV kV 

&,I60 Grd. YI2.400 60 5 
~8,320 Crd. Y/1.800 75 8.7 
12,470 Crd. Y/7,200 95 15 
4,160 Grd. Y/2,&00 x 12,&70 Grd. Y/7,200 95. 15 
8,320 Grd. Y/4,600 x 12,670 Grd. Y/7.200 95’ 15 

TABLE III 

Low VoltSgc InsulScion ChrrSccrrlstlcs 
bred Voltage BIL InsulJcLon ClJSJ 

Welts) - (kV) (kV) 

208 Yll20 30 1.2 
260 30 1.2 

000 Yl277 30 1.2 
490 30 1.2 

l Also applies Co BIL rScing of cha primary wiadlng when operatad JC the 
lower Hv meting. 

SPDXFICATICIO J 0~10 I~ISON CO. 1 
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Speclficltlon No. OE-ITP-27 

Page 0 of 11 

PUWOLJNTED COi+PARTH(ENTAL-TYPE, SLL~-COOLED, 
THREE-PHASE TRANS~OR.‘ERS WITH SEPARABLE INSULATED CONNECTORS 

12,670 GRD. Y/7,200 V AhD SELOY 

TABLE V 

The format contained in this table shall be utilired to accumulate 
actual tested loss data to be transmitted to the owner. 

(Hmufacturcr’r Name) 
Certified Test DJCJ 
Ohio Ldfson Company 

(Month and Year) 

Caca:og No. (or Style No.)~ kVA kV 

Purchase 
Order 

No Load* toad*’ 
n/c so. Scrfrl No. % IX’ % 2 l ’ (uJttr) (WJCCS) 

- - - - 

Summrtion 

-rota Unf tJ 

AVerJgc 
Vrlucs - 

Total 
(urrcs) 

- 

*Report Value for 100: voltage and corrected co 20.C. 
**Value corrected Lo 85'C. 

SpEeLFICATI~ ONIO IDISON CO. 
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MI *z MJ 10 II 22 rJ 
vvvv 

J/J’ WY. 
I-I/z’rrx. NIOM rue LOW VOLTAOl 
CLAUOL cou?AarYc*r -- 

L 

1 
- c Lows7 “‘tlyL&a 

tAe& I 

A B 

L- $1 
KVA RATINGS I LOwEfT BUSMING I-EIGNTH 

A I 
73-IM 27” 27” 

222400 27” 31” 
750-2500 27 ‘* Ia” 

(FIG.1) HIGH AND LOW VOLTAGE COMPARTMENT 

SFDZPICATIQB OHIO RDISON CO. 
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-I- -I- 
LOOP rrg& LOOP rrg& v Y OO”lrO CL3 OO”lrO CL3 

4 
” 

+ 8’ 

HIGH VOLTAOE BUSHING ARRANGEMENT- MINIMUM DIMENSIONS 

(FIQ.2) 

8REPxcAz1oQ OMO SDISON CO. 
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* B 

-t 
? 

x0 x2 
PREFERED ARRANGEMENT 

LV TERMINAL SPACING 
KVA RATINGS 

A I I) 

7bl50 S” I 0” 
225-2500 6” 8” 

ALTERNATE ARRANGEMENT 

LOW VOLTAGE TERMINAL ARRANGEMENT- MINIMUM WENSIONS 

(FIG.31 

OHIO SDISON CO. 



sprclflcatlon No. DE-Us-23 ! 

Psge 1 oi 1 I 

RL 

RL 

SPECIFICATIOS IOX I’S:‘LATI);G OIL 

fhi, spcclflcarlon covers ln~ulsrlrrg 011 purchssed vlth or .I p,rt of new 
cquipmenr .s well 1. 011 purchased sepsrrtely ln drucs or rank c,r. for use 
in sll paver rrsnsforaers, distribution t?snsformcrs. oil circuit breskers, 
volt6gc regulators, 011 circuit reclo~crd, and 011 avitche6. 

SPECIAL P.E’$IEYIs’TS 

she wsnufscturcr of equipment who furnishes lnsulscing oil .s . component of 
.n equipment order shall be tesponslblc for lnsurlnp thst the oil applied 
1, from nrpthcnlc crude8 and was refined through . proce,, genrr6lly 
6ccepted In the utlllty industry. l-he 011 shall contsln le#a rh.n 
1 PPH Of Polychlorlnstcd Uphcnyls (PCBS). 

NE, OIL TEST REQCIP.E!4ENTS 

~nculsiing 011 must conform co a11 of the rcquirem6nts of keric6n society 

for Testing lnd Nsterl~ls Standard Specificstim for Miners1 Insulating Oil 
used in Elcccrlcal Appsrstur, ASl?l b3Ul latest rcvlslon, except .s 
modified by these spcclflcatlon6. 

I 

Type I Kincr61 011 ah611 be u6cd for subststion transformers and a11 oil 
circuit breakers. 

Type II 1Uner61 Oil shsll be used for dlstrlbution rrsnsformrrs, voltage 
rcgulstors, 011 circuit rcclosers and oil switches. 

TEST REPOP.TS 

The manufscfurer shall provide three (3) certified copies of oil test 
reports for 011 circuit breakers. with 6 voltage raring of 138 kV or above 
and power rransforocrs larger than 10,OOG kVA, vith 6 volt6ge racing of 
138 kV or shove. The test report6 shall be sent LO the General Equipment 
~pplic6:lon Engineer, Ohio Edison Company, 76 South FIrin Street, Akron. Ohio 
L&308, prior to shipncnt. 

Upon request. three 0) certified copies of 011 test reporrs supplied for 
equipment rsred below 138 kV shall be sent to the following: 

I) Cencra! Equipcent Appllc6tion Engineer for rubstsrlbn equipment. 

2) General Distribution Engineer for dlscrlburion equipment. 

Retyped for Rcvisfon 2 

S?ECiFiCXIIOI~E OHIO EDISON CO 
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3.0 QUALITY.ASSURANCE 1.6 

3.1 Qual:ty Asswance Program Requi;ements 

3.1.1 QA Program 

The Seller shall have in effect at all times a quality assurance 
(QA) Program r;hich clearly establishes the authority and responsibility 
of those responsible for the QA Program. Persons performing quality 
functions shall have sufficient and well-defined responsibility and 
authority to enforce quality requirements, to identify, initiate. 
recommend, and provide solutions to quality problems, and to verify the 
effectiveness of the solutions. No submittal of this QA Program is 
required. 

1.1: 

1.12 

1.13 
1.14 
1.15 

1.16 
1.17 
1.16 

3.1.2 Seller's Responsibility for Suppliers 1.20 

The Seller shall Identify, in purchase documents to his suppliers. all 1.21 
applicable quality and QA requirements imposed by the Engineers 1.22 
specification on the Seller and shall ensure compliance thereto. 

3.2 Tests 1.26 

The transfcrmer shall be tested in accordance I;ith Ohio Edison 1.27 
Speclficatlon OE-RTF-27. 

WrItten records shall be kept for each test showing date, equipment 1.29 
tested. test method and test results. Test records and certificates of I.30 
final inspectlon or approval shall be submitted to the Purchaser for 1.31 
each test within 10 working days after test completion. 

The seller shall be responsible for compliance with his standard 1.32 
in-production test procedures. 

3.3 Documentation 1.34 

3.3.1 Record System 1.35 

A records system shall be established and maintained that provides for 1.36 
the identification and correlation of test and inspection records and 1.37 
certificates. 

3.3.2 Final Inspection and Check of Records 1.40 

The Seller shall be responsible for inspecting the item(s) and checking 1.41 
the applicable records, prior to shipment, to verify that all 1.42 
specification requirements have been complied with. Two complete sets 1.44 
of all documents required to comply with this specification shall be 
submitted to the Purchaser. Acceptance of the completed sets of records 1.45 
does not relieve the Seller of responsibility for compliance with 
specification requirements. 1.46 

k-1579109-12e 06/26/87 167 



3.4 warranty 

3-2 

The Seller shdl warrant for a period of 12 months from the in-service 1.49 
date or 16 months from the shipment date (whichever occurs first) all 1.51 
equipment supplied is free from defects in design, material, and 
workmanship. The Seller shall also warrant the equipment supplied is I. 52 
suitable for the intended installation and operation as described in 1.53 
this Specification. 

In the event that the equipment fails to achieve the warranted 1.54 
performance, then, to the extent that the deficiency or failure to 1.56 
achieve the warranted performance is attributable to equipment supplied 
by the Seller, the Seller shall make such adjustments or modifications 1.57 
to enable the equipment to achieve the warranted performance. The cost 1.59 
of these adjustments or modifications shall be to the Seller’s account. 
After such adjustments or modifications, should the equipment fail to 2.1 
achieve warranted performance, an equitable settlement shall be made, 2.2 
which may without limitation include an adjustment of purchase order 
price. 

3.5 Field Tests 2.4 

The Purchaser may conduct field tests at his own expense to verify 2.5 
performance guarantees under the actual working condition. Where the 2.1 
tests reveal deficiencies in the equipment or deviations from the 
guaranteed performance, the Seller shall be completely responsible for 2.6 
any modifications, repairs, and/or adjustments required to meet the 
equipment performance guarantees. 2.9 

Should additional field testing be required to verify performance 2.10 
guarantees, the cost for the field representative and required materials 2.11 
shall be at the Seller’s expense. 

k-1579109-12e 06/26/87 167 



1.8 

Packaging shall-be adequate to prevent contamination, mechanxal damage, 1.11 
or deterroration of the item supplied. These requrements are 1.12 
applicable unmediately after manufacture. 

The Seller shall identify desiccants and inhibitors used and the 1.13 
required replacement frequency. 

Expendable materials, such as tapes, barriers, plugs, desiccants, 1.14 
desiccant bags, inhibitors, etc., in contact with austenitic stainless 1.15 
steel or nickel alloys shall not contribute to corrosion during the 
storage period, by, for example, water or condensate leaching 1.16 
deleterious chemicals contained in the expendable materials. 
Objectionable chemicals contain lead, mercury, chlorides, fluorides, 1.17 
sulfur , and zinc. 

I terns shall be inspected for cleanliness immediately before packaging. 1.18 
All openings into items shall be sealed or plugged. Weld-end 1.20 
preparations shall be protected against corrosion and physical damage. 
Entrapped water shall be removed. 1.21 

The outermost cwering shall be clearly marked with the complete vendor 1.22 
identification which shall include weight. 

The equipment shall be packaged for indoor storage. 1.23 

The weight lifting points, indicated on the crate. skid, or package, 1.24 
shall be utilized for 211 handling procedures. 

k-1579109-12f 06/26/07 167 
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5.0 SUPPLEMENTAL PROVISIONS 1.8 

5.1 Devia:io”s 2nd Nonconformances 1.11 

No dev:ation or “o”co”forma”ce from this specification or applicable 1.12 
federal, state. or local codes and standards invoked by this 1.13 
specification shall be accepted until approved by the Engineers. 
Deviations are considered departures from any requirement of this 1.14 
specification. Uncorrectable nonconformances are considered to be 1.15 
conditions which cannot be corrected within the specification 
requirements by rework or replacement. 1.16 

The Se’ier shall promptly i document and notify the Engineers of all 1.17 
deviations and nonconformances from the specification (such as 1.18 
deviations from applicable codes and/or drawings). Further 1.19 
manufacturing after detection of any deviation or nonconformance prior 
to the Engineers’ approval shall be at the Seller’s risk. No departure 1.20 
from the specification shall be binding on any party until a” addendum 
or revision to the specification has been issued by the Engineers. 

5.2 Correspondence 1.22 

All correspondence from the Seller shall consist of a” origina? plus two 1.23 
copies and shall contain the following subject heading: 1.24 

Purchase Order No. (later) 1.28 
J.O. No. 15164.00 1.29 
1500kVA. 4160-460 V Transformer 1.30 
LIEIS Demonstrat:on Project 1.31 
Edgewater Station, Unit No. 4 1.32 
Babcock & Wilcox Company 1.23 

Bid documents and contractual correspondence relative to or affecting 1.37 
prices, terms, conditions, price adjustment, deliveries, return of 
materials for credit, routing of shipments, or that which changes the 
price or scope of a” order eve” though also discussing engineering 1.38 
matters shall be addressed to: 

Babcock & Wilcox Company 1.41 

copy to: 

Mr. John H. Davies 1.49 
Stone & Webster Engineering Corporation 1.50 
P.O. Box 2325 245/6 1.51 
Boston, Hassachusetts 02107 1.52 

k-1579109-12g 06/26/87 
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Correspcndence re?atl:‘e to inspection. expedi:ing, technical matters, 1.56 
and transmit:al of manufacturer’s drawings, spare parts list, and 
operating instructions shali be addressed to: 

Sabcock & Wilcox Company 1.59 

with a copy to Mr. Davies of Stone & Webster. 2.5 

5.3 Subsuppliers 2.7 

Should the Seller propose to purchase from another supplier any of the 2.8 
equipment, material, or services specified herein, he shall, upon 2.9 
request, identify the subsupplier for the specific equipment, material, 
or services iteaized by the Engineers. 2.10 

To the extent that they apply, the Seller shall impose on each of the 2.12 
subsupplitrs the corr.ple:e requirements of this specification. He shall 2.14 
be directly responrib?.e that the subsuppliers are completely aware of 
all of these rrquiremen:s, and that they abide thereby. 2.,15 - 

5.4 Kelease for Material Purchase or Fabrication 2.17 

WrItten approval to the Seller to start fabrication of the equipment 2.18 
:o:‘ered bv :his 
Fabrication is 

specificaticc xi11 be provided by the Purchaser. 2.19 
to be based on drawings and procedures reviewed and 2.21 

approved by the Engineers as required by the specification. 2.22 

5.5 Tools and Spare Parts 2.24 

one complete set of all special* tools, fixtures, and appurtenances 2.25 
required for maintenance and operation shall be furnished. (*“Special” 2.28 
is defined as anything not normally and usually available in a power 
station or readily available thereto.) 

The Seller shall itcmize on the attached Data Sheet the special tools 2.29 
that will be furnished. 

A detailed list of al? recommended spare parts shall be provided by the 2.30 
Seller. This list shall include the cost, location, and address of the 2.31 
local supplier, generic description of the part. and the Seller’s normal 2.32 
delivery time. 

5.6 Installation, Operating, and Haintenance Instructions 2.34 

No later than one month before initial shipment. the Seller shall submit 2.35 
to the Engineers’ Project Engineer 12 bound copies of a complete 2.36 
installation, operating, and maintenance manual for the equipment 
furnished, including instructions for individual components. All final 2.39 

k-1579109-12g 06/26/87 167 
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xstructlons shall be certlfl*d by the manufacturer 8s applicable to the 
equpment furnished. and shall be specifically identified, such as by 
se7121 number. - The Seller shall inscribe the following identification 
on the cover: the words OFEGTIOII At:D MAINTENANCE HANIJAL. the name and 
location of the equpment. the name of the manufacturer. and the 
contract number. The manual shall include the names. addresses, and 
telephone numbers of other equipment suppliers, and of the local 
representatives. The manual shall have a table of contents and be 
assembled to conform to the table of contents with the tab sheets placed 
before instructions covering the subject. The instructions shall be 
legible and easily read, with large sheets of drawings folded in. The 
manual shall include: wiring and control diagrams with data to explain 
drtalled operation and control of each item of equpment: description 
of the function of each principal item of equipment: installation 
instructions: malntcnance instructions: lubrication schedule including 
type, grade, temperature range, and frequency; safety precautions, 
dugrams, and illustrations: test procedures: and performance data. 

Cne addltioxl set of Instructions, certified by the manufacturer. shall 
be packed and sent with the equipment to the jobsite. A parts 
identlficatlon list shall accompany each set of instructlox. This list 
shall mc?ude sectional and/or outline prints or illustrations 
ldentifylng each numbered part and location in relation to the equipment 
as a whcle. The parts list for equipment shall ind-cace the source of 
supply and recommended spare parts. 

5.7 Data and Drawings 

After the order is placed. the Seller shall submit all drawings in 
accordance with the agreed-upon schedule. The drawings submitted shall 
show the following: 

2.40 
2.41 
2.42 

2.43 

2.45 
2.46 
2.47 
2.48 

2.49 
2.51 

2.52 
2.53 

2.54 
2.56 
2.57 

2.56 

3.1 

5.2 
3.4 

1. 

2. 

3. 

4. 

All physical outlines. as required. to show the overall size 3.6 
and space requirements (including that for dismantling and 
maintenance) and the interrelationship of the various 
components 

Cross sections and details, 8s required, to satisfy the 3.7 
Engineers and Purchaser that all components are in conformance 
with the intent of the specifxatlon and art satisfactory from 
the standpoint of design and physical arrangement 3.8 

All information required by the Engineers for the design and 3.9 
location of all connecting Purchaser-furnished structural or 3.10 
electrical items such as steel supports, cables. conduit, etc. 3.11 

Weight of the equipment and distribution of the static and 3.12 
other loads 

k-1579109-129 06126fa7 167 
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As a minimum, the following data and drawings are required: 

1. Equipment arrangement draving 

2. Elementary diagrams 

3. Wiring diagrams 

4. Bill of Naterials 

5. One Installation, Operation, and Maintenance Manual for reviev 

The Engrneers’ job order number and purchase order number shall be shown 
on each drawing. 

3.15 

3.17 

3.16 

3.19 

3.20 

3.21 

3.23 

All drawings submitted shall be in the form of one good quality 
reproducible and three good, sharp, black and white, direct contact 
prints of the Seller’s original drawing. 

3.24 

After review by the Engineers, one direct contact print marked APPROVED 
or APPROVED AS REVISED will be returned to the Seller. If marked 
AFFROVED AS REVISED, the required changes shall be incorporated by the 
Seller, cleariy identified, and be resubmitted to the Engineers. If the 
Seller eiects not to incorporate the revisions, he shall inform the 
Enolneers that the suGgested rel:1s~ons cannot be made without 
to-the Seiler’s responsibility under warranty. 

preludice 

3.25 
3.26 

3.27 

Arrangements for production scheduling and the procurement of the 
necessary mate:-ials shall not be deferred pending approval of drawings. 

The Engxeers and Purchaser reserve the right to reproduce any drawing 
or print received from the Seller, as may be required during the design 
and construction of this project and the preparation of a plant manual, 
despite any notice prohibiting the same appearing on the drawing or 
print. 

3.28 

3.29 

3.30 

5.8 Proposal Requirements 

The bidder shall furnish with his bid a list of all equipment he 
proposes to use. Deviations from any of the Engineers’ requrements 
must be clearly defined along with the reason(s) for the proposed 
change(s). All data sheets shall be filled-in. The following data and 
dra;:lngs are requrred with the bid package: 

3.32 

3.33 
3.35 

3.28 

1. Preliminary Bill of Haterial 3.40 

2. Outline drawings showing the general arrangement and 3.41 
approximate dimensions of the equipment proposed 3.42 

k-1579109-12g 06/26/87 167 
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5.9 Schedule 2.45 

The fo??ow1ng -s:heduie, or a revision of it, as agreed upon by the 3.46 
Seller and the Engineers before the purchase order is placed and 3.48 
included vzth the purchase order, shal? be binding upon the Seller. 

tlllestone Date 3.51 - 

1. Bid due date 3.53 
2. Award purchase order 3.54 
3. Initial drawing submittal 3.55 
4. Equipment delivery date 3.56 

5.10 Delivery 4.2 

Delivery shall be made by enclosed truck. 4.3 

k-1579109-12g 06/26/87 167 



J.O. No. 15164.09 
Spec. No. 15164-E-009 

Specification for 

480 VOLT SWITCHGEAR 

Bid Specification 1.10 
1.11 

1.14 

1.16 

Linestone Injection twltistagt Burner (LIMB) 1.18 
Demonstration Project 1.19 
Ohio Edison Company's 1.20 

Edgewater Station 1.21 

Babcock & Wilcox Company (Owner) 1.23 

APPROVED 1.26 

Signature Date 1.28 - 

Preparer 
Lead Engineer 
Project Bngr. 

Copyright 1987 
Stone & Webster Engineering Corporation (Engineer) 

Boston. llassachusetts 
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J.O. NC. 15164.09 Bid Specification 1.10 
Spec. No. 15164-E-009 Addendum NO. 1 1.11 

Specification for 1.14 

450 VOLT SW:?CHGEAR 1.16 

Limestone Injection Multistage Burner (LIMB) 
Demonstration Project 
Ohio Edison Company's 

Edgewater Station 

1.18 
1.19 
1.20 
1.21 

&bcock & h'i?cox Company (Owner) 1.23 

1.0 SC"PE 1.26 

This Addendum No. 1 summarizes all changes to the specification 1.27 
to date. 

2 .O CH.UGES 1.28 

Item Changes to Specification 1.30 

1. Delete: 
Add: 

2. Delete: 
Add: 

3. Delete: 
Add: 

Pages 2-3: 2-4,and 2-5 1.32 
New pages 2-3, 2-4. 2-5, 2-b. and 1.33 
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This specification details the performance, design and manufacturing 1.12 
requirements for furnishing and delivering a 480 volt switchgear for the 1.13 
LIMB Demonstration Project being conducted by Babcock and Wilcox at Ohio 
Edison Company’s Edgewater Station, Unit No. 4. 1.15 

1.2 Definitions 1.16 

Terms used throughout this specification are defined as follows: 1.17 

Seller - 

Engineers - 

Purchaser - 
(Owner) 

Approved - 

Approved - 
as Revised 

The company accepting the overall responsibility for 
fulfilling the requirements of this specification 

Stone h Webster Engineering Corporation (SWEC), a 
Bassachusetts corporation, or its duly authorizcd 
agencies restricted to the performance of the 
particular duties entrusted to them by the Purchaser 

Babcock & Wilcox Company 

This word, when applied by the Engineers to the 
Seller’s drawings or documents, means that the 
drawings or documents are satisfactory in that the 
Engineers have not observed any statement or feature 
that appears to deviate from the requirements. The 
Seller shall retain the entire responsibility for 
complete conformance with all of the requirements. 

These words, when applied by the Engineers 
to the Seller’s documents, mean that the docu- 
ments are approved as defined above, except that the 
changes shown are necessary to be in conformance with 
the requirements. On the basis that the Seller shall 
retain the entire responsibility for compliance with 
all of the requirements, the Seller shall either: 

*. Incorporate the changes into his document and 
resubmit to the Engineers, or 

b. Inform the Engineers that the changes cannot be 
made without prejudice to the Seller’s 
responsibility under warranty, and resubmit them 
with full explanation of the reasons therefor. 

1.19 

1.20 
1.21 

1.22 

1.25 
1.26 

1.32 
1.33 
1.35 

1.37 

1.40 
1.41 
1.43 

1.45 

1.46 

1.49 

1.50 

1.51 

1.3 Furnished by Seller 1.53 

The Seller shall furnish equipment, material and services as follows: 1.54 
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Item ~ Quantity Description 1.58 

1 1 480 volt switchgear in ac- 2.1 
cordance with the attached 2.2 
specification and documentation 2.3 

2 Drawings and documentation 2.5 

3 Installation instructions 2.7 

4 Operation and maintenance 2.9 
manual 2.10 

1.4 Furnished by Purchaser 2.14 

The Purchaser shall furnish: 2.16 

1. Handling, unloading and installation 2.19 

2. External wiring 2.20 

1.5 Project Type, Location, and Site Conditions 2.23 

The equipment specified will be used in an existing power plant for 2.24 
power supply to other electrical loads. This is part of Babcock & 2.26 
Wilcox's LIMB Demonstration Project at Ohio Edison Company's Edgewater 
Station, Unit No. 4 located in Lorain, Ohio. Edgewater Station is 2.28 
located on the shore of Lake Erie. 

The site is accessible via truck and rail. Maximum and minimum design 2.30 
ambient temperatures are 95'F and OeF, respectively. 
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2.1 Items and Services to be Supplied by the Vendor 1.11 

The switchgear assembly including air circuit breakers, relays, l tc, 1.12 
shall be completely factory assembled and tested and ready for operation 1.13 
on delivery. It shall be furnished complete with all control and 1.14 
auxiliary equipment necessary for satisfactory operation, except for 1.15 
that equipment to be supplied by Owner as specifically stated in this 
specification. 

The Vendor shall furnish details of sills required such as channel size, 1.16 
spacings, and drillings. 

2.2 Items and Services to be Supplied by Others 1.17 

The switchgear will be mounted on channel sills supplied by others. 1.18 
Receiving and unloading will be by others. 1.19 

2.3 Supplemental Specifications and Information 1.20 

Attachment I - One Line Diagram - 480 V Switchgear - Sketch No. 15164- 1.22 
ESK-003 1.23 

Attachment II - Specification NO. OE-BCC-35 1.24 
Attachment III - Protective Relay List 1.25 

2.4 Definitions 1.28 

INSPECTOR 1.29 

U’Inspector” is the authorircd representative of the Owner. 1.30 

QUALITY RECORDS 1.31 

“Quality Records” arc those documents listed in Paragraph 5.7 of this 1.32 
specification, to be furnished by the Vendor. 

2.5 Applicable Codes, Standards, and Regulations 1.33 

The switchgear equipment covered in this specification shall be 1.34 
designed, tested, and arscmblcd in accordance with the following 1.35 
standards: 

National Electrical Manufacturers Association (NEM) 1.38 

NENA SG5 1981 Power Switchgear Assemblies 1.41 

NINA ICS-6 1983 Enclosures for Industrial Controls 1.44 
and Systems 1.45 
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American National Standards Institute (ANSI) 1.49 

ANSI c.37.13 1981 Low Voltage AC Power Breakers Used 1.52 
in Enclosures 1.53 

ANSI C.37-16 1980 Preferred Ratings for Low Voltage 1.56 
Power Circuit Breakers 1.57 

ANSI C.37.20 1969 Switchgear Assemblies Including 1.59 
Metal-Enclosed Bus 2.1 

ANSI c.57.13 1968 Instrument Transformers 2.3 

ANSI c.37.50 1981 Test Procedures for Low Voltage 2.5 
AC Power Circuit Breakers Used 2.6 
in Enclosures 2.7 

ANSI c.37.90 1978 Relays and Relay Systems Associated 2.9 
with Electric Power Apparatus 2.10 

ANSI 255.1.70 1967 Light Grey Enamels 2.12 

Williams-Steiger Occupational Safety and Health Act: 1970 Chapter XVII 2.15 
of Title 29 of thh Federal Register Vol. 37, No. 202, 1974 (OSHA). 2.16 

In case of a conflict between this specification snd the Codes or 2.17 
Standards the matter shell be brought to the etttention of the Owner's 2.18 
Engineer for resolution. 

2.6 Design Requirements 2.19 

2.6.1 General 2.20 

The indoor low voltage metal-enclosed switchgear shall consist of a 2.21 
stationary structure assembly and draw-out type air circuit breakers 2.22 
rated 600 volt for use on a nominal 480 volt, 3 phase, 3 wire Hz 
ungrounded system. The switchgear will be located in an l lectical 2.23 
equipment room where the temperature will not exceed 4O'C. 

Each compartment shall be designed to house one breaker. The primary 2.25 
disconnecting contacts shall be silver-plated copper. All moveable 2.26 
cont*ct fingers and springs shall be mounted on the circuit breaker 
where they may be l asilty inspected. 

The circuit breakers with the necessary disconnecting contacts and 2.27 
interlocks shall permit closing the compartment doors with the breakers 2.28 
in the “connected-test-disconnect and withdrawn" positions. 

The stationary switchgear housing shall consist of a rigid frame, free 2.29 
standing structure completely enclosed by sheet steel which shall be 2.30 
approximately l/8 in. thick or U.S. Standard Gage 10 and free from 
flaws. The enclosure shall be NEHP. Type 1 gasketed per NE!U ICS6-1983. 2.31 
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The csmDleted units shall have ample strength to withstand 1.9 
without damage, a11 siresses incidental to shipping, 
xstrllitlc”. an” short cxxuit forces during operation. 1.10 
5u1table 11 _ _ itinc lucs shall be provided. 1.11 

All ccrts of the metal structure shall be grounded to the ground 1.12 
bus herein specified. 

The arrangement of the equipment shall in no case prevent 1.13 
satisfactory performance, and shall have sufficient space for 1.14 
performing maintenance within the structure. The structure, 1.15 
buses and control wiring troughs shall be arranged so as to make 
swltchgear extension readily feasible. 

The switchgear structure shall be provided with hinged doors for 1.16 
ac:ess to the circuit breaker compartments on the front of the 1.17 
structure and removable pane:6 at the rear of each vertical 
StCtlC”. 

Control panels shall be reinforced against distortion by suitable 1.18 
flanges and stiffening members. 

Doors shall be supported by strong hinges of the concealed type 1.19 
and shall be braced in such a manner as to assure freedom from 1.20 
sasgnj, binding, or general distortion, cf doors or hinge prrts. 

Handle operated latches shall be provided for holding the doors 1.21 
securely in the closed position unless other means, such as 1.22 
bolting, is specified. Suitable latching devices shall also be 1.23 
Frorided to held the doors in a full open position. 

Grounded mesa1 barriers shall provide separate com?artmrnts for 1.24 
circuit breakers and anstruments. buses and current transformers. 1.25 
All compartments shall be sufficiently gas tight to ensure 1.26 
complete deicnization of any gases that pass from one compartment 1.27 
to another. Adequate provision shall be made for venting of 1.28 
gases from the suitchpear. All cubicle venting, connections. and 1.29 
raceways should be designed to minimire fire prcpogation from cne 
cubicle to another. 1.30 

Lcuvers or other ventilating openings shall be arranged and 1.31 
located to prevent damage to or malfunction of the switchgear, 1.32 
circuit breakers, control .circuits. and other components which 
cou’d b- - - ccusrd by water drip?& from above or splashx7g from 1.33 
the floor. 

2.6.2 Circuit Breakers 1.35 

Each circuit breaker compartment shall be designed to house a 1.36 
drawout air circuit breaker. Access to the breaker shall be 1.38 
through a hinged front door. ?he breakers shall be mechanically 1.39 
zcteriockei SC tha’ the<, canard - - .w- be inser:ed or vithdrar;:: when 
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they are in the closed position. The stored energy mechanism 1.41 
shall be discharoed before the breaker can be removed or 
inserted. Provisions for padlocking breakers in the “Test” or 1.42 
“Disconnect” posit ions shall be included. The padlock shall not 1.43 
interfere r;ith the stored energy mechanism, circuit breaker 
operation 0: tesring. All circui: breakers of the same type I 1.44 
vsltase ark current raring shal 1 be electrically and mechanically 
interchangeable. A mechanical “Close-Trip’! indicator shall be 1.46 _ 
provided with each breaker. Each breaker shall have an operation 1.47 
counter. 

All breakers shall be indoor drawout type, 3 pole, single throw, 1.46 
600 volt for use on a nominal 480 volt system. The circuit 1.49 
breakers shall have short-circuit ratings in accordance with 
ANSI C37.13 and ANSI C37.16 as follows: 

Breaker Frame Amps Short Circuit Amps 1.51 

800 42,000 Sym 1.53 
2000 55,000 sym 1.54 

The ZOOOA main breaker shall be electrically operated and shall 1.57 
be equipped with 120 volt a: trip and closing coils. The trip 1.58 
coils shall operate o\‘er a range of 60 to 127 volts and closing 
coils shal? operate over a range of 104 to 127 volts. The 2.1 
manually operated 8DOA feed breakers shall be provided with a 
shunt trip. The feeder breakers shall be furnished with 2.2 
protective relays as specified in Attachment III to this 
specification. 

All breakers shall have stored energy operating mechanisms. 2.3 
Electrically operated breakers shall have electrically charged 2.4 
mechanism. Electrical close shall be initiated by means of a 2.5 
release solenoid to provide fast close for automatic transfer. 
When operating manually, only one stroke of the operating handle 2.6 
will be necessary to charge the stored .energy spring. The 2.7 
release of the energy to close the breaker manually shall be by 
means of a mechanical pushbutton which ensures positive control 2.8 
for the closing operation. A manual trip button shall be 2.9 
provided for each breaker. 

The circuit breaker shall be equipped with silver-plated 2.10 
secondary disconnecting contacts which shall automatically engage 2.11 
in the operating a&test posLtion to corepiete control circuits 
as required. 

All controls, coils, contacts, etc. operating from the120 volt 2.12 
system shall be suitable for normal operation and shall have 2.13 
sufficient suppression devices to allow them to operate 
satisfactorily under the transient voltage spike conditions 2.14 
normally associated with stations. 

I 
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2.6.3 hain Bus Compartment and Suses 2.16 

Remvatle panels shall be provided for access to the bus 2.17 
compartment. A11 bus bars shall be copper, silver-plated at 2.19 
cc”“ectlo” pcxlts, with at least ttio bolts with belleville or 

. sp-:t-r:~e vasbers for each connection point. 2.20 

Each circuit will include the necessary 3 phase bus and 2.21 
connections (capacity equal to breaker rating) between the main 2.22 - 
bus and the bus side circuit breaker studs. Solderless type 2.23 
terminals on silver-plated copper extensions for the outgoing 
cables shall be provided on the load side of the circuit breaker 2.24 
studs. 

The main bus shall have a minimum continuous rating of 2000 amps. 2.25 

A l/4 in. x 2 in. copper ground bus shall be installed for 2.26 
grounding. This ground bus shall be secured to each unit frame 2.27 
and sha?l ex:end the full length of the structure. 

The manufacturer shall provide a control bus running the full 2.28 
length of the structure. Two suitably rated two pole thermal 2.29 
magnetic breakers Westinghouse Type AB or equal shall be provided 
at each cell, for electrically operated breakers only, one for 2.30 
ciose circ,uit protection and one for trip circuit pro:ec:icn. 
Hawall: operired breakers shall have one thermal magnetic 2.31 
breaker for shunt trip protection. 

-I 

2.6.4 Controls and Wiring 2.33 

The control of 480 volt circuit breakers shall be as follows: 2.34 

a. The’main breakers shall have provisions for remote close 2.37 
and tripping. When the breakers are in the test 2.38 
position, remote control shall be deactivated. 

b. The motor feeder breakers shall have provisions for 2.39 
remote close and tripping. When the breakers are in the 2.40 
test pcsition, remote control shall be deactivated. 

C. The NCC feeder breakers shall have only local closing 2.41 
and tripping. 

The Vendor shalL furnish a cell svitch on each breaker to perform 2.45 
the function as described’ above, complete with two extra 2.44 
auxiliary Conthcts which are open when the breaker is in the 
connected position and closed in all other positions. 2.45 

2.6.5 All terminal blocks including those used for instrument 2.47 
transformer secondary leads shall be Marathon Series 1500 STRC 2.48 
stud type or OWNER approved equal. Terminal blocks shall have at 2.50 
least 20 percent spare positions. An additional spare li-point 2.51 

I 
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terminal block for each unit shall be provided for Ohio Edison 
use. All terminal blocks shall be marked corresponding to the 
1oentif:ca:ion on the sqplier’s wirln,- diaqams. 

2.6.6 All control w:re shall be Type 515, No. 14 AWG cqy~er, 
7 strand flame-retardant, cross-linked polyethylene insulated 
rated X0 volts and for 90C ccntinuous operation. All instrument 
transformser secondary wiring shall be No. 12 AWG copper, 
7 strand vire or larger. 

2.6.7 All control witches shall be Westinghouse Type W-2. 

2.6.8 AH? Special Products PIDG industrial preinsulated, grip- 
pressure type. ring-tongue lug connectors with copper sleeves and 
insulated sleeves or Ohio Edision Engineer approved equal shall 
be used for all tonne:tions: including relays, witches, and 
terminal blocks. “E+lal” terminal connectors shall consist of 
seamless metal sleeves or brazed seams on the barrel. Soldered 
terminals or butted seams on terminal connnectors shall be not be 
used. The terminal conne:tor manufacutrer's recommended crimping 
too1 shall be used and must utilize a ratchet mechanism which 
requires complete closing of the tool before it can be released. 
The crimping tool shall net be altered in any way without the 
recommendation or approval of the manufacturer. 

2.6.9 A?? :cr,trcl and instr.uzent trcnsfermer seccndary leads 
shall be segregated from high voltage sections. Terminal 
connectors shall be provided for all cables entering and leaving 
the switchgear cubicles. Power cable terminals shall be 
compression type lugs with a minimum of two bolts in the contact 
tongue. Terminals shall be Burndy Type YA and shall be sized to 
accommodate cables as shoi;n in Attachment 1. 

2.6.10 Relays, secondary protective devices including breakers, 
meters, and terminal blocks shall be readily accessible by the 
cubicle door in front of the cabinet without disassembling any 
part of the cabinet. They shall be located so that they are 
isolated from any high voltage equipment or ionized gasses and 
shall be located no higher than 6 ft from floor level. 

2.6.11 ihe witchgear shall be designed to accommodate top entry 
control wiring. 

2.6.12 If shipping consideratio& require that a svitchgear line- 
up be separated into sections, terminal strips shall be provided 
e.t break pfints to connect all secor.dary and control wiring. 
Break points and terminal strips shall be identified on wiring 
diagrams. All wires and terminal strips shall be marked so that 
connection can be easily’ accomplished. 

2.52 

2.54 
2.56 
2.58 

3.1 

3.3 
3.4 

3.5 
3.7 
3.8 

3.9 
3.10 

3.11 

3.13 
3.15 

3.16 

3.17 

3.19 
3.20 

3.22 

3.23 

3.24 

3.26 
3.27 

3.29 
3.30 
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2.6.13 Current transformers shall be supplied in accordance with 3.32 
Ah’s1 standardC57.13 with the ratios as specified in Attachment I 3 33 
and an accuracy class of a: least C-200. Current transformers 3135 
shall have short circuit and thermal withstand at least equal to 
the circuit breaker. The first current transformer per phase on 3.36 
both the bus and line side of the breaker shall mounted such that 
removal and replacement can be accomplished with a live main bus 3.37 
with complete operator safety. 

2.6.14 Potential transformers shall be supplied in accordance 3.39 
with ANSI C57.13 with a burden capability of 200 volt amperes 3.40 
minimum. Potential transformers shall be located in a drawout 3.42 
type compartment and shall be disconnected, primary grounded, and 
isolated from high voltage when the access door is opened. 3.43 

2.6.IS All components shall function in a satisfactory manner 3.45 
within and at their ra:ed capacity under the specified service 3.46 
conditions, regardless of whether all necessary specific 
performances are set herein or in applicable standards. 3.47 

2.6.16 The use of PVC, teflon or asbestos is forbidden. 3.49 

2.6.17 The equipment covered by this specification shall be 3.51 
completely assembled in the factory and thoroughly tested in 3.52 
accordance with the latest arr --licable standards of AXSi and NE% 
listed ir. this specification. 

i , 
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3.1 Quality Assurance Program Requirements 1.11 

3.1.1 QA Program 1.12 

The Seller shall have in effect at all times a quality assurance 
(QA) Program which clearly establishes the authority and responsibility 
of those responsible for the QA Program. Persons performing quality 
functions shall have sufficient and well-defined responsibility and 
authority to enforce quality requirements, to identify, initiate, 
recommend, and provide solutions to quality problems, and to verify the 
effectiveness of the solutions. No submittal of this QA Program is 
required. 

1.13 
1.14 
1.15 

1.16 
1.17 
1.18 

1.8 

3.1.2 Seller's Responsibility for Suppliers 1.20 

The Seller shall identify, in purchase documents to his suppliers, all 1.21 
applicable quality and QA requirements imposed by the Engineers' 1.22 
specification on the Seller and shall ensure compliance thereto. 

3.2 Tests 1.26 

The circuit breakers, relays, and instrument transformers shall be 1.27 
tested in accordance with ANSI C37.50, ANSI C37.90, and WEHA SE-S. 1.28 

Written records shall be kept for each test shoving date, equipment 1.30 
tested, test method and test results. Test records and certificates of 1.31 
final inspection or approval shall be submitted to the Purchaser for 1.32 
each test within 10 working days after test completion. 

The Seller shall be responsible for compliance with his standard 1.33 
in-production test procedures. 

3.3 Docuarentation 1.35 

3.3.1 Record System 1.36 

A records system shall be established and maintained that provides for 1.37 
the identification and correlation of test and inspection records and 1.38 
certificatea. 

3.3.2 Final Inspection and Check of Records 1.41 

The Seller shall be responsible for inspecting the item(s) and checking 1.42 
the applicable records, prior to shipment, to verify that all 1.43 
specification requirements have been complied with. Two complete sets 1.45 
of all documents required to comply with this specification shall be 
submitted to the Purchaser. Acceptance of the completed sets of records 1.46 
does not relieve the Seller of responsibility for compliance vith 
specification requirements. I.47 
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3.4 Warranty 1.49 

The Seller shall warrant for a period of 12 months from the in-service 1.50 
date or 16 months from the shipment date (whichever occurs first) all 1.52 
equipment supplied is free from defects in design, material, and 
workmanship. The Seller shall also warrant the equipment supplied is 1.53 
suitable for the intended installation and operation as described in 1.54 
this Specification. 

In the event that the equipment fails to achieve the varranted 
performance, then, to the extent that the deficiency or failure to 
achieve the warranted performance is attributable to equipment supplied 
by the Seller, the Seller shall make such adjustments or modifications 
to enable the equipment to achieve the warranted performance. The cost 
of these adjustments or modifications shall be to the Seller’s account. 
After such adjustments or modifications, should the equipment fail to 
achieve warranted performance, an equitable settlement shall be made, 
which may without limitation include an adjustment of purchase order 
price. 

3.5 Field Tests 

The Purchaser may conduct field tests at his own expense to verify 
performance guarantees under the actual working condition. Where the 
tests reveal deficiencies in the equipment or deviations from the 
guaranteed performance, the Seller shall be completely responsible for 
any modifications, repairs, and/or adjustments required to meet the 
equipment performance guarantees. 

1.55 
1.57 

1.58 
2.1 

2.2 
2.3 

2.5 

2.6 
2.6 

2.9 

2.10 

Should additional field testing be required to verify performance 2.11 
guarantees, the cost for the field representative and required materials 2.12 
shall be at the Seller’s expense. 
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4.0 PREPARATION FOR SHIPMENT 

Packaging shall be adequate to prevent contamination, mechanical damage, 1.11 
or deterioration of the item supplied. These requirements are 1.12 
applicable immediately after manufacture. 

The Seller shall identify desiccants and inhibitors used and the 1.14 
required replacement frequency. 

Expendable materials, such as tapes, barriers, plugs, desiccants, 1.15 
desiccant bags, inhibitors, l tc, in contact with austenitic stainless 1.16 
steel or nickel alloys shall not contribute to corrosion during the 
storage period, by, for example, water or condensate leaching 1.17 
deleterious chamicals contained in the expendable materials. 
Objectionable chemicals contain lead, mercury, chlorides, fluorides, 1.18 
sulfur, and zinc. 

Items shall be inspected for cleanliness immediately before packaging. 1.19 
All openings into items shall be sealed or plugged. Weld-end 1.21 
preparations shall be protected against corrosion and physical damage. 
Entrapped water shall be removed. 1.22 

The outermost covering shall be clearly marked with the complete vendor 1.23 
identification which shall include weight. 

The equipment shall be packaged for indoor storage. 1.24 

The weight lifting points, indicated on the crate, skid, or package, 1.25 
shall be utilised for all handling procedures. 
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5.1 Deviations and Nonconformances 1.11 

No deviation or nonconformance from this specification or applicable 1.12 
federal, state, or local codas and standards invoked by this 1.13 
specification shall be accepted until approved by the Engineers. 
Deviations are considered departures from any requirement of this 1.14 
specification. Uncorrectable nonconformances are considered to be 1.15 
conditions which cannot be corrected within the specification 
requirements by rework or replacement. 1.16 

The Seller shall promptly document and notify the Engineers of all 1.17 
deviations and nonconformances from the specification (such as 1.18 
deviations from applicable coder and/or drawings). Further 1.19 
manufacturing after detection of any deviation or nonconfonaance prior 
to the Engineers' approval shall be at the Seller's risk. No departure 1.20 
from the specification shall be binding on any party until an addendum 
or revision to the specification has been issued by the Engineers. 

5.2 Correspondence 1.22 

All correspondence from the Seller shall consist of an original plus two 1.23 
copies and shall contain the following subject heeding: 1.24 

Purchase order No. (later) 1.28 
J.O. No. 15164.00 1.29 
48 Volt Switchgear 1.30 
LIHS Demonstration Project 1.31 
Edgewater Station, Unit No. 4 1.32 
Babcock & Wilcox Company 1.33 

Bid documents and contractual correspondence relative to or affecting 1.37 
prices, terms, conditions, price adjustment, deliveries, return of 
materials for credit, routing of shipments, or that which changes the 
price or scope of an order even though also discussing engineering 1.38 
matters shall be addressed to: 

Babcock & Wilcox Company 1.41 

copy to: 

Mr. John H. Davies 1.49 
Stone & Webster Engineering Corporation 1.50 
P.O. Box 2325 245/b 1.51 
Boston, t4assachusetts 02107 1.52 
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Correspondence relative to inspection, expediting, technical matters, 1.56 
and transmittal of manufacturer’s drawings, spare parts list, and 
operating instructions shall be addressed to: 

Babcock & Wilcox Company 1.59 

with a copy to Hr. Davies of Stone & Webster. 2.5 

5.3 Subsuppliers 2.7 

Should the Seller propose to purchase from another supplier any of the 
equipment, material, or services specified herein, he shall, upon 
request, identify the subsupplier for the specific equipment, material, 
or services itemised by the Engineers. 

2.8 
2.9 

2.10 

To the extent that they apply, the Seller shall impose on each of the 
subsuppliers the complete requirements of this specification. He shall 
be directly responsible that the subsuppliers are completely aware of 
all of these requirements, - and that they abide thereby. 

5.4 Release for Flaterial Purchase or Fabrication 

2.12 
2.14 

2.15 

2.17 

Written approval to the Seller to start fabrication of the equipment 
covered by this specification will be provided by the Purchaser. 
Fabrication is to be based on drawings and procedures reviewed and 
approved by the Engineers as required by the specification. 

2.18 
2.19 
2.21 
2.22 

5.5 Tools and Spare Parts 2.24 

One complete set of all special* tools, fixtures, and appurtenances 
required for maintenance and operation shall be furnished. (*“Special” 
is defined as anything not normally and usually available in a power 
station or readily available thereto.) 

2.25 
2.28 

The Seller shall itemise on the attached Data Sheet the special tools 
that will be furnished. 

2.29 

A detailed list of all recoaaaended spare parts shall be provided by the 
Seller. This list shall include the cost, location, and address of the 
local supplier, generic description of the part, and the Seller’s normal 
delivery time. 

2.30 
2.31 
2.32 

5.6 Installation, Operating, and Maintenance Instructions 2.34 

No later than one month before initial shipment, the Seller shall submit 
to the Engineers’ Project Engineer 12 bound copies of a complete 
installation, operating, and maintenance manual for the equipment 
furnished, including instructions for individual components. All final 

2.35 
2.36 

2.39 
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instructions shall be certified by the manufacturer as applicable to the 
equipment furnished, and shall be specifically identified, such as by 
serial number. The Seller shall inscribe the following identification 
on the cover; the words OPERATION AND UAINTENANCE BANIJAL, the name and 
location of the equipment, the name of the manufacturer, and the 
contract number. The manual shall include the names, addresses, and 
telephone numbers of other equipment suppliers, and of the local 
representatives. The manual shall have a table of contents and be 
assembled to conform to the table of contents with the tab sheets placed 
before instructions covering the subject. The instructions shall be 
legible and easily read, with large sheets of drawings folded in. The 
manual shall include : wiring and control diagrams with data to explain 
detailed operation and control of each item of equipment; description 
of the function of each principal item of equipment: installation 
instructions: maintenance instructions: lubrication schedule including 
type, grade, temperature range, and frequency: safety precautions, 
diagrams, and illustrations: test procedures; and performance data. 

One additional set of instructions, certified by the manufacturer, shall 
be packed and sent with the equipment to the jobsitc. A parts 
identification list shall accompany each set of instructions. This list 
shall include sectional end/or outline prints or illustrations 
identifying each numbered part and location in relation to the equipment 
as e whole. The parts list for equipment shall indicate the source of 
supply and recommended spare parts. 

5.7 Data and Drawings 

After the order is placed, the Seller shall submit all drawings in 
accordance with the agreed-upon schedule. The drawings submitted shall 
show the following: 

1. 

2. 

3. 

4. 

All physical outlines, as required, to show the overall size 
and space requirements (including that for dismantling and 
maintenance) and the interrelationship of the various 
components 

Cross sections and details, as required, to satisfy the 
Engineers and Purchaser that all components are in conformance 
with the intent of the specification and are satisfactory from 
the standpoint of design and physical arrangement 

A11 information required by the Engineers for the design and 
location of all connecting Purchaser-furnished structural or 
electrical items such as steel supports, cables, conduit, etc. 

Weight of the equipment and distribution of the static and 
other loads 

2.40 
2.41 
2.42 

2.43 

2.45 
2.46 
2.47 
2.40 

2.49 
2.51 

2.52 
2.53 

2.54 
2.56 
2.57 

2.58 

3.1 

3.2 
3.4 

3.6 

3.7 

3.B 

3.9 
3.10 
3.11 

3.12 
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As a minimum, the following data and drawings are required: 3.15 

1. Equipment arrangement drawing 3.17 

2. Elementary diagrams 3.18 

3. Wiring diagrams for circuit breaker and wiring between circuit 3.19 
breakers and external devices 

4. Bill of Materials 3.20 

5. One Installation, Operation, and Maintenance Manual for review 3.21 

The Engineers' job order number and purchase order number shall be shown 3.23 
on each drawing. 

All drawings submitted shall be in the form of one good quality 3.24 
reproducible and three good, sharp, black and white, direct contact 
prints of the Seller's original drawing. 

After review by the Engineers, one direct Contact print marked APPROVED 3.25 
or APPROVED AS REVISED will be returned to the Seller. If marked 3.26 
APPROVED AS REVISED, the required changes shall be incorporated by the 
Seller, clearly identified, and be resubmitted to the Engineers. If the 3.27 
Seller elects not to incorporate the revisions, he shall inform the 
Engineers that the suggested revisions cannot be made without prejudice 
to the Seller's responsibility under warranty. 

Arrangements for production scheduling and the procurement of the 3.28 
necessary materials shall not be deferred pending approval of drawings. 

The Engineers and Purchaser reserve the right to reproduce any drawing 3.29 
or print received from the Seller, as may be required during the design 
and construction of this project and the preparation of a plant manual, 
despite any notice prohibiting the same appearing on the drawing or 3.30 
print. 

5.8 Proposal Requirements 3.32 

The bidder shall furnish with his bid a list of all equipment he 3.33 
proposes to use. Deviations from any of the Engineers' requirements 3.35 
must be clearly defined along with the reason(s) for the proposed 
change(s). All &ta sheets shall be filled-in. The following data and 3.38 
drawings are required with the bid package: 

1. Preliminary Bill of Material 3.40 

2. Outline drawings showing the general arrangement and 3.41 
approximate dimensions of the equipment proposed 3.42 
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5.9 Schedule 3.45 

The following schedule, or a revision of it, as agreed upon by the 3.46 
Seller and the Engineers before the purchase order is placed and 3.48 
included with the purchase order, shall be binding upon the Seller. 

Milestone Date - 3.51 

:: Bid due date 3.53 
Award purchase order 3.54 

3. Initial drawing submittal 3.55 
4. Equipment delivery date 3.56 

5.10 Delivery 4.2 

Delivery shall be made by enclosed truck. 4.3 
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2.2 

Specification No. OE-BCC-35 
Page 1 of 4 

SPECIFICATIONS FOR 600 VOLT ETHYLENE PROPYLENE 
RUBBER OR CROSS-LINKEU POLYETHYLENE INSUUTED COKTROL CtiLE 

FOR SUBSTATION 6 GENERATIX PLWT USE 

SCOPE 

This specification covers flame retardant ethylene propylene 
rubber or crose-linked polyethylene insulated, heavy-duty neoprene 
or heavyduty chlorosulfonatcd polyethylene jacketed cable for use 
as control cable in electric l ubstatlons and electric generating 
stations. The cable shall be rated bO0 volts and certified for .- 
continuous operation at.gO*C_in wet or dry locations, for 
installacfon in traya, c?%dulta or ducca. 

APPLICABLE CODES, STANDARDS AND UCULATIONS 

The cable coveied by this Specification shall be manufactured and 
tested in accordance vith the Specifications as listed herein and 
the follovlng standards: 

Insulated Cable Engineers Association: (ICEA) 

ICEA S-66-524, latest rcviaion Crosr-lioked-thermosettlng- 
polyethylene-insulated Wire and 
Cable for the Transmission and 
Distribution of Electric Energy 

ICU. S-68-516, latest revision Ethylene-propylene-nbber- 
Insulated Wire and Cable for the 
Transmission and Distribution of 
Electrical Energy 

Institute of Electrical and Electronics Engineers: (IEEE) 

IEEE 383, latest revision IEEE Standard for Type Test of 
Class 1E Electrical Cables, 
Field Splices and Connections 
for Nuclear Power Generating 
Stations. 

In case of conflict between this Specification and the Codes or 
Standards, the matter shall be brought to the attention of the 
Ohio Edison Transmitxsion and Dlrtrlbution Engineering Dcpartaenc. 

SPECIFICATIONS OHIO EDISON CO. 
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3. BASIC CABLE CONSTRUCTION 

Cable is CO consist of etranded ennealed coated copper conductor, 
ethylene propylene rubber or cross-linked polyethylene ineulerio” 
vich . heavy-duty neoprene or heavy-duty chloroeulfonrted poly- 
ethylene jecket over the single conductor uhen required. Pillera, 
when necessary, in mulr1ple conductor cables ere to be flem end 
moisture resirtdnt. The conductor assembly rhall be covered with 
e flaw retardant binder tape, II coated copper l hielding tepe 
(when rpecified) end a heavy-duty neoprene or heavy-duty chloro- 
eulfonaced polyethylene jacket overall. Tvo conductor cables 
shall be of round co”struccion. The use of asbeetos in .“y form 
in the makeup of the cable is not acceptable. 

4. 

4.1 

4.1 

4.3 

4.4 

DETAILS OF CABLE CONSTRUCTION 

CONDUCTOR 

The conductors shall be Class B concentric stranded annealed 
coated copper in accordance tich ASM B33 for tin coated 
conductors or BIB9 for lead or lead-alloy coated conductors per 
Section 2.1.1 of ICEA Pub. NO. S-68-515 or S-66-524. 

INSULATION 

The individual conductors shall be insulated with ozone-resistant 
Type I or Type II ethylene propylene tubber whose thickness is 1” 
accordance with Seccio” 7.5.3 end Table 7.5-l of ICEA Pub. No. S- 
68-516, or crone-linked polyethylene whose thickness is in 
accordance vith Section 7.7.3 and Table 7-32 of ICEA Pub. No. S- 
66-524. 

JACKET OVER IN-DIVIDUAL CONDUCTORS 

The individual conductors Insuleted with Type I l rhylene propylene 
rubber shall be covered with e minimum I5 mil heavy-duty neoprene 
or hew/y-duty chlorosulfonaced polyethylene jecket 1” l ccordance 
with Section 7.5.4 of ICEA Pub. No. S-68-516. The individual 
conductors ineulaced with Type II ethylene propylene rubber or 
crow-linked polyethylene shall have no individual outer jacket. 

MULTIPLE CONDUCTOR ASSBHBLY 

SPecificetIon No. OE-KC-35 
Page 2 of 4 

SPECIFICATIONS FOR 600 VOLT ETHYLENE PROPYLESE 
RUBBER OR cRoss-LIa%ED POLYETHYLENE INSULATED COhTROL COLE 

FOR SUBSTATION 6 GENERATING PLANT USE 

Cable ehall be eseembled in accordance with Section 5 of ICEA Pub. 
No. S-6.3-516 or S-66-524. 

SPECLFICATIONS OHIO EDISON CO. 
ICC0 * WL 
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Specification No. oE-BCC-35 
Page 3 of 4 

SPECIFICATIONS POR 600 VOLT ETHYLENE PROPYLENE 
RUBBER OR CROSS-LINKED POLYETHYLENE INSULATED CONTROL CABLE 

FOR SUBSTATION 6 GENERATING PLANT USE 

.4.1 

1.4.2 

b.5 

Shielded Cable 

The conductor assembly ehaI1 be covered with a flew retardent 
binder Cdpe, A 5 mil coated copper shielding tape helically 
wrdpped Co provide a 20% overlap, end A hesvy-duty neoprene or 
heavy-duty chlororulfonated polyethylene jecket overall in 
accordance with Section 7.5.7 end Tdble 7.5-2 of ICEA Pub. No. S- 
60-516 (EP ineulatlon) or Section 7.7.7 end Teble 7-33 of ICEA 
Pub. No. S-66-524 (XLP f"sul~~ion). 

Unshielded Cable 

The conductor assembly shall be covered with A flame retardant 
binder tape end A heavy-duty neoprene or heavy-duty 
chlorosulfonated polyethylene jacket overall in eccordance with 
Secclon 7.5.7 and Table 7.5-2 of ICEA Pub. No. S-68-516 (EP 
insuletion) or Secrlons 7.7.7 and Table 7-33 of ICEA Pub. No. S: 
66-524 (XLP i"sulatio"). 

CONDUCTOR IDENTIFICATION 

Conductor identification of multi-conductor cables shall be in 
accordance with Section 5.3.2.1.1, Method 1 (Colored Compounds 
with Tracers) of ICEA Pub. No. S-68-516 (EP i"rulatio") or 
Appendix L, Section L.3.1, tlethod 1, Table L-l (Colored Compounds 
with Tracers) of ICEA Pub. No. S-66-524 (XLP insulation). 

Cables shall have sequential footage markers durably printed on 
the outer surface of the cable, epaced not more then ten feet 
*part, throughout Ice entire length. The number of the last 
sequential footage marker at the core of the reel shall be clearly 
end permanently marked on the reel. 

All identification markings on the reel, such AS mdnufdcturcr, 
reel number, etc., shall be permanent. Stenciling on pdper or 
cerdboerd stapled or otherwise fastened to the reel is not 
acceptable. 

w 
r( 
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Spec. No. 15164-E-011 
Page 2 of 12 

TBcBN1cAL. BEQUrREMENTs 

The motor control centers shall conform to the requirements of NEMO ICS 1, NEFM ICS 2, 
NEElA ICS 4, NEELA ICS 5, and the MCC data sheets. 

Hcrizontal bus shall be per MCC data sheet. Vertical bus shall be 300 Amp copper, 
braced for 42,000 amp rms symmetrical. 

Starters shall be provided with manufacturers standard overload relays, with two 
normally closed and two normally open contracts for control circuits. 

A space designated as "Equiped Space" shall be furnished completed with doors and all 
other hardware required to permit completion by the addition of the drawout starters 
unit or feeder or tap unit. 

A space designated as "Future" shall be complete with vertical bus and removal covers 
in the front and rear, but shall not include stab-ins, framework, etc. 

Control wire shall be type SIS, minimum #14AWG. 

The motor ccntrol centers shall be designed to accomodate expansion from either side. 

Vertical wireway shall have hinged doors 

AC holding coil shall have a minimum pick-up voltage of 70% of rated voltage. 

Control transformers shall be rated 15OVA for size 1 starters and 200 VA for sire 2 
starters, with one leg fused and one leg grounded. 

Circuit breakers shall have provisions for padlocking. 

One red and one green indicating, oil-tight, transformer indicating light shall be 
provided for each unit. 

All buses shall be copper. Ground bus shall be Lz" x 2". 

Marathon series 1500 STRC stud type terminal blocks shall be provided for all control 
connections with 20% spare positions. 

AXP Special industries self insulated ring tongue terminal connectors shall be 
used for all control wiring. 

MCC shall be designed to operate in 35% to 100% humidity. 

The following tests are required: 

1. Dielectric tests listed in NEMA ICS 1. 
2. Factory Tests - operation and mechanical adjustment. 

The manufacturer shall furnish the following certified drawings and data. 

a. Dimensioned outline drawings showing equipment layouts and front view 
b. Wiring and internal connection diagrams 
c. Bill of Materials 
d. Spare parts list 

e. Tabulation of settings for all adjustable protection devices. 
f. Elementary Diagrams. 

The follwing documents form part of this specification. 

Data Sheet-MCC HBA-1 (Sheets I, II, III, IV) 
Sketch No. 15164-SK-MCC-HBA-1 
Data Sheet-MCC-HBA-1 (Sheets I, II, III, IV) 
Sketch No. -15164-SK-MCC-HBA-2 
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shTc J.O. NO. 15164.09 
SPEC. X'O. 15164-El-017 

EIE:lORANDUH OF TECHNICAL REQUIREMENTS 

FOR 

TRANSFOREIER FIRE PROTECTION 
SYSTEM EXTENSION 

Page I of 5 

February 19, 1986 

Limestone Injection Multistage Burner (LIMB) 
Demonstration Project 
Ohio Edison Company's 

Edgewater Station 

Babcock h Wilcox Company _ (Owner) 

SELLER: AUTOMATIC SPRINKLER CORPORATION OF AMERICA 

Preparer: 

Signature Date - 

Lead Engineer: 

ProjecL Engineer: 

Stone & Webster Engineering Corporation 
Boston, Massachusetts 

11851-1516409-B? 
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J.O. No. 15164.09 

ITEEl NO. 1: Transformer Fire Protection System Extension 

APPLICATION: To provide fire protection water to new transformer by 
extending the existing fire protection system header, shown 
on Ohio Edison's Dvg. No. O-401-G1070 Sh. 12 of 12. 

LOCATION: l 
. 

To also provide fire detection/actuation for the transformer 
fire protection system extension. 

For transformer location, see SWEC Dwg. No. 15164.09-ES-2C-1 
For transformer dimensions, see Westinghouse Electric 
Corporation's Dwg. No. 2D60288 

NUNBER OF SYSTEMS: One complete system 

EQUIPMENT A\) EIISCELLANEOUS TECHNICAL REQUIREHENTS: 

EQUIPMENT: 

Pipe Length and See Vendor's drawings attached. 
Fittings 

Pipinp. Material Galvanized Carbon Steel for Fire Protection 
Service (%/EC's Piping Class 47F) Specification 

PIPE 
ASTM Spec. 
TYPO 
Schedule 
Ends 
Finish 

2" and Smaller 
Al20 
k'elded or Seamless 
40 
Threaded or grooved 
Galvanized to ASTM Al53 

2 1/2"and Larger 
A120 
Welded or seamless 
STD 
Threaded or grooved 
Galvanized 

FITTINGS 
Conditions 
TYPe 

ASTM Spec 
Class 
Rating 
ANSI Std 
Finish 
Approval 

6" and Smaller 
Al 1 

(b)Malleable iron, screwed, or Grooved ends 
banded 

Al97 or A47 

(a)150 lb or 300 lb 
B16.3 
Galvanized 
UL or FN 

11851-1516409-B2 
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COUPLINGS 6" and Smaller 

Type (b)Halleable iron, screwd, 
ribbed and banded or 
companion flanges 

ANSI Std. 
Pressure 

Class 
Finish 
Approval 

B16.3 
150 lb or 300 lb 

Galvanized 
UL or FN 

ANSI Std 
Finish 

PLUGS 
Size Range 2" and Smaller 
WP= Malleable iron, solid, 

square head 
B16.14 
Galvanized 

or Grooved ad, 
malleable or 
ductile iron, 
victaulic style 
75 or 77 or 
"Zero Flex" or 
equal with EPDEI 
gaskets 

Galvanized 
UL or FEI 

2 l/2" through 6" 
Use blind flanges 

(a) Straight runs of 200 ft or more shall have 300 lb elbows at the 
downstream end to absorb the water impact 

(b) Ductile iron to ASTM A395 may be substituted for malleable iron. 

UNIONS 
TYP= 

ASTM Spec 
Pressure 

Rating 
Seat 
Finish 
Approval 

FLANGES 
Size 

Range 
Type 

ASTM Spec 
ANSI Std. 
Rating 
Finish 

2" and Smaller 
Halleable iron, screwed 

female 
Al97 
300 lb WOG 

2 l/2" through 6" 
use flanges 

Brass to iron 
Galvanized 
UL or FM 

12" and Smaller 
Ductile or malleable iron, screwed 
A395 or Al97 
B16.1 
150 lb flat faced 
Galvanized 
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GASKETS 
Condition Hot exposed to possible Where exposed to 

fire possible fire 
Type Full face, l/16" thick Flat ring l/8" 

thick 
Material Rubber Type 304 SS with 

J-M Style 107, or equal Flexicarb filler, 
spiral wound 
Flexitallic Style 
CG or equal with 
l/8 in. thick 
ring 

ANSI Std. B-16.21, 125 lb B16.5, Annex E, 
Fig. E3, 
Class 150 

BOLTING 
Tw Bolts, each with one nut 
Material Carbon steel A307, Gr. B 

galvanized or plated 
with heavy hex nuts 

TECHNICAL REQUIREMENTS 

GENERAL 

All materials, supplies, and hardware furnished and incorporated in the 
permanent work shall be of recent manufacture, and unused. Substitution of 
materials must be submitted to S&W. 

All devices and materials shall be designed for the service they will 
encounter and shall not be readily rendered inoperative or susceptible to 
accidental operation. 

CODES & STANDARDS: 

The design and installation of the fire protection and detection system 
extension shall conform to the following NFPA standards: 

No. 15 Water Spray Fixed Systems 

DRAWINGS AND COMPUTATIONS: 

Approval of working drawings, computations, and system design of the fire 
protection system extension by the authority having jurisdiction is 
required, and preliminary approval of drawings and computations shall be 
secured before submittal to S&W and the Owner. 

Any substantial changes from the approved plans must be resubmitted for 
further review and corrected if necessary. As-installed plans~ shall be 
submitted to the Owner and the authority having jurisdiction. 
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INSTALLATION AN? TESTS: 

The installation shall be coordinated with and approved by the 01mer. In 
general, installation and tests shall be in accordance with NFPA No. 15. 
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SWEC J.O.No. 15164.10 Specification No. 15164-s-009 1.10 

Specification for 

ROOFING AND SIDING 

LIMESTONE INJECTION MULTISTAGE BURNER (LIMB) 1.19 
DEMONSTRATION PROJECT 1.20 

~~-~~ss/cooLs1DE MODIFICATION 1.21 
OHIO EDISON COMPANY'S 1.22 

EDGEWATER STATION 1.23 

BABCOCK & WiLCOX COMPANY 1.25 

(OWNER) 1.27 

Stone & Webster Engineering Corporation 
Boston, Massachusetts 

1.13 

1.15 

1.17 
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SECTION I - DETAILED SPECIFICATIONS 1.14 

1.1 Scope of Work 1.17 

This section of the specification details the technical 1.18 
requirements for the completion of the roofing and siding work as 1.19 
detailed below. 

1.2 Furnished by the Contractor 1.20 

Design, shop detail, furnish, deliver, unload, haul, and erect 1.21 
all precast concrete roof deck, grouting and accessories. 1.22 

Furnish and install the built-up asphalt and gravel roofing 1.23 
system and accessories including all necessary modifications at 1.24 
the interface of the existing roofing, and flashing of all 
penetrations. 

Furnish and install rigid board insulation, including tapered 1.25 
insulation, over decking with mechanical fasteners, and any 1.26 
incidental work necessitated by these operations and such other 1.27 
related work as may be called for on the Engineers’ drawings. 

Furnish and install insulated metal siding for exterior 1.28 
enclosure, including flashing, trim closures and accessories, 
fixed stormproof louvers, and hollow metal doors. 1.30 

Furnish and install all shop coated insulated metal roofing and 1.31 
accessories including gutters and downspouts to nearest roof 1.32 
system. 

1.3 Furnished by the Owner 1.34 

The Owner will furnish the following items and associated work: 1.35 

1. The site, with existing topography and grading. 1.37 

2. Plumbing and drainage lines, except as shown on 1.39 
drawings. 

3. Furnish and erect the structural steel framing and 1.40 
bracing including stcirways and grating. 

4. miscellaneous concrete deck supports as required. 1.41 

5. Furnish and install metal rain hoods on pipes and ducts 1.43 
through roof. 
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1.4 Applicable Documents 1.47 

American Iron and Steel Institute 1.50 

AI51 Speci- 1980 Specification for the Design of Cold- 1.53 
fication Formed Steel Structural Members 1.54 

AI51 1974 Steel Products Manual Stainless and Heat- 1.58 
Type 305 Resistant Steel 1.59 

American Society for Testing and Materials 2.5 

ASTM Al67 

ASTM A366 

ASTM A416 

ASTM A446 

ASTM A525 

ASTM 832 

ASTM C33 

ASTM C39 

ASTM Cl50 

ASTM C236 

ASTt! D41 

1977 Specification for Stainless and 
Heat-Resisting Chromium - Nickel Steel 
Plate, Sheet, and Strip 

2.9 

1979 Standard Specification for Steel, Carbon 
Cold-Rolled Sheet, Commercial Quality 

2.11 

1980 Standard Specification for Uncoated 
Seven-Wire Stress Relieved Steel Stand 
for Prestressed Concrete 

2.14 

1983 Specification for Steel Sheet, Zinc 
Coated (Galvanired) by the Hot-Dip 
Process, Physical (Structural) Quality 

2.17 

2.18 

1983 Specification for Steel Sheet, Zinc 2.21 
Coated (Galvanised) by the Hot-Dip 2.22 
Process, General Requirements 2.23 

1976 Specification for Solder Metal 2.25 

1982 Standard Specification for Concrete 
Aggregates 

2.26 

1981 Standard Test Method for Compressive 
Strength of Cylindrical Concrete 
Specimens 

2.27 

198; Standard Specification for Portland 
Cement 

2.28 

1980 

1973 

Standard Test Uethod for Steady State 
Thermal Performance of Building Assem- 
blies by Means of a Guarded Hot Box 

Specification for Primer for Use with 
Asphalt in Dampproofing and Waterproofing 

2.30 

2.31 

2.33 
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ASTM D226 1977 

ASTM D250 1977 

ASTM D312 1971 

ASTM D1863 1977 

ASTM E84 1981 

ASTM El19 1973 

American Concrete Institute 

AC1 318 
and 1986 
Supplement 

AC1 711 

1983 Building Code Requirements for Rein- 
forced Concrete 

1958 Minimum Standard Requirements for Precast 
Concrete Floors and Roof Units (AC1 
Journal - July 1958 pgs 83 to 94) 

AWS D1.l 

AWS D1.3 

American Welding Society 

1983 Structural Welding Code - Steel 

1981 Specification for Welding Sheet Steel in 
Structures 

U.S. Federal Specification 3.12 

HH-I-521-E 1977 Insuiation Blanket, Thermal (Mineral 
Fiber, for Ambient Temperatures) 

Specification for Asphalt-Saturated 
Roofing Felt for Use in Waterproofing and 
in Constructing Built-Up Roofs 

Specification for Asphalt-Saturated 
Asbestos Felts for Use in Waterproofing 
and in Constructing Built-Up Roofs 

Specification for Asphalt for Use in 
Constructing Built-Up Roof Coverings 

Specification for Mineral Aggregate for 
Use on Built-Up Roofs 

Standard Test Hethod for Surface Burning 
Characteristics of Building Materials 

Standard Test Method for Fire Tests of 
Building Construction and Haterials 

2.34 

2.35 

2.36 

2.37 

2.38 

2.39 

2.41 

2.44 

2.49 

2.52 
2.53 
2.54 

2.58 

2.59 

3.3 

3.6 

3.8 

3.15 

1.5 Extent of the Work 3.22 

The extent of the work is shown on the Engineers’ drawings 3.23 
included with the bid documents and on such other drawings as may 3.25 
hereafter be furnished or approved by the Engineers to explain 
the work in greater detail. Standard details and reference 3.26 
drawings are also included. 
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Drawings of all adjacent existing structures are available at the 3.27 
jobsite. Prints will be provided to the successful contractor, 3.28 
as required, to complete the work. 

1.6 Submittals 3.30 

1.6.1 Data and Drawings 3.31 

1.6.1.1 Precast Concrete Roof Deck 3.32 

Prepare and submit shop detail and erection drawings. 3.33 

1.6.1.2 Built-Up Roofing 3.36 

Prepare and submit the following: 3.37 

1. Furnish the manufacturer and brand of the following 3.39 
materials: 

Felt 3.41 
Asphalt 3.42 
Elastic cement 3.43 
Insulation 3.44 
Insulation fasteners 3.45 
Vapor barrier 3.46 

2. Proposed manufacturer’s standard specification 3.49 

3. List all contemplated departures from the above 3.50 
specification 

1.6.1.3 Metal Siding 3.53 

Prepare and submit the following: 3.54 

1. Shop detail and erection drawings for Siding, Lowers, 3.56 
and Doors 

2. Catalog Data for Lowers and Doors 3.50 

3. Color charts for Finish Color Selection 3.59 

4. Complete sets of the manufacturer’s erection instruc- 4.1 
tions shall be submitted in sufficient time to arrive at 4.2 
least one month prior to shipment of the metal siding 4.3 
materials. 

1.6.1.4 Metal Roofing 4.5 

Prepare and submit shop detail and erection drawings. 4.6 
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1.7 Product Handling 4.8 

1.7.1 Product Delivery, Storage, and Handling 4.9 

1.7.1.1 Precast Concrete Roof Deck 4.10 

At the jobsite, concrete deck shall be stored outdoors, on 4.11 
cribbing, with one end elevated at an angle to prevent standing 4.12 
water. 

Any special storage requirements specified by the manufacturer 4.14 
shall be forwarded to the jobsitc with each shipment to which 4.15 
they are applicable. 

Concrete deck shall be tagged in accordance with the area in 4.16 
which it is to be located. 

1.7.1.2 Built-Up Roofing 4.19 

Deliver materials in original unopened containers. 4.20 

Containers shall be labeled with manufacturer’s name, brand name, 4.22 
installation instructions, and identification of various items. 4.23 

All materials shall be stored between 60°F and BO'F, in a dry 4.24 
area and protected from water and direct sunlight. If exposed to 4.26 
a lower temperature, they shall be restored to the proper 
temperature before using. Damaged materials shall be replaced at 4.27 
the Contractor’s expense. 

1.7.1.3 Metal Siding 4.30 

All materials and equipment shall be carefully boxed, crated, or 4.31 
otherwise protected for shipment. Coated material shall be 4.34 
covered with a strippable plastic protective covering which shall 
retain its strippable properties for no less than six months or 4.35 
shall be shipped with an interlaced plastic sheet between layers. 

As .a minimum, material covered by this specification shall be 4.36 
stored at the jobsite in an unheated building, or outdoors with 4.37 
equivalent protection. Tarpaulin covers are considered suitable 4.39 
protection for outdoor storage. Any special storage requirements 4.40 
requested by the siding manufacturer shall be forwarded to the 
jobsite with each shipment to which they are applicable. Special 4.42 
storage requirements shall be implemented by the Contractor. 

1.7.1.4 Metal Roofing 4.43 

See Section 1.7.1.3 above 4.44 
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1.8 Design and Materials 4.46 

1.8.1 Precast Concrete Roof Deck 4.47 

General 4.49 

Design procedure, computations, and section properties shall be 4.51 
determined in strict accordance with the AC1 Standard Building 4.52 
Code requirements for reinforced concrete (ACI-318.83). Deck 4.53 
shall be designed to conform to the steel framing layout as shown 
on the Engineers’ drawings. 

Wind loads on the roof shall be as follows: 4.54 

Wind Pressures 4.57 

Uplift load on main roof area: 38 psf 4.59 

Uplift load within 10 ft of 5.2 
edges or corners of the roof: 60 psf 5.3 

As construction loading may govern, the cont. deck shall also be 5.7 
designed for dead load, plus the more severe of a temporary 5.8 
250 lb concentrated load located at midspan of the panel or a 
temporary uniform load of 100 psf. Normal snow load is 20 psf. 5.9 

Type of Slab: 5.12 

The units shall be Flexicore floor and/or roof slabs, with voids 5.14 
running lengthwise as fabricated by a licensee of the Flexicore 5.15 
Co., Inc., Dayton, Ohio. 

Material and Fabrication: 5.18 

All concrete materials shall be clean and properly graded and the 5.20 
resulting concrete shall have a minimum compressive strength of 5.21 
3500 psi at time of initial prestress and 5000 psi at 28 days. 

Prestressing steel shall be uncoated seven-wire, stress-relieved 5.22 
strand equivalent of ASTM A416. 

Portland Cement shall be the equivalent of ASTH C150. 5.23 

Concrete aggregates shall be the equivalent of ASTM C33 or C330. 5.24 

Admixtures containing calcium chloride shall not be used. 5.25 

The manufacturer shall cure the slabs by the stfeam or other 5.26 
suitable methods to secure 3500 psi minimum compressive strength 5.27 
at time of initial prestress and 5000 psi minimum at 28 days, as 
indicated by 6” x 12” compression cylinder tests (ASTM C39). 5.28 
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Slab length shall be furnished only in one inch increments. 5.29 

Roof Openings 5.32 

Openings wider than 24 in. will be framed and shown on the 5.34 
Engineers’ drawings. Where framed openings are shown on the 5.36 
Engineers’ drawings, the deck panels shall be shop fabricated to 
fit the openings. 5.37 

1.8.2 Asphalt and Gravel Roofing 5.39 

General 5.41 

All roofing materials shall bear manufacturers’ and Underwriters’ 5.43 
Laboratories, Inc., Class “A” labels when delivered to the job. 5.44 

The following materials shall be in accordance with requirements 5.46 
of the ASTM specification noted: 

Asphalt primer 
Roofing asphalts 
Asphalt-saturated roofing felt 
Asphalt-saturated asbestos felt 
Hetal flashings 

Stainless steel 
Solder - l/2 pig lead and 
l/2 block tin 
Gravel or slag 

D41 5.48 
D312 5.49 
D226 5.50 
D250 5.51 

5.52 
A167, Type 302 5.53 

5.54 
B32 5.55 
D1863 5.56 

Felts 6.2 

Base and finishing felts shall be as required by the applicable 6.4 
roofing specification of either Johns-hanville Sales Corporation 6.5 
or the Celotex Corporation. 

Elastic Cement 6.6 

Elastic cement shall be Elastigum Roofer’s Cement, as 6.10 
manufactured by The Celotex Corporation, or equal, as approved by 
the Engineer. .6.11 

Base Flashing 6.14 

Base flashing shall be Asbestos Base Flashing (Specification No. 6.16 
AB-20) by The Celotex Corporation or equal as approved by the 6.17 
Engineer. 

Betel Flashing 6.20 

Metal flashings such as gravel stops and counterflashings shall 6.22 
be 0.018 in. stainless steel. 
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Insulation 6.25 

Insulation shall be Celotherm by The Celotex Corporation, or 6.27 
equal, as approved by the Engineer, used in locations shown on 6.20 
Engineer’s drawings. It shall be of thicknesses shown on 6.30 
drawings, except that, where thicknesses are designated 
“nominal, 1’ actual thickness may vary from nominal as long as the 6.31 
following maximum conductances are not exceeded: 

Maximum Conductance - 6.33 
Nominal Insulation Btu Per Hr. Per Sq Ft, 6.34 
Thickness - In. Per Deq F 6.35 

1 0.36 6.37 
1 l/2 0.24 6.38 
2 0.19 6.39 
2 l/2 0.15 6.40 
3 0.12 6.41 

Insulation shall be delivered and stored in a dry place in 6.44 
unbroken cartons and shall be free from all defects or loose 
materials. Damaged pieces shall not be used. 6.46 

Priming Paint on Uetal and Concrete 6.49 

Priming paint on metal and concrete surfaces shall be Asphalt 6.51 
Primer, as manufactured by The Celotex Corporation, or equal, as 6.52 
approved by the Engineer. 

Nails, Screws, Bolts, and Washers 6.55 

All nails through flashing into wood shall be not less than No. 6.57 
12 gage, barbed flatheaded, stainless steel roofing nails, to 6.58 
match the flashing, or approved equal, extending at least 7/S in. 
into sound wood nailers. All nails into wood decking shall 7.1 
extend at least 1 in. into sound wood. All nails into mortar 7.2 
joints shall be special hard steel nails manufactured for this 
purpose. All nails through insulation into steel deck shall be 7.3 
Lexsuco clips, Rivnail, or equal, as approved by the Engineer. 

All bolts shall have flat heads and be hot-dip galvanised. Bolts 7.5 
through steel plate flanges shall have countersunk heads. 

Drive screws shall be hardened steel. 7.6 

All drive screws, nails, and bolts through roofing or flashing 7.7 
shall have flat caps, or approved equal, not less than 1 in. in 7.0 
diam. Bell or cup shaped caps shall not be used. 7.9 
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Expansion Joint Covers 7.12 

Expansion joint covers, when required shall be E-Z-Flash, as 7.14 
manufactured by E-Z-Flash, Inc., or butyl rubber bellows with 7.15 
stainless steel flanges as manufactured by Grefco Inc., or equal, 
as approved by the Engineer. 

Wood Nailers and Cants 7.19 

All rough lumber such as insulation stops, nailing pieces, etc., 7.21 
shall be Douglas Fir No. 1 common or better, and shall be treated 7.22 
with one generous brush coat of wood preservative such as 
Cuprinol #20 as manufactured by Darnworth Inc., or equal, as 7.23 
approved by the Engineer. 

Painting 7.26 

All metal parts used for anchors, supports, stiffeners, sleeves. 7.28 
and other metal furnished under this specification and exposed 7.29 
after roofing is completed, except copper, aluminum, stainless 
steel, asbestos covered or other protected metal, shall be 7.30 
painted with one coat of asphalt primer, or equal, as approved by 
the Engineer, and one coat of an approved metal protective paint. 7.32 
Where dissimilar materials are in contact, stainless steel shall 7.33 
be isolated by painting with an approved zinc chromate primer 7.34 
followed by two coats of compatible paint or other acceptable 
material approved by the Engineer. 

Asphalt Pockets 7.37 

When required, install asphalt pockets around all steel columns, 7.39 
posts, pipes, conduit, l tc, which extend through the roof or 7.40 
concrete pads and foundations projecting above the roof, in 
accordance with details on the Engineers’ drawings. The asphalt 7.42 
pockets shall have flanges fastened to wood mailers. 

1.8.3 Metal Siding 7.44 

Steel Sheet 7.46 

Metal siding shall be formed from steel sheets conforming to 7.48 
ASTM A446. Grade A or ASTM A366. The sheets shall be galvanited 7.50 
with commercial quality zinc coating conforming to ASTM A525 
coating designation G90, or equal as approved by the Engineers. 7.51 
The exterior sheets of insulated and uninsulated steel panels 7.52 
shall be no less than 20 U.S.S. gauge steel. The interior sheet 7.53 
(liner panel) of insulated steel panels shall be no less than 
22 U.S.S. gauge steel. 
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Insulation 7.56 

Insulation shall be of the glass fiber type complying with 7.58 
Federal Specification HH-I-521E, Type 1. The resulting 8.2 
completely assembled wall system including side joints shall have 
a thermal transmittance value (IJ) including through metal 6.3 
conductance of no more than U = .14 Btu/hr/sq ft/OF when tested 
in accordance with ASTH C236. 8.4 

Flashing and Closure Strips 8.7 

All flashing land closure strips shall be formed from the same 8.9 
type and texture material as, and at least the same gauge as, the 8.10 
siding to which they are attached. 

Closure filler strips shall be preformed to match sheet 8.12 
configurations. 

Fasteners and Concealed Clips 8.15 

All fasteners shall be made from stainless steel alloy conforming 8.17 
to American Iron and Steel Institute Type 305. Fasteners shall 8.20 
be installed with a neoprene washer under the head. 8.21 

Exposed fasteners shall be provided with nylon heads or oven 8.22 
baked painted heads colored to match the siding. 

Concealed fastening shall be achieved by a proven and tested 0.23 
system of concealed clips. 

Caulking Compounds and Sealing 0.26 

Caulking compounds shall be elastic compounds of recognized 8.28 
manufacturers of such products. 

Sealing shall be by caulking, factory-applied vinyl, or neoprene 8.30 
gasket material, or a combination thereof. 

Subgirts 8.33 

Subgirts, where required, shall be 18 U.S.S. gauge steel or a.35 
heavier. Subgirts shall be galvanised with a commercial coating 8.37 
conforming to ASTH A525, coating designation G90. 8.38 

Noncombustibility 8.41 

The siding panels shall be approved by Underwriters Laboratories, 0.43 
Inc., as noncombustible. Fuel contribution, smoke, and flame 8.45 
spread classifications shall be no more than those given below a.46 
when tested in accordance with ASTM E84 with the fire on the 8.47 
interior side of the wall panel. 
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Test Rating 8.51 - 

Fluoropolymer Coating 8.53 

Flame Spread 25 0.55 
Fuel Contributed 10 8.56 
Smoke Developed 50 8.57 

Louvers 9.4 

Louvers shall be of the frame fixed type and sizes and details 9.6 
shall be as shown on the drawings. 

Louvers shall be 6 in. deep, have stormproof blades set at an 9.8 
angle of not less than 45 degrees from horizontal, and provide a 9.10 
minimum free opening percentage of 30 percent. 

Louvers shall be of the channel frame type. Typically, frames 9.13 
shall have flat surfaces at the inside and outside faces at the 
head, jamb, and sill, unless special details are shown on the 9.14 
drawings. Where louvers abut at jambs, a batten flashing shall 9.15 
be furnished to provide weathertight joints. 

Louvers shall be constructed of galvanised steel or aluminum. 9.16 
Steel louvers shall have 18 gauge U.S.S. frames and blades and be 9.17 
coated in the same manner as the siding. Aluminum louvers shall 9.18 
have .lO in. frames and .061 in. blades and shall be color coated 
to match the siding. 

All louvers shall be furnished with the manufacturer’s standard 9.19 
bird screen mounted on the interior side of the louver. 9.20 

Steel Swing Doors 9.23 

Steel swing doors shall be heavy duty designed and manufactured 9.25 
in accordance with standards established by the Steel Door 9.27 
Institute, SDI-100 and SDI-107. Coatings shall be as specified 9.28 
for structural steel. 

Clear wire glass for exterior doors were shown on the drawings, 9.29 
shall be l/4 in. thick, and shall conform to Federal 
Specification DD-G-451D. Glazing shall be in strict accordance 9.31 
with the glass manufacturer’s instructions and FGMA-GM, Glazing 
Manual. Door hardware shall match the Owner’s existing hardware. 9.32 

Gutters and downspouts shall be 24 gauge (minimum) zinc-coated 9.33 
steel coated with a baked-on enamel. 

Design 9.36 

All siding panels and fastening to the building girts shall be 9.38 
designed for the wind pressures given below, applied as either 9.40 
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inward or outward pressures in a direction normal to the plane 
of the wall with the siding spanning between the girts shown on 9.41 
the Engineers’ drawings. When subjected to the wind pressures 9.42 
given below, the siding shall not exceed the allowable stress for 9.43 
the material, a deflection limit of L/180 and shall not produce 9.44 
vibration noises. The length (L) is the ccnter-to-center 9.45 
distance between supporting members. 

WIND PRESSURES 9.48 

Height Above 
Ground, ft 

Normal Pressure, psf 
Positive Negative 

Corner Pressure, psf 9.52 
Nega tlve 9.53 

125 to 225 t38.0 -38.0 -60 9.55 

Corner strips only shall be designed for both the normal wind 10.2 
pressure and the larger negative corner pressure. The width of 10.3 
the corner strip shall be considered 6 ft wide. 

Panels shall be arranged generally so that, wherever possible, 10.5 
each panel shall span continuously over three or more girts. All 10.6 
end joints shall occur at girts. The upper sheet shall lap the 10.7 
lower sheet by at least 2 in. for exterior sheets. Adjacent 10 .V 
panels shall be lap spliced at the same elevation, to produce a 10.10 
neat straight line appearance. 

Surface Finish 10.13 

The exposed surface of exterior sheets shall have a 10.15 
polyvinylidene fluoride coating with at least a 70 percent base 
of Kynar 500 as produced and licensed by the Pennwalt Corporation 10.17 
or fluoropolymer finish Du-Lite as produced and registered by 
DuPont. 10.18 

The coating shall be coil coated to the galvanired.steel which 10.19 
has been pretreated and primed according to the specification of 10.20 
the licensed formulator. The prime coat shall be oven cured and 10.21 
result in a minimum coat of 0.2 mil dry film thickness. The 10.23 
finish coat shall be oven cured and result in a minimum coat of 10.24 
1.0 mil dry film thickness. The entire coating system shall be 10.25 
applied in the factory and result in a total thickness of at 10.26 
least 1.2 mil dry film thickness. 

The interior surface of the exterior sheet of insulated siding 10.28 
panels shall receive the manufacturer’s standard prime coat of 10.29 
paint over the galvanized steel. 

The unexposed surface of the liner sheets for insulated wall 10.31 
panels shall have no treatment other than the specified 
galvanizing. 
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The exposed surface of the liner sheets, for insulated wall 10.32 
panels shall have an off-white baked enamel coating (0.5 mil 10.33 
minimum) over a (.2 mil) prime coat. 

Final choice of colors for exposed surface of exterior sheets 10.34 
will be by the Owner, to match the existing structures. 

Profile 10.37 

The profile of the exterior sheet of the siding shall be a 10.39 
1 l/2 in. deep high-;ib profile similar to H.H. Roberson HRS-36 10.40 
or steelite Hi-Rib-35, and shall be approved by the Engineers. 

1.8.4 Metal Roofing 

Materials and Workmanship 

The exposed metal roof covering shall be 24 gauge (minimum) 
coated galvanized steel panels conforming to the requirements of 
ASTM A446. Grade A. Panels shall be of such configuration to 
provide the load carrying capability specified herein and meet 
the deflection requirements specified by AISC or AISI as 
applicable. Roof panels shall be of “standing-seam interlocking" 
design and shall be secured to the roof purlins with a concealed 
structural fastening system. The roofing and fastening system 
shall be designed to accommodate all thermal movements. The 
concealed system shall provide minimal through penetration of the 
roof surface and allow the roof covering to move independently of 
any differential thermal movement by the structural framing 
system. The standing seams shall have factory-applied, 
nonhardening sealant, and the seams shall be continuously locked 
or crimped together by mechanical means during erection. Through 
penetration of the roofing surface by exposed fasteners shall 
occur only at terminal locations of the roof panels. All roof 
covering shall be properly designed with flashing provided and 
caulking indicated at all eaves and opening with necessary fascia 
and trim to provide complete weathertightness. 

10.42 

10.44 

10.46 
10.47 
10.49 

10.50 
10.51 

10.53 
10.54 

10.55 

10.56 

10.58 

11.1 

11.2 

All fasteners shall be made from stainless steel alloy conforming 11.3 
to the American Iron and Steel Institute Type 305. Fasteners 11.4 
shall be installed with a neoprene washer under the head. or 
equal, as approved by the Engineer. Exposed fasteners shall be 11.5 
provided with oven baked painted heads colored to match the 
roofing and shall be approved by the Engineer. 11.6 

Material Finishes 11.9 

The roof panel sheets shall be finished on both sides as 11.11 
specified under metal siding herein. 

Flashings, trim, and miscellaneous exposed galvanited steel 11.13 
accessories shall be finished with a two coat system consisting 11.14 
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of an epoxy primer and a silicone polyester topcoat to a total 
dry film thickness of 0.5 mil. 

Galvanising for metal flashings, closures, trim, cover panels, 11.15 
and other miscellaneous uses shall conform to ASTM A525 11.16 
commercial coating class (G90). Cadmium plating for all 11.17 
miscellaneous, light guage flashing, trim, and cover panel 11.18 
fasteners shall conform to ASTM A165, type S, with a minimum 
thickness of 0.3 mils. 

Downspouts and Gutters 11.21 

All downspouts and gutters, where shown on the Engineer’s 11.23 
drawings, shall be furnished and installed by this Contractor. 11.24 

Gutters shall be 24 gage galvanised steel finished in accordance 11.26 
with Section 1.8.3 herein. 

Downspouts shall be 3 in. by 4 in., 26 gage galvanized steel. 11.27 

1.9 Erection Requirements 11.29 

1.9.1 Precast Concrete Roof Deck 11.30 

Erection and Installation 11.32 

Installation of the precast units is to be made by leveling the 11.34 
floor and/or roof slabs in a workmanlike manner keeping the units 11.36 
tight and at right angles to the bearing system. 

Slabs shall be aligned and leveled by the method approved by 11.37 
theflexicore manufacturer using equipment recommended or supplied 11.38 
by the Hanufacturer. 

Slabs shall be grouted by a mixture of not less than one part 11.39 
cement to three parts fine s&and, care being taken to see that 11.40 
the joints are filled. Any grout that may have seeped through to 11.41 
the ceiling below shall be removed before it hardens. 

Cooperation shall be extended other trades in permitting 
jnsertion of anchors, hangers, electrical outlets, etc. Holes, 
not requiring cutting of pretress strand, for plumbing and 
heating pipes, ducts, electric conduits, outlet boxes, vents, 
l tc, shall be cut in the field by the Contractor in hollow 
sections of slabs in accordance with the manufacturer’s standard 
recommendations. Holes requiring cutting of prestress strand 
shall be planned for in advance of installation as dictated by 
structural considerations. No prestress strand shall be cut 
without approval of manufacturer and the Engineer. All openings 
larger than a slab width shall be framed with concrete headers or 
structural steel hangers in accordance with the design 
limitations of AC1 711-58. 

11.42 
11.43 

11.44 

11.45 
11.46 

11.48 
11.49 

11.50 
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All work shall be neatly and fully finished and all surplus 11.51 
materials and rubbish attributed to this contractor’s work shall 11.52 
be removed from the premises. 

No erection of any materials shall be performed until any 11.53 
conditions in the supporting steel which would be in any way 11.54 
detrimental to the proper erection and satisfactory appearance of 
these materials have been remedied. 

1.9.2 Asphalt and Gravel Roofing 11.56 

General 11.58 

Roofing systems in accordance with the approved Roofing System 12.1 
Manufacturer’s specifications shall be applied by a roofing 12.2 
contractor approved by the Roofing System Hanufacturer. 

The instructions, cautions, and warnings in the manufacturer’s 12.4 
literature shall be followed. 

Installation Requirements 12.9 

Cant Strips 12.10 

Cant strips fabricated of insulation materials shall be set in 12.12 
hot asphalt and may be set on top of insulation. 

12.16 

At Parapets, Vertical, Walls, and Curb Walls Around Large 12.17 
Openings 

Vertical surfaces at parapets, vertical walls, and curb walls 12.19 
around large openings, shall be flashed over all plies of roofing 12.20 
with built-up flashing similar to The Celotex Corporation 
Specification No. AB-20 and as indicated on the drawings. Built- 12.23 
up roofing shall be carried to top of cant strip. 

Vertical surfaces of riser wall curbs and curbs around large 12.24 
openings shall be insulated, if roof is insulated. Insulation 12.25 
shall be applied at steel curb plates for walls, or around duct, 
stack, and other large openings through roofs. 12.26 

At Pipe Penetrations 12.29 

Steel pipe sleeves 3/16 in. thick with 3 in. by l/E in. welded 12.31 
flashing flanges shall be provided and set at roof openings. 12.32 
They shall project a minimum of 12 in. above roof slab or top of 12.34 
insulation and shall extend through to underside of roof, with 12.35 
close fit. Sleeves shall be painted with one coat of asphalt 12.36 
primer and one coat of an approved metal protective paint. 
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Sleeve flange shall be set in elastic cement on top of roof 
plies, nailed to wood roof or nailing strips with a pair of large 
head galvanized nails at each quarter point, or bolted to steel 
decks with a single countersunk 3/16 in. diam galvanized bolt at 
each quarter point. All metal flanges shall be covered with two 
strips of 15 lb asbestos finishing felt set into and trowelled 
over with elastic cement. Strips shall be B in. and 10 in. wide. 

Metal Flashings 

12.37 
12.38 

12.39 
12.40 

-12.42 

12.45 

Metal flashings, such as gravel stops and counterflashings, shall 
be furnished and installed. They shall be securely nailed to 
nailing strips provided for this purpose, or bolted to structural 
members, where required. All joints shall be made weathertight 
by lapping and setting in elastic cement of proper type for this 
purpose. 

12.47 
12.49 

12.51 

All unprotected metal flashing surfaces to be in contact with 
roofing materials shall be given one coat of asphalt primer. 

Downspouts and Gutters 

12.52 
12.53 

12.56 

All sheet metal downspouts, gutters, and similar work, if 
required by drawings, shall be installed in strict accordance 
with Engineer’s drawings, complete with all necessary anchors, 
hangers, and other supports. 

Roof Boxes 

12.58 

12.59 

Roof drains, where required, will be basic Series No. 4110 as 
manufactured by Josam Manufacturing Co.: Product Z-100 as 
manufactured by Zurn Industries, Inc., or equal, as approved by 
the Engineer, unless otherwise required to suit clearance 
conditions below the roof and shall be furnished and set by the 
Building Service Contractor. Roof boxes shall be flashed 
weathertight by this Contractor. 

13.4 

13.6 

13.8 

13.9 
13.10 

Roofing Installation 

General 

Roofing shall be 20-year bondable roofing, in accordance with the 
following Celotex Corporation specifications, or equal, as 
approved by the Engineer. 

13.13 

13.14 

13.1t 
13.17 

Celotex Specification No. O.A-4-C-G (MIA) 13.20 

A fiberglass based felt system in accordance with Johns-tlanville 
Sales Corp., Specification 4GIA or equal as approved by the 
Engineer and meeting all the requirements herein may be submitted 
as an alternate system. 

13.23 
13.24 
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Roofing or insulation shall not be applied on any surface which 13.25 
is wet, or which contains frost. 

Before proceeding with his work, the Contractor shall inspect 13.26 
roof surface and report immediately to the Engineer any existing 13.27 
conditions which, in his opinion, might prove detrimental to 
finished roofing and flashing. Failure to so report shall not 13.28 
relieve the Contractor of responsibility for furnishing a roofing 
and flashing installation first class, in every respect. Failure 13.30 
to report adverse conditions shall be considered as acceptance of 
all liability for correcting any damage or failure in the roofing 13.31 
and flashing which may result from such acceptance. 

The Contractor shall make provisions to seal all openings to the 13.32 
extent necessary to prevent hot bitumen from dripping down into 13.33 
the interior of the building during the installation. 

The asphalt kettle shall be equipped with an accurate and easily 13.34 
read thermometer, and the asphalt shall be heated to the mop and 13.35 
kettle temperatures specified by the manufacturers. Overheating 13.36 
of asphalt shall be carefully avoided and shall be cause for 
rejection of the melt. Asphalt shall be stirred during and after 13.37 
melting to prevent burning. Cutting back or adding materials to 13.38 
the asphalt shall not be permitted. 

Sufficient asphalt shall be used to flow ahead of felt roll in an 13.39 
unbroken line, so that in no place shall felt touch felt. Each 13.41 
ply shall be thoroughly broomed to ensure complete and continuous 
embedment. 

No insulation or roofing shall be applied when temperatures are 13.42 
below 40’F without the prior approval of the Owner’s Senior 13.43 
Construction Site Representative. When work is performed at 13.44 
temperatures below 40°F, special precautions shall be taken to 
ensure satisfactory performance of the finished roof. 13.45 

Insulation 13.48 

Insulation shall be installed in strick accordance with the 13.50 
manufacturer’s instructions. 

Insulation shall not be left exposed to weather. 13.52 

When applying insulation board, joints in adjoining courses shall 13.53 
be broken and all adjoining edges and joints at stops, walls, and 13.54 
around roof projections shall be in contact, but not forced. All 13.55 
end joints shall be staggered. 

The runs of roofing felt shall be set perpendicular to the slope 13.56 
of the roof. Temporary water cutoffs consisting of path 13.57 
strippings of oneply of asphalt-saturated felt mopped with 
asphalt shall be installed at all exposed edges of insulation at 13.58 
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end of each day’s operations. They shall be removed when 15.59 
operations are resumed. No more insulation shall be applied than 14.1 
can be covered immediately by roofing. 

Insulation up to 1 in. thickness shall be applied in one layer. 14.2 
Insulation over 1 in. thickness shall be applied in two layers 14.3 
with joints broken at least 6 in. in both directions with an 14.4 
additional mopping of at least 30 lb 190’F steep asphalt between 
layers. 

Built-Up Roof Pads 14.7 

Where called for on the drawings, walkways pads shall be l/2 in. 14.9 
thick “Carey-Tred,” as manufactured by The Celotex Corporation, 14.10 
or equal, as approved by the Engineer. Panels shall be installed 14.12 
in accordance with the manufacturer’s recommendations. 

Vapor Barrier 14.15 

For other than steel deck, vapor barrier shall consist of one ply 14.17 
of Celotex Vented Vaporbor base sheet (organic) embedded in 19O’F 14.18 
steep asphalt using a minimum of 23 lb per square. Poured 14.20 
concrete decks shall be primed. 

Tests and Inspection 14.23 

Inspection cuts of roofing for laboratory examination by the 14.25 
Owner’s Field Inspector may be required at such locations as the 14.26 
Field Inspector may select. One test cut may be made for each 14.28 
10,000 sq ft of roofing. Strips 4 in. wide and 3 ft long, 14.29 
extending at right angles to direction of felts, shall be cut 
through all plies of roofing and then replaced to full number of 14.30 
layers used in main roofing. 

The Owner’s Field Inspector shall have laboratory tests performed 14.31 
on any inspection cuts of roofing to determine that the amounts 14.32 
of asphalt and gravel conform to the specification. 

The cutout area shall be repaired by placing a filler piece of 14.33 
felts into hot asphalt. The filler piece shall be composed of 14.34 
the same number of plies and aspr:alt moppings as the section 
which was removed. The area shall be covered with 3 plies of 14.35 
felt, hot mopped in place. The first ply shall overlap the 14.36 
cutout area on all sides by 6 in. on all sides. The flood coat 14.37 
of asphalt and the gravel shall be applied in the normal manner. 
The Contractor shall quote a unit price for cutting out test 14.38 
strips and repairing the area as required above. 

The Contractor shall be responsible for inspecting the material 14.39 
and checking the applicable records, prior to shipment, to verify 14.41 
that all specification requirements ‘have been complied with. Two 14.42 
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copies of all documents required to comply with this 
specification shall be sumbitted to the Owner’s Field Inspector. 

Guarantees 14.45 

Installation Guarantee 14.46 

The Contractor shall guarantee in writing the complete 14.48 
installation of roofing and flashing to be weathertight for a 
period of five years after its completion and acceptance, and 14.49 
shall agree to make all repairs necessary during that period 14.50 
without cost to the Owner. 

Manufacturer’s Guarantee or Bond 14.54 

The manufacturer of roofing materials used on this work shall 14.56 
guarantee or bond complete installation of roofing and flashing, 14.58 
other than metal flashing and other metal work attached to roof, 
to be weathertight for a period of 20 years after its completion 14.59 
and acceptance, and shall agree to make all necessary repairs 
covered under the terms of the guarantee/bond during that period 15.1 
without cost to the Owner. 

Installation Instructions 15.3 

The Contractor shall furnish three complete sets of his proposed 15.5 
installation instructions to the Owner’s Senior Construction Site 15.6 
Representative. These shall be submitted at least one month 15.8 
prior to the start of roofing installation. 

Daily Seal 15.10 

Care should be exercised to ensure that the water does not flow 15.12 
beneath any completed sections of roof. Temporarily seal loose 15.13 
edge of membrane with an approved Nite Seal as necessary to 
prevent damage. 

1.9.3 Metal Siding 15.16 

Inspection 15.18 

Before starting erection of the siding, verify that the governing 15.20 
dimensions of the buildings are correct; that all girts and door 15.22 
heads are level and all jambs plumb: and that all supporting 
steel, concrete, and masonry are in satisfactory condition for 
fastening the material thereto. 

Any conditions in the supporting system that would be in any way 15.23 
detrimental to the proper erection and satisfactory appearance of 15.24 
the erected siding shall be reported to the Engineers. 15.25 
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No material shall be erected on such steel until these conditions 15.26 
have been remedied. 15.27 

All material shall be erected in accordance with approved 15.32 
manufacturers’ drawings and requirements of this Section. 

Defective material, such as bent, buckled, or scarred panels, 15.34 
shall not be erected. If such panels are erected, they shall be 15.35 
removed and replaced. 

All siding shall be securely fastened to each structural steel 15.36 
supporting member directly or by use of subgirts. 15.37 

All siding shall be made weathertight around all openings and at 15.38 
the roof line. Fluted sections shall be fitted with metal 15.39 
closures at the top and bottom of all vertical runs and at wall 
openings. 15.40 

The siding, corners, closures, and flashings shall be installed 15.41 
without wrinkles, buckles, or dimples. 15.42 

All cutting, drilling, and tapping required for the erection of 15.43 
the siding shall be performed by the Contractor. All steel 15.45 
cuttmgs caused by drilling of holes shall be removed from the 
siding sheets to prevent staining. 

For insulated siding, the liner panel shall be fastened tightly 15.46 
against each girt. The interlocking lips of the flat sheets 15.47 
shall be fastened together on not over 3 ft centers. Subgirts 15.48 
shall be spaced not to exceed the safe carrying capacity of the 
exterior sheets. A subgirt shall be placed at each main girt. 15.50 
The exterior sheets shall be fastened to the subgirts. 15.51 

Side lap joints of both interior and exterior sheets shall be 15.53 
sealed in a manner to produce a weathertight joint. Sealing 15.54 
shall consist of a caulking compound, factory-applied gasket 
material, or a combination thereof. The interior sheet shall 15.56 
serve as a vapor barrier. 

Laps of exterior sheets, including covers, shall be caulked. 15.57 
Insulation at the top and bottom of all runs and at wall openings 15.58 
shall be adequately protected against dampness and displacement. 15.59 
Insulation which gets wet during erection shall be dried or 16.1 
replaced at the Contractorls expense. 

After the work has been completed, the surface of the sheeting 16.2 
shall be inspected for integrity of the coating. Where the 16.3 
coating is scratched or scraped off, the Contractor shall 
touch up such places with a coating of identical color compatible 16.4 
with the shop finish. Sheeting scratched, dented, or otherwise 16.5 
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damaged which, after repair and touch-up, does not present a 
uniform appearance from the closest ground or public approach 
shall be replaced. 

Door Erection 

All staging, shoring, and bracing, necessary for the installation 
of the doors, shall be furnished, placed, and removed by the 
Contractor. 

The Contractor shall make all connections to materials erected by 
others, including all drilling, tapping, and other necessary work 
including cutting channel frames. 

Doors shall be erected plumb, rigid, and in true alignment with 
all hardware left in proper working order. Erection shall be 
done by a competent door erector and in accordance with door 
manufacturer’s instructions. 

1.9.4 Metal Roofing 16.19 

Refer to Section 1.8.4 and all appl 
herein. 

.icable portions of 1.9. 3. 16.20 

16.6 
16.7 

16.10 

16.12 
16.13 

16.15 
16.16 

16.17 
16.18 
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NaOH PURCHASE SPECIFICATION 

Instmctions to Bidders 

The Babcock 6 Wilcox Company, acting a.s a participant and prime contractor in 
the LIMB Demonstration Project Extension is inviting Proposals for the supply, 
transport and unloading of a 509 solution of NaOH into the Owners holding tank 
at the Ohio Edison Company's, Edgewater Plant in Lorain, Ohio. 

Proposal submittal information 

All questions concerning this inquiry shall be directed and the Proposal 
submitted to: 

S.C. Essy 
General Purchasing 
The B&cock 6 Wilcox Ccmpany 
20 South Van Buren Avenue 
Barberton, Ohio 44203-0351 
(216) 860-6171 

Definitions 

Contractor - The bidding company awarded the contract pursuant to this 
inquiry. 

cwles The Ohio Edison Company (OEC) 
Purchaser - The Babcock & Wilcox Company (B&W) 
Site All of the area within the boundaries of the OEC Edgewater 

Plant at Lorain, Ohio. 
Site Manager - B6W's authorized representative on the Site. 
LIMB Lime Injection through Multiple Burners. 

Scope of Work 

The supply, transportation and unloading of a quantity of liquid caustic into 
the Owners holding tank located in the Caustic and Acid Building. This 
building is located against the North wall of the Unit No. 4 Boiler Room at 
the Site. 

caustic: 

The bid should include two possible grades, a Base and an Alternat?. The 
specifications for these appear on Attachment Number 1. 

uantities: 

The expected requirement is approximately 3000 gallons (or one full truck 
load) a day. Bidding is to be based on a continuous delivery over a 
period of eight (8) weeks, starting March 1, 1989. Actual deliveries 
will vary to maintain the holding tank level within operating limits or 
due to upsets in the program. All deliveries will be initiated or 
approved by the Site Manager. 
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Un1cadir.g Fa:ilities: 

For unloading the connection from the truck shall be bolted to the 
existing 3" - 125 lb. flanged fill-pipe for the holding tank. This is 
located just outside the North wall of the Caustic and Acid Building. 
The truck must have its own transfer pump capable of discharging against 
a 25 ft. head of caustic solution. 

Truck Access and Parkino: 

The truck after entering the gate will move directly to its allocated 
parking area for unloading. While on the site it will be subject to all 
of the Owners traffic rules, restraints and directions. All questions 
will be directed to the Site Manager for resolution. 

Additionel Items: 

Contractor to include in his scope: 

0 Katerial Safety Data Sheet per form OSHA-174. 
0 Set of safety placards and tape for restricting acces.s to area when 

unloading is in progress. 
0 Keep'accurate records of shipments including quantities date and 

time of deliveries. A statement showing this information must be 
issued monthly with invoices. 

0 Strict adherence to all federal, state and local regulations 
governirig the supply and transport of this chemical. 

0 Certificates of insurance coverage and workers compensation such 
that risk of loss for each shipment will reside with the Contractor 
until the caustic is completely unloaded into the Owner's holding 
tank. 

Intended Use: 

The caustic is to be used as an additive to Humidification Atomization Water 
in a LIMB Demonstration Project Extension test program and provide for the 
Owes's normal water treatment zequirenents. 

Delivery Address: 

Babcock & Wilcox Company, Site Manager 
c/o Ohio Edison Company 
Edgewater Plant 
2000 Oberlin Avenue 
Lorain, Ohio 
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F.O.B. Point 

All pricing to be on a "Delivered* basis meaning caustic has been unloaded 
from Contractors truck into Owners holding tank. 

Cancellations 

Cancellations may be made by the Site Manager at +ny time prior to the loading 
of the delivery truck without penalty. 



Base : 

I 

NaOH SPECIFICATION 

ATTACWENT h'UMBER 1 

Rayon Grade - Mercury Cell 

NaOH, 0 49.5 - 51.0 
Na C03, 
Na 8 10 

3 0.02 maximum 

Fe, P&4 
% 0.05 maxilnum 

4.0 maXi!n~ 
NaCl, PPM 50.0 lnaximum 

Alternate: Diaphragm Grade (Standard 50% wt.) 

NaOH, wt. 3 As is 49.5 - 51.0 
Actual Na,O, wt. t AS is 38.5 - 39.65 
NaCO vf.0AE 
Nak,%t. 0 AB 

0.40 maximum 
2.20 maximur. 

Na2S04, wt. %AB 0.05 maximum 

Ranges are minimum to maximum AB = 100% wt. 0 NaOH basis. 



COhTRACTOR'S DATA SHEET 

ATTACIIEIENT NUMEER 2 

Name of Company. 

Commercial Address and Phone Number. 

Contact for arranging shipments (with phone Number). 

Estimated maximum weight of fully loaded truck. 

Estimated average delivered gallons of caustic by truck-load. 

Estimated time of truck on Site for unloading. 

Rated capacity and discharge head (pressure @?Lfer pump on trucki - 

Whet is maximum available supply per day, if any, for: 

Base Grade: 

Alternate grade: 

Lead time to delivery from: 

Receiving formal contract: 

Orders from site manager, thereaf:er: 

Exceptions and/or comments: 
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SECTTr)N 1 
INSTRUCTIONS TO EIDDERS 

1. GENERAL 

The Babcock 6 Wilcox Company, as a participant and General Contractor in this 
DOE Clean Coal Technology Project is inviting Proposals for the removal, 
assumption of ownership and disposition of ash collected in the Unit Number 4, 
Ash Storage Silo at the Plant during the LIMB Demonstration Project Extension 
and Coolside testing portions of the program. 

Questions and responses shall be directed to: 

S. C. Essy 
The Babcock & Wilcox Company 
20 5. Van Buren Avenue 
Barberton, Ohio 44203-0351 
(216) 860-6171 

2. PROPOSAL SUBNITTAL INFOWATION 

One original and three copies of the Proposal shall be submitted to: 

S. C. Essy 
The Babcock & Wilcox Company 
20 5. Van Buren Avenue 
Barberton, Ohio 44203-0351 
(216) 860-6171 

All bid Proposals must be in the Company's possession no later than 5:00 p.m. 
on October 11, 1988. 

3. DEFINITIONS 

The following terms -Jhen used herein with initial capitalization shall have 
the meanings given belov unless in ai?y particular instance the context 
expressly indicates otherwise. 

“Ash" shell mea" the material produced by LIMB and Coolside SO2 control 
processes testing, as described in Attachment 8. 

"Site Manager" shall be the person or persons designated by the Company to 
arrange for and generally oversee the Work in accordance with the terms and 
conditions stated herein. 

"Contract" shall mean this Inquiry, any related purchase orders, and only 
those exceptions to the Inquiry listed in Attachment A accepted by the 
company. 

"Contractor" shall mea" the bidding company awarded the Contract for 
performance of the Disposal Work end/or Utiliration Work under the terms and 
conditions stated herein. 

-l- 
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"Company" shall mean the Babcock & Wilcox Company 

"Plant" shall mea" the Ohio Edison Company, Edgewater Plant, 200 Oberlin 
Avenue, Lorain, Ohio 44308. 

"Disposal Site" shall mean the facility selected by the Contractor and 
accepted by the Company for the permanent disposal of the Ash. The facility 
shall be licensed for the disposal of Solid Waste by and operating in good 
standing with the Ohio Environmental Protection Agency. 

"Disposal Work" shall mean the removal of Ash from the Plant, transportation to 
and placement in the Disposal Site. 

"Inquiry" shall mean Specification Sections 1, 2, and 3 and Attachments A, and 
B and including any addenda and/or letters of clarification and the formal 
Company inquiry document. 

"Proposal" shall mean the offer of the Contractor to do the Work at the price 
or prices set forth in the Contract. 

"Utilization Work" shall mean the removal of Ash from the Plant and its 
utilization or sale to others fpr use in construction, manufacturing, 
treatment, waste stabilization or other useful purpose. 

"Work" when used singly shall mean both Disposal Work and Utilization Work. 

4. SCOPE OF WORK 

The scope of Work hereunder involves the removal and disposition of Ash 
produced by Plant Unit 4 resulting from the LIMB Demonstration Project 
Extension and Coolside processes testing in accordance with the terms and 
conditions herein. Ash removal shall be by truck and the disposition may 
involve the following options: 

A. IJtilization Work which should provide an income to the Cornpan: 

8. Disposal Work at a cost to the Company 

C. A combination of options (A) and (B) above. 

5. TEXM 

The term of this Contract shall be March 1, 1989 through February 28, 1990 
with an option for extension to February 28,'1991. 

6. QUANTITY 

The total amount of Ash, on dry basis, for which Work is required is generally 
expected to be from 3,000 to 6,000 tons per month. The quantity will vary 
according to system load requirements and unit outages both scheduled and 
forced. 
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7. PRICE 

The Company prefers a fixed price per ton for the Work during the term of the 
contract. Individual prices are requested for the different components of the 
Work described below. The prices are requested on a per ton basis but other 
pricing methods shall be considered if advantageous to the Company. 

A. Utilization Work 

If this Ash has a utility value that will provide a revenue this 
should be addressed in the proposal quoting quantities utilized and 
price adjustment. 

B. Disposal Work 

Provide a price per ton for hauling the Ash in a damp or dr} 
condition. Also provide information about the types of trucks, any 

other equipment to be utilized, the round trip mileage from the 
Plant to the Disposal Site and the estimated round-trip driving 
time. 

The Ash shall be dispbsed of in a manner fully in keeping with Ohio 
Environmental Protection Agency regulations, also the Disposal Site 
must have all necessary permits from the Ohio EPA to accept this 
material. 

Contractor shall also provide the name, address and telephone number 
of the Disposal Site and the name of the facility manager. 

Alternate pricing for disposal work shall be submitted as follows: 

Base Price for non-segregated dumping at the Disposal Site. 

Alternate Price for segregating the Ash at the Disposal Site from the 
main part of the fill and the two types of Ash described ir, Attachment 8 
from each other, (to allow for long-term observation and testing). 

The Company encourages the bidder to be innovative and to offer alternate 
proposals in addition to those requested if in its judgewent the alternates 
better or more economically serve the Company's requirements. 

8. INVOICE Ah'D PAYMENT 

Following the end of each calendar month the Contractor shall invoice the 

Company for any Disposal Work including any Utilisation Work credit. The 
invoice shall show the applicable tonnage, purchase order number, the price 
per ton and the total amount due. The weights for such invoices shall be 
determined by the Plant on the truck scale at the Plant in accordance with the 
Plant's practice which is described in Section 2 paragraph 1.2 of this 
Inquiry. The weights shall be determined by multiplying the arithmetic 
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average weight of the loads actually weighed that day by the total number of 
loads hauled that day. No payment shall be made to the Contractor except for 
Work that complies with these Instructions to Bidders, Technical 
Specifications and General Conditions. 

Billing Address for the Company: 

The B&cock & Wilcox Company 
P. 0. Box 111 
Barberton, Ohio 44203-0111 

9. TITLE 

Title to the Ash and risk of loss shall pass to the Contractor when the Ash is 
loaded into Contractor's trucks. 

10. EXCEPTIONS 

The Contractor shall state in its Proposal that its Proposal complies with all 
terms and conditions of this Inquiry. If exceptions are taken, they shall be 
listed on Attachment 'A', entitled "Exceptions to Inquiry". This form shall 
be completed and signed by an authorized representative of the Contractor and 
shall be submitted with the Proposal. 

11. PROPOSAL REJECTION 

The Company reserves the right to reject in whole, or in part, any or all 
Proposals. 

12. LIMITATION ON ADVERTISING COPY 

The Contractor shall not use the performance of Work under this Contract in 
any advertising copy without the Company's prior expressed approval of that 
specific advertising copy. 

13. ACCESS TO INFOP&ATION 

For any Utilizhtion Work Contractor agrees to keep the Company fully advised 
of all Ash uses. The Contractor also agrees to share all technical 
information obtained and to allow the Company and other LIMB participants to 
visit, observe and participate in any or all such Utilization Work. 

14. INFORMATION REQUIRED WITH PROPOSAL 

A. Instructions to Bidders - Paragraphs 7, Price (Base and Alternate); 
and 8, Invoice and Payment in this section. 

B. General Conditions - Paragraph 7, Notices. The Contractor's address 
for providing notices hereunder, 

C. General Conditions - Certificates of insurance coverage and worker's 
compensation in accordance with paragraphs 15.1 and 15.2. 

D. Attachment 'A' - Exceptions to Inquiry 
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E. The Proposal shall include any pertinent experiezce of the 
Contractor related to Disposal Work and/or Utilizatim Work. 
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SECTICN 2 
TECHNICAL SPECIFICATIONS 

1. 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

2. 

2.1 

2.2 

Contractor's Operations on Plant Property 

All trucks shall enter the truck gate and as directed by the Plant either 
proceed directly to the truck scales to be weighed-in or to the W4 Ash 
storage silo. 

The Contractor shall, as directed by the Plant, have selective trucks 
weighed daily, normally not less than 20% of the loads hauled, both empty 
and loaded, on Plant truck scales. 

If after damp loading visible steaming occurs, the truck shall be parked 
in the designated holding area following loading, until visible steaming 
subsides to the point where the Plant approves movement of the truck. 
This waiting time prior to truck movement is generally expected to be 
about 15 minutes. Any Ash on the exterior of the truck shall be washed 
off by the truck driver. Open bed trucks shall then be tarp covered. 
Then the truck shall return to the truck scales if to be weighed, or exit 
the Plant at the truck gate. 

If dry loaded the truck shall be sealed immediately after loading. Any 
Ash on the exterior of the truck shall be washed off by the truck driver. 
The truck shall then proceed directly to t?‘e truck scales if to be 
weighed, or exit the Plant at the truck gate. 

All Plant regulations shall be obeyed at all times, including traffic and 
security regulations. 

The Contractor shall comply with all Plant fugitive dust control 
procedures. 

The Contractor shall provide its employees involved with the Work with 
appropriate safety equipment. Since quicklime is a majcr constituent of 
LIMB Ash, and could occur in Coolside Ash, Attachment C provides some 
general guidelines for handling quicklime, (see Calcium Oxide). 

Ash truck loading at the plant shall be done between the hours of 7:30 
a.m. and 3:00 p.m. Monday through Friday. The Contractor shall also have 
trucks available for hauling on weekends if requested by the Site 
Manager. 

Ash Hauling 

contractor shall, during transport of the Ash, comply with all applicable 
local, state and federal environmental regulations including tarp 
covering all open bed trucks to and from the Plant to prevent the 
emission of fugitive dust particles. 

Contractor shall comply with all applicable city, state and federal 
highway regulations during transport. 
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2.3 Contractor shall properly equip its trucks to prevent leakagE of AsI- 
which shall include the installation and maintenance of tailgate seals or 
other seals as appropriate. 

2.4 Contractor shall provide personnel and equipment, if necessary, to clean 
up Ash spills from its trucks while on public roads. 

2.5 For damp ash hauling, open bed trucks are recommended by the Company. 
Steam generated by the Ash may cause excessive pressure to build up 
inside closed trucks which could cause the rupture of doors or hatches 
thereby allowing Ash to escape. 

2.6 Damp Ash has a tendency to stick in the bottom of truck beds. The 
Contractor may need physical or mechanical means to remove all Ash from 
the trucks. Disposable heat resistant plastic liners, a Gradall or a 
back hoe may be useful for this purpose. Truck bed vibrators may only be 
partially successful and will probably require additional means. 

3. Disposal Site 

3.1 The Disposal Site used by the Contractor shall be licensed by the Ohio 
Environmental Protection Agency for Solid Waste disposal and operating in 
good standing. 

3.2 The Ash shall be disposed of in accordance with all applicable 
environmental regulations. 

3.3 Contractor shall promptly dispose of the Ash in a safe and lawful manner 
and shall not in any manner salvage, reclaim, re-use, sell or distribute 
the Ash or any part thereof without prior written approval of the 
company. 
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SECTION 3 
GENERAL CON!Z'ITIONS 

1. PERFORMANCE OF WORK 

All Work under the Contract shall be performed and completed in a good, 
substantial, and workmanlike manner in strict conformity with the terms and 
conditions, all applicable environmental regulations and also in strict 
accordance with the requirements of all municipal, state, or federal 
authorities having jurisdiction over the Work. The Contractor shall perform 
the Work, under the Contract, in such a way as not to cause any interruption 
or interference of any work of the Company, the Ohio Edison Company, or others 
at the Plant. 

2. DISCONTINUANCE OF WORK 

The Company's Site Manager shall have the right to require the discontinuance 
of the Work, in whole or in part, for such time as may be necessary, should 
the condition of the weather or other contingencies make it desirable to do 
so. in order that the Work shall be well and properly executed. 

3. INSPECTION 

All Work performed shall be subject to the inspection and final acceptance of 
the Company's Site Manager but such inspection and acceptance shall not 
relieve the Contractor of any of its responsibilities under the Contract 
including any loss or damage resulting from the performance of the Work. 

4. WAIVING OF OBLIGATIONS 

Only the Company's Site Manager shall have the power to waive any obligation 
of the Contractor. Each waiver must be in writing. 

5. COMPANY'S RIGHT TO EXPEDITE WORK --- 

If at any time the Contractor's methods, materials, or equipment appear to the 
Company's Site Manager to be unsafe, inefficient, or inadequate for securing 
the safety of the workers, the public or the environment, the performance of 
the Work or the rate of progress required, the Company's Site Manager may order 
the Contractor to increase its safety, efficiency, and adequacy and the 
Contractor shall comply as soon as possible with such orders at no additional 
expexe to the Company. If at any time the Contractor's working force and 
equipment, in the opinion of the Company's Site Manager shall be inadequate 
for securing the necessary rate of progress, as herein stipulated, the 
Contractor shall, if so directed, at no additional expense to the Company, 
increase the working force and equipment to such an extent as to give 
reasonable assurance of compliance with the schedule of Work. The failure of 
the Company's Site Manages to make such demands shall not relieve the 
Contractor of its obligation to secure the quality, the safe conducting of the 
Work and the rate of progress required by 
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the Contract; and the Contractor a1or.e shall be and remain liable and 
responsible for the safety, efficiency, and adequacy of its methods, 
materials, working force, and equipment, irrespective of whether or not it 
receives any order or makes any change as a result of any order or orders 
received from the Company's Site Manager. 

6. TO DEFINE TERMS AND EXPLAIN PLANS 

The various parts of the Contract are intended to be complimentary to each 
other, but should any discrepancy appear, or any misunderstanding arise to the 
meaning of anything contained therein, the explanation of the Company's Site 
Manager shall be final and binding. Such explanation shall be in writing and 
provided to the parties in accordance with paragraph 7, Notices. 

7. NOTICES 

All notices provided for herein shall be in writing to the other party and 
shall be deemed to have been duly given when delivered in person to the other 
party or when actually received (as evidenced by return receipt requested), 
with postage prepaid addressed to the parties as follows: 

(a) To Company: 

S. C. Essy 
The Babcock 6 Wilcox Company 
20 South Van Buren Avenue 
Barberton, Ohio 44203-0351 

(b) To Contractor: 

(Bidder to fill-in) 

8. REPRESENTATION OF CONTRACTOR 

Contractor represents that it is financially responsible and competent to 
perform the Work described hereunder. 

9. SUBCONTRACTS 

No subcontract shall be adeed or changed from the Proposal without the written 
approval of the Company's Site Manager of both the subcontract and the 
subco"tractor. Such approval shall not affect the provisions of the Proposal. 
If such approval has been obtained and Contractor shall cause any part or all 
of the Work to be performed by a subcontractor the provisions of this Contract 
shall apply to such subcontractor and it or its officers, agents, or employees 
in all respects as if it and they were employees of the Contractor, and the 
Contractor shall not in any manner thereby, be discharged from its obligations 
and liability hereunder, and the Contractor shall be liable hereunder for all 
acts and negligence of the subcontractor, it or its officers, agents, and 
employees as if they were employees of the Contractor. Copies of all 
subcontracts shall be furnished to the Company's Site Manager upon request. 
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10. WORK PERfORKE3 AT CONTRACTOR'S RISK 

The Contractor shall take all precautions necessary and shall be responsible 
for the safety of the Work and shall maintain all lights, guards, signs, 
temporary passages, or other protection necessary for the purpose. All Work 
shall be done at the Contractor's risk. The Contractor shall be responsible 
for any loss or damage to material, tools, or other articles used or held for 
use in connection with the Work, whether incorporated in the Work or not. If 
any loss or damage to property, material, tools or other articles occurs as a 
result of fire or other cause, the Contractor shall be liable for such loss or 
damage free from all expense to Ohio Edison Company and the Company or any of 
its subcontractors. The Contractor shall promptly repay the Company for any 
costs incurred by the Company in repairing or replacing such loss or damage. 
The Work shall be carried on to completion without damage to any work or 
property of the Company or of others and without interference with the 
operation of existing machinery or equipment. 

11. INFRINGEMENT OF PATENTS 

The Contractor shall assume all liability for and fully indemnify and save 
harmless the Company, its successors or assigns, from and against, all claims, 
suits, proceedings, damages, louses, expenses, fees, and royalties, arising 
from any infringement, real or claimed, of any patent or any article, machine, 
manufacture, structure, composition, arrangement, improvement, design, device, 
methods or process embodied or used in the performance of the Contract. The 
Company and its successors and assigns shall give written notice of all such 
claims and patent infringement suits or proceedings instituted against it to 
the Contractor, who shall defend same, and the Company shall give the 
Contractor authority, and all available information to enable it so to do. 

12. ASSIGNMENT OF CONTRACT 

The Contract shall bind the heirs, executors, administrators, successors and 
assigns of the parties, but the Contractor agrees that it shall not assign the 
Contract or a"y portion thereof to any person, persons, partnership, company, 
or corporation not satisfactory to the Company, and it shall not make such a" 
assignment until it has received the written permission of the Company. No 
such assignment, eve" though thus consented to, shall relieve the Contractor 
from its liability under the Contract for the performance and completion of 
the Work by the time and in the manner herein contracted for. 

13. SUSPENSION OR TERMINATION OF WORX IF CONTRACT IS VIOLATED 

Upon any violation by Contractor of any of the provisions of the Contract, or 
if the Company determines that a threat to health or the environment may exist 
because of Contractor's performance of any Work the Company may forthwith 
temporarily suspend the Work until such violation or threat is remedied to the 
satisfaction of the Company or terminate the Contract, in addition to any 
other rights it may have and make such other arrangements as it may see fit 
for the completion of the Work without incurring any liability to Contractor 
except to pay to the latter for Work already performed less whatever the 
Contractor owes the Company under any other provisions of the Contract. 
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14. INDEBTEDNESS AND LIENS 

It is distinctly understood and agreed that no lien shall at any time be filed 
against the Work or any property of the Ohio Edison Company, the Company or 
any of its subcontractors by the Contractor or any subcontractor, mechanic, 
materialman, or other person employed by Contractor. The Contractor agrees to 
enter into a stipulation against liens when requested by Company. 

15. INSURANCE AND INDEMNITY REQUIREMENTS 

15.1 Insurance 

A. The Contractor agrees to secure and maintain in force Insurance of 
the types listed below and shall furnish to the Company, prior to 
starting work and throughout the duration of the Work, Certificates 
of Insurance evidencing current coverage listed below. These 
certificates shall be endorsed with substantially the followiiig 
language: 

"This policy will not be canceled or allowed to lapse or any 
changes made herein which changes, restricts or reduces the 
insurance providgd or changes the name of the insured without 
first giving at least thirty (30) days' notice in writing to 
The Babcock & Wilcox Company, at its office in Barberton, Ohio, 
and Ohio Edison Company, 76 South Main Street Akron, Ohio 
44308, as evidenced by receipt of registered letters." 

1. Comprehensive General Liability insurance including Contractual 
Liability, and if any work is to be performed by subcontractor, 
Contractor's Protective Liability with minimum limits of 
$l,OOO,OOO per occurrence, combined single limit, for bodily 
injury and property damage naming the Company and the Ohio 
Edison Company as additional named insured parties. 

2. Comprehensive Automobile Liability insurance including 
nonownership and hired car endorsement with minimum limits of 
$l,OOO,OOO per occurrence, combined single limit, for bodily 
injury and property damage. 

3. ~mployer's Liability with a minimum limit of $500,000. 

B. The Company and Ohio Edison Company shal~i be included as an 
additional insured, and the policies shall be endorsed with a Cross 
Liability Clause acceptable to the Company, its being understood 
that said policies shall provide primary insurance to the Ohio 
Edison Company, the Company and any of it's subcontractors. 

C. In the event of cancellation or lapse of or prohibited change in any 
policy for which a certificate is required to be furnished under the 
provisions of paragraph 15.1A above, the Company shall have the 
right to suspend the work of the Contractor until the policy and 
certificate in evidence thereof are reinstated or acceptable 
arrangements are made pending issuance of new policies and 

certificates. 
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If any policy of insurance shall be about to terminate, lapse, or be 
canceled, the Contractor shall, at least thirty (30) days before 
coverage thereunder ceases, obtain a new policy with like coverage, 
and in default thereof, the Company may obtain insurance protecting 
it from the hazards covered by such policy, and all premiums and 
expenses therefor shall be charged against the Contractor, and be a 
legitimate deduction from any sum due it from the Company. 

D. Statutory Worker's Compensation - The Contractor and its 
subcontractors shall furnish, prior to starting work and throughout 
the duration of the Work, Certificate(s) of Premium Payment (or 
written evidence thereof) or a Certificate of Rnployer's Right to 
Pay Compensation Direct. 

15.2 Indemnity 

Contractor, for itself, its successors and assigns, agrees to indemnify and 
save harmless the Ohio Edison Company, the Company and any of its 
subcontractors or project participants, its successors and assigns, from and 
against any and all claims. demands, damages, actions or causes of action, 
together with any and all losseg, costs or expenses including legal fees in 
connection therewith or related thereto, asserted by any person or persons for 
bodily injuries, death or property damage arising or in any manner growing out 
of the Work performed or to be performed under this Contract, by Contractor 
its employees, agents or subcontractors specifically including but not limited 
to fugitive dust, Ash leakage or spills, and the proper and safe handling and 
disposal of the Ash. Contractor, for itself and its subcontractors, hereby 
waives any provision of the Ohio Worker's Compensation Act, whereby Contractor 
could preclude its joinder as an additional defendant, or avoid liability for 
damages, contribution or indemnity in a" action brought by one of its 
employees or an employee of any of its subcontractors against the Ohio Edison 
Company, the Company or any of its subcontractors. Contractor, for itself, 
its successors and assigns, holds harmless and agrees to indemnify the Ohio 
Edison Company, the Company and its subcontractor against all fines, penalties 
or losses incurred for or by reason of the violation by Contractor or his 
subcontractor in the performance of the Contract, of any ordinance, 
regulation, rule or law of any political subdivision or duly constituted 
public authority. 

16. CHARACTER OF EMPLOYEES 

The Contractor shall immediately remove from the Work, whenever requested to 
do so by the Company, any person considered by the Company to be incompetent 
or disposed to be disorderly, or for any other reason the person is deemed to 
be unsatisfactory or undesirable to the Company, and such person shall not 
again be employed in performance of the Work without the consent of the 
company. 
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17. INDEPENDENT CONTRACTOR 

The Contractor is and shall always remain an independent contractor in the 
performance of the Contract and shall not be construed to be a subcontractor, 
agent, or employee of the Company. 

18. LAW GOVERNING CONTRACT 

This Contract shall be, and is deemed to be, one made under the law of the 
State of Ohio only and shall be construed and given effect in accordance with 
the law of Ohio and not otherwise. 

19. NO OTHER UNDERSTANDINGS 

There is no other understanding between the parties other than as set forth in 
the Contract. All communications, either verbal or written, made prior to the 
date of the Contract are hereby abrogated and withdrawn. 

20. HANDLING OF ASH 

Contractor expressly acknowledges that it shall have responsibility and 
control of the safe disposal and handling of the Ash and part of the 
consideration paid by the Company is for Contractor's expertise and safe and 
proper performance of these responsibilities. The Contractor, having been 
advised of the chemical characteristics of the ash in Attachment 8, knows and 
understands the need to adhere to the normal recommended safety and handling 
precautions. Contractor shall advise and inform its employees, (prior to each 
individual's employment), agents, representatives and subcontractors of the 
nature of the Ash and the care required in its handling. Contractor shall see 
that all appropriate safety and handling precautions are followed to ensure 
the safety and well-being of persons, property and the environment in the 
performance of the Work. Contractor agrees to inform the Company in writing 
of any toxic or otherwise harmful property relating to the Ash which becomes 
known to Contractor subsequent to the date of this Contract. 

21. GOVERNMENTAL EMPLOYMENT REGULATIONS 

A. During the perfomance of this Contract, Contractor agrees as follows: 

(1) Contractor shall not discriminate against any employee or applicant 
because of race, color, religion, sex, or national origin. 
Contractor shall take affirmative action to ensure that applicants 
are employed, and that employees are treated during employment, 
without regard to their race, colar, religion, sex, or national 
origin. Such action shall include, but not be limited to the 
following: employment, upgrading, demotion, or transfer, 

-6- 



892-1171-A 

recruitment or recruitment sdvertisinq; layoff or termination; rates of pay of 
other forms of compensation; and selection for training, including 
apprenticeship. Contractor agrees to post in conspicuous places, available to 
employees and applicants for employment, notices to be provided by the U.S. 
Department of Labor setting forth the provisions of this non-discrimination 
clause. 

(2) 

(3) 

(4) 

(5) 

(‘5) 

(7) 

Contractor shall, in all solicitations or advertisements for 
employees placed by or on behalf of Contractor, state that all 
qualified applicants will receive consideration for employment 
without regard to race, color, religion, sex, or national origin. 

Contractor shall send to each labor union or representative of 
workers with which it has a collective bargaining agreement or other 
contract or understanding, a notice to be provided by the U.S. 
Department of Labor, advising the labor union or workers' 
representative of Contractor's commitments under section 202 of 
Executive Order 11246 of September 24, 1965, and shall post copies 
of the notice in conspicuous places available to employees and 
applicants for employment. 

Contractor shall comply with all provisions of Executive Order 11246 
of September 24, 1965, and of the rules, regulations, and relevant 
orders of the Secretary of Labor. 

Contractor shall furnish all information and reports required by 
Executive Order 11246 of September 24, 1965, axd by the rules, 
regulations, and orders of the Secretary of Labor, or pursuant 
thereto, and will permit access to its books, records, and accounts 
by the U.S. Department of Labor for purposes of investigation to 
ascertain compliance with such rules, regulations, and orders. 

In the event of Contractor's non-compliance with the 
non-discrimination clauses of this Contract or with any of such 
rules, regulations, or orders, this Contract may be canceled, 
terminated or suspended in whole or in part. 

Contractor shall include the provisions of paragraphs (1) through 
(7) in every subcontract or purchase order unless exempted by rules, 

regulations, or orders of the Secretary of Labor issued pursuant to 
section 204 of Executive Order i1246 of September 24, 1965, so that 
such provisions shall be binding upon each subcontractor. 
Contractor shall take such action with respect to any subcontract or 
purchase order as the U.S. Department of Labor may direct as a means 
of enforcing such provisions including sanctions for non-compliance: 
provided, however, that in the event Contractor becomes involved in, 
or is threatened with, litigation with a subcontractor or vendor as 
a result of such direction by the U.S. Department of Labor, Contractor 
may request the United States to enter into such litigation to 
protect the interests of the United States. 
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B. Contractor shall comply with all Federal, State and Local laws and 
regulations governing labor or employee relations, including but not 
limited to Sections 6, 7, 12, and 14 of the Fair Labor Standards Act, as 
amended. During the performance of this Contract, Contractor agrees to 
the following affirmative action clauses which ase incorporated herein by 
reference: the handicapped clause in 48 C.F.R. 52-222-36, the disabled 
veterans and veterans of the Vietnam era in 48 C.F.R. 52-222-35, and the 
utilisation of Small and Disadvantaged Business in 48 C.F.R. 52-219-5. 
Contractor shall include the provisions of this section in every 
subcontract or purchase order unless exempted by rules, regulations, or 
orders of the Secretary of Labor. 

22. NOTIFICATION OF CITATIONS AND CLAIMS 

Contractor agrees that it shall promptly notify the Company of any of the 
following which is connected with the performance of the Work under this 
Contract: (i) any warning, citation, indictment, claim, lawsuit on proceeding 
issued or instituted by any federal, state or local governmental entity on 
agency, (ii) the revocation of any license, permit or other document issued 
to Contractor by any such entity or agency, or (iii) any other claim 
(including, without limitation, claims for Worker's Compensation) or lawsuit 
against Contractor for personal, injury, death on property damage or any 
violation of highway laws such as weight limits, speeding, reckless operation 
etc. by hauling vehicles. 

23. DISCLAIMER OF WARRANTY 

The parties recognise that the physical properties and chemical composition of 
Ash will vary over time depending on many factors including but not limited to 
the nature of the fuel being burned in the Ohio Edison Company's equipment. 
Contractor agrees to select appropriate samples and obtain such test 
information as is needed to assu+e that the Ash is, and continues to be 
suitable for the purposes for which it will be used. THEREFORE, THERE ARE NO 
WARRANTIES, EXPRESS OR IMPLIED, BY OPERATION OF LAW OR OTHERWISE, OF PRODUCTS 
OR SERVICES FURNISHED HEREUNDER OR IN CONNECTION HEREWITH. THE COMPANY 
DISCLAIMS ALL IMPLIED Wm IES OF MERCHANTABILITY AND FITNESS FOR PURPOSE. 
NO FEPRESENTATION OR OTHER AFFIRMATION OF FACT, INCLUDING BUT NOT LIMITED TO, 
STATEMENTS REGARDING SUITABILITY FOR USE OR PERFORMANCE WHETHEK MADE BY 
COMPANY EMPLOYEES OR OTHERWISE, WHICH IS NOT CONTAINED IN THIS AGREEMENT, 
SHALL BE DEEMED To BE A WARRANT Y BY THE COMPANY FOR ANY PURPOSE, OR GIVE TO 
ANY LIABILITY OF THE COMPANY WHATSOEVER. 

24. DOE GENERAL PROVISIONS 

It is understood that this Contract is a subcontract under the Company's 
Cooperative Agreement DE-FCZZ-87PC79798 with the United States Department of 
Energy (DOE). As the prime contractor the Company has agreed to be bound by 
the DOE General Provisions, included in the Cooperative Agreement as 
Attachment B. Said General Provisions are incorporated herein by reference 
and Contractor agrees to be bound by said provisions which are available to 
the Contractor. 
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EXCEPTIONS TO INQUIRY 

SPECIFICATION 

FOR 

REMOVAL OF ASH 

OHIO EDISON COMPANY 
EDGEWATER PLANT 

FOR THE 

LIYESTONE INJECTION MULTISTAGE BURNER DEMONSTRATION 
PROJECT EXTENSION 

AND 
COOLSIDE PROCESSES TESTING 

The bidder shall list below all exceptions taken to any part of the Inquiry. 
Any exceptions taken elsewhere in the Prcposal, including standard printed 
forms, shall not be considered unless listed below. Listed exceptions shall 
be evaluated and shall not become par= of the Contract unless accepted by the 
company. 

The above are the only exceptions taken to any part of this Inquiry. 

Bidder Name 

Authorized Signature 

Date 
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ATTACHMENT B 

ASH CHARACTERISTICS 

SPECIFICATIONS 

FOR 

REMOVAL OF ASH 

AT THE 

OHIO EDISON COMPANY 
EDGEWATER PLANT 

FOR THE 

LIMESTONE INJECTION MULTISTAGE BURNER DEMONSTRATION 
PROJECT SXTENSIOK 

AND 
CCOLSIDE PROCESSES TESTING 

SEPTEMBER 19, 1988 
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LIMB ASH CHARACTERISTICS 

1. GENERAL 

LIMB is a commercial scale demonstration project. Ash, as defined herein, has 
never been produced by the Plant. The chemical and physical characteristics 
provided herein, are primarily derived from a laboratory test combustion 
facility approximating the Plant's operating parameters. Therefore, the 
actual chemical and physical characteristics of the Ash may be different than 
stated herein. 

2. CHEMICAL ANALYSIS OF ASH 

The following information is a composite of the results of laboratory Ash 
samples taken at the test combustion facility when injecting calcitic and 
dolouitic sorbents. 

Component 

LO1 
Liz0 
Na 0 

K2 6 
MgO 
cao 

Range of Values 
(% By Weight) 

Dolomitic (b) Calcitic 

o-5 2.0 - 4.2 
0, - 0.01 0.01 
0 - 0.15 0.11 - 0.15 
0 - 0.6 0.38 - 0.78 
15 - 40 0.70 - 0.77 
20 - 45 36.7 - 51.1 ta) 
2 - 10 3.8 - 12.1 
3-B 5.5 - 10.4 
5 - 18 9.3 - 21.7 
0 - 0.5 0.4 - 0.7 
0 - 0.04 0.03 - 0.05 
10 - 24 15.5 - 26.8 (a) 

(a) When calcitic sorbents are used it should be noted that the three 
major components of Ash are fly ash, C&O4 and CaO. The SO3 
analysis reflects the SO3 yombined with a portion of the reported 
CaO forming CaSO (the ratlo of SO to CaSO is 1 to 1.70). For 
example, 15.5% sa 

2 
corresponds to 3 6.46 CaS8 the balance being 

10.9% CaO and if he sample analysis reported 36.7% CaO, the CaO 
component would be 25.8%. 

(b) When dolomitic sorbents (dolometic have a 1:l molar ratio of calcium 
to magnesium compcnents) are used, composition ranges will generally 
come down somewhat - except for My0 which will go up substantially. 
Estimated ranges are shown above. The SO component is still 
expected to be bound only to part of the 8 a0 component. 
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3. LEACHATE ANALYSIS OF ASHY (b) 

The results below are derived from an E3 Tcxicity Test. 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
PB 

Concentrations in Leachate, mg/l 
Sample A Sample E 

0.0145 0.0210 
4.11 4.24 
0.00095 0.0005 
0.0394 0.0240 
0.0030 0.0045 
0.0003 0.0003 

0.0005 0.0005 
12.4,QZ.Z pH units (a) 12.4/12.2 pH Units (a) 

4. PERMEABILITY DATA (b) 

The following results were obtained using a falling head test method. 

Curing Permeability in CM/Set 
Time Sample C Sample D 

1 day 3.70 10 -4 2.75 -4 x x 4 days 1.75 x 10:; 1.90 x 10 low4 

11 days 6.30 x 4.34 x 
28 days 7.35 

10s6 
10 5.80 

1065 
x x 10 

(a) Before/after acid addition 

(b) Whether dolomitic or calcitic sorbents are used, this data is still 
considered representative. In the case of the dolomitic material, the 
magnesium component is effectively inert and insoluble. 
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COOLSIDE ASH CHARACTERISTICS 

1. GENER;IL 

The DOE LIMB Extension and Coolside Process Demonstration Project is a 
commercial scale demonstration. Ash, as defined herein, has "ever been 
produced by the Plant. The chemical and physical characteristics provided 
herein are primarily derived from a Coolside pilot-scale facility and should 
be representative for the Plant's operating parameters. Therefore, the actual 
chemical and physical characteristics of the Ash may be somewhat different 
than stated herein, and the Company assumes no liability for any changes 
therein. 

2. CHEMICAL ANALYSIS OF ASH 

The following information is a typical analysis of Coolside Ash from the pilot 
scale testing facility. 

component 

Moisture 
LO1 at 92S" (b) 

3" 
cio 
WO 
Fe 0 
Ti 8*3 
'2'5 

::"a 
so2 3 
U"&cou"ted 

Coolside Ash (a) (wt. %) 

1.7 
16.5 

4.0 
.6 

36.4 
.5 

2.9 
.2 
.l 

11.5 
4.8 

19.1 
1.7 

(a) It should be noted that the major components are fly ash; SO3 which 
reflects the SO combined with a portion of the reported CaO and 

and CaO which 

The weight percentage cf Ca(O& 
17.09, 9.39, and 12.7%. 

calculated based on sulfate, sulfite, and carbonate analysis of the 
Coolside Ash and the assumption that sodium salts are sodium 
sulfite. 

(b) LO1 reflects the dehydration of Ca(OHj2, calcination of CaC03, and 
unhmt carbon. 
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3. LEACHATE ANALYSIS OF COO~SIDE ASH 

The results below are derived from an EF toxicity test: 

Concentrations in 
Leachate, mg/l 

Arsenic 0.03 
Barium 0.4 
Cadmium 0.0006 
Chromium 0.13 
Lead 0.0031 
Mercury 0.0001 
Selenium 0.03 
Silver 0.025 
PH 12.6/12.3 ph units (a) 

(a) Before/after acetic acid addition (after 24 hours) 

4. PERMEABILITY DATA 

The following results were obtained using a falling head test method (Earth 
Method 1110-02-1906) and samples were prepared by the Standard Procter Method 
(ASTM Method D-698) and cured by ASTM D-559. 

Curing Time, days Permeability in cm/set 

0 1.2 -5 x 
7 1.4 

10s6 
x 

28 2.2 
10m6 

x 
32 1.8 

10-6 
x 10 
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