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SUMMARY OF PARTICULATE MONITORING RESULTS






Appendix 1: Summary of ParticulaterMonitoring Results

This report is a summary of the results of activities of the
particulate monitoring group in support of the METC/Shell CRADA
93-011. Online particulate monitoring began in August, 1993 and
ended in October, 1994. The particulate monitoring group
participated in six MGCR runs (#5 through #10). The instrument
used in measuring the particle loadings (particle counts and size
distribution) is the Particle Measuring Systems Classical
Scattering Aerosol Spectrometer Probe High Temperature and High
Pressure (PMS Model CSASP-100-HTHP). This PMS unit is rated to
operate at temperatures up to 540°C and gage pressures up to 2.07
MPa.

Gas stream conditions, temperature at 540°C, gage pressure at
2.93 MPa, and gas flowrate at 0.0157 SCM pexr second, precluded
the direct measurement of particulate loadings in the gas stream
with the PMS unit. A side stream was extracted from the gas
stream after it came over to the MGCR, (Modular Gas Cleanup Rig),
from the FBG, pressurized fluidized-bed gasifier, but before it
entered the filter testing vessel. A sampling probe of 0.635 cm
0.D. thin wall stainless steel tubing was used for extracting the
sample gas isokinetically based on the expected flowrate. The
sample gas stream was further split into two streams; one was
directed to the PMS unit and the other to the alkali monitor
unit.

The gas flowrate to the PMS unit was controlled by a plate
orifice in run #5 but was replaced with a critical orifice in
subsequent runs to minimize particle loss. The actual sample gas
flowrate was recorded continuously by the DDAS, Distributed Data
Acquisition System.

The PMS unit was set to a measuring cycle of 90 seconds which
resulted in about 40 measuring cycles per hour. At the end of
each cycle it reported the total particle count and particle
count in each size group. These were recorded by a PC. To
obtain the particle loadings from measurements (i.e. particle
number density and particle mass loading) it was necessary to
perform post measurement calculations with flow data recorded by
the DDAS which also recorded other operation parameters of the
FBG and the MGCR.

The record of flow data was found to be incomplete. There were
no flow data recorded in runs #7 and #10. However, all data were
processed with flowrate values either actually recorded or a
fixed value observed during the run. In cases where actual flow
information was available an average of 15 flow values was used
to process each data set of 90 seconds (DDAS recorded flow data
at a 6 second interval). We only processed data sets containing
6 or more hours of continuous records in order to obtain a time
history of the data trend. .
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In each data set presented, each data point represents a 15-
minute ensemble average (an average of 10 measurements). Three
plots of the ensemble averages were generated from each data set;
mean particle diameter, mean number concentration, and mean mass
loading. For mass loading calculations, a particle mass density
value of 1.0 gram per cubic centimeter (1 gm/cc) was used,
following the general practice used by some optical particle
monitor vendors. The actual mass loading can be easily obtained
by multiplying the mass loading with the appropriate particle
mass density. For these FBG/MGCR runs the particle mass density
varied from 2.2 to 2.5 gm/cc depending on the specific runs. A
nominal value of 2.3 gm/cc has been suggested for use.

In the following, for each run presented is an example of an
unprocessed particle size distribution of one 90 second measuring
cycle and an example of a 15-minute averaged size distribution.
Then for each data set, 3 plots are presented, one for the
ensemble mean values of diameters, number concentration, and mass
loading over each measuring period. 1In an ideal situation, when
we have constant particle loadings and particle size
distribution, we would expect a straight line curve for these
last three plots. But there are many factors that may contribute
to the measured variations of particle loading and size; gasifier
operations conditions, gas stream flow and pressure fluctuations,

particle deposition on and re-entrainment from pipes and valves,
etc.

PMS at MGCR Run_ #5

Figure la shows an "unprocessed" particle size distribution as
reported by the PMS unit in a measuring cycle on 8/4/93. Figure
1lb is the 15-minute averaged size distribution of particle
loading (that is, particle number per standard cubic meter,
#/SCM). As can be seen the averaged particle size distribution
plot is very much similar to the individual distribution plot
indicating the particle size distribution generally did not
experience large changes during the 15 minutes period. This can
also be inferred from the plot of ensemble mean particle
diameters over a 10-hour period (Figure 1c), which shows
relatively constant mean values except toward the end of the
mga,sy,ninLDeriOd.__HOSAlEL\T.&r_._.,th&Da_ti'_ialp__numbax,_ammw_ra4,- A

PMS at MGCR Run %9

Two sets of particulate measurements were taken in this run. On
9/13/94, 7 hours of particulate data were collected. Agaln, the
size distribution is consistent between a single measuring cycle
(Figure 9a) and the 15-minute averaged sized distribgtlon (Figure
9b). The ensemble mean particle diameters are relatively large,
about 0.8 microns, as shown in Figure 9c¢. The ngmber .
concentration plot (Figure 94) and the mass loading plot (Figure
9e) showed relatively constant values except a sharp drop at
around 1300 hours. The data collected between 9/15 and 9/16 show
that the ensemble mean diameters (Figure 10a) varied more than
those taken on 9/13. The mean particle concentratiops also show
large variations (Figure 10b). The mass loadings (Elgure 10c)
seem to amplify the variations in number concentration.



Supplemental to the online particulate monitoring, the following
table provides the hours of filtration and the pounds of solid
filtered with respect to the filtration vessel.

Run Number Hours of , Pounds of Solid
Filtration per Run Collected
4 108 3.78
5 146 4.76
6 130 1.82
7 119 2.12
8 189 5.62
9 86 3.38
10 89 2.56
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PMS at MGCR Run #5
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PMS at MGCR Run #5
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PMS at MGCR Run #5
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PMS at MGCR Run #5
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PMS at MGCR Run #5
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PMS at MGCR Run #5
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Particle Size Distribution
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Averaged Particle Size Distribution
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PMS at MGCR Run #6
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PMS at MGCR Run #6
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PMS at MGCR Run #6
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PMS at MGCR Run #6
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PMS at MGCR Run #86
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PMS at MGCR Run #7
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PMS at MGCR Run #7
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PMS at MGCR Run #7
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Averaged Particle Size Distribution
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Averaged Particle Size Distribution
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APPENDIX 2

SUMMARY OF ALKALI MONITORING RESULTS NOVEMBER 1993






POWN’N\. FOSSIL ENERGY PROGRAM

Ames Laboratory
R g0 L Metals Development

Iowa State University
Ames, Jowa 50011
(515)-294-3758

. Sum{nar.y of FAX (515) 294-3091

Alkali Monitoring Results

for November 1993

at Morgantown Energy Technology Center .

Enclosed are graphs of our 2 November through 8 November 1993 alkali monitoring
results from the Modular Gasification Cleanup Rig (MGCR) at Morgantown Energy
Technology Center (METC) in Morgantown, West Virginia. The alkali (sodium and
potassium) concentrations are plotted as ppb by weight versus time of the day in hours.
In addition, the calcium concentrations and a signal proportional to the sample flow into
the monitor's bumer are plotted. During the operation of the gasifier from 1 November
until the 9 November, approximately 33 hours of on-line alkali and calcium data were
collected. The primary sampling point for the alkali monitor was shared with the Particle
Monitoring System (PMS) and was upstream from the MGCR's filter used to test sorbent
material.

The alkali concentrations for the particulate laden process gas varied from lows of
approximately 50 ppbw for sodium and 20 ppbw for potassium to a highs of
approximately 400 ppbw for sodium and 150 ppbw for potassium. The monitoring of
vapor phase alkali occurred several times in the time frame from 2 November to 8
November. To monitor vapor phase alkali, a sintered metal inertial gas sampling filter
was used to remove the particulate material from the process gas. There was very little
vapor phase alkali detected. The observed concentration levels were less than 1 ppbw for
both sodium and potassium. The alkali monitor's sample line was routinely operated at
approximately 1000°F (538°C).

Six mass loading samples were collected by Paul Yue of METC during the time the alkali
monitor was measuring the sodium and potassium content of the particulate matter in the
sample stream. The average sodium to potassium concentration ratio of the material
collected during each mass loading measurement was determined by METC personnel to
be 5.4 with a standard deviation of 1.2. An examination of the sodium to potassium
concentration ratio for the 4 days of sampling with the alkali momtor shows the ratio
varied from approximately 3 to 6.
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Enclosed are graphs of our 2 November through 8 November 1993 alkali monitoring
results from the Modular Gasification Cleanup Rig (MGCR) at Morgantown Energy
Technology Center (METC) in Morgantown, West Virginia. The alkali (sodium and
potassium) concentrations are plotted as ppb by weight versus time of the day in hours.
In addition, the calcium concentrations and a signal proportional to the sample flow into
the monitor's bumner are plotted. On 3 November, data were not collected as the gasifier
was shut down that day to remove a clinker. Data for 6 and 7 November were not
collected due to difficulties with the alkali monitor sample line caused by an obstruction
of the primary flow control orifice. On November 6, several attempts at unplugging the
orifice on by purging with compressed nitrogen were unsuccessful. Consequently, on 7
November, the orifice was removed and replaced. Operation of the alkali monitor was
resumed on 8 November.

The primary sampling point for the alkali monitor was shared with the Particle Monitoring
System (PMS) and was upstream from the MGCR's filter used to test sorbent material. A
double gas sampling technique was employed to select a representative sample for the
alkali monitor. First, a high volume sample flow was isokinetically selected from the
process gas flow with most of the sampled gas exhausting into the vent line from the
secondary sampling chamber. Second, a much lower gas flow that matched the flow
requirement of the alkali monitor was isokinetically sampled in the secondary sampling
chamber. Two critical flow orifices were employed to control the sample flow from the
process gas stream at 415 psig (2.96 MPa) and 1100°F (593°C) to the alkali monitor. The
primary flow orifice was 0.028" in diameter to allow 190 SCFH (90 standard L/min) flow
in the primary sampling line to the secondary sampling chamber. The secondary flow
orifice, which was downstream from the secondary sampling chamber, was 0.035" in
diameter to allow the required 19 SCFH (9 standard L/min) flow in the secondary
sampling line to the alkali monitor's flame. The flow to the alkali monitor's flame was
controlled by adjusting the pressure in the secondary sampling chamber to approximately
20-25 psig with a Nupro flow control valve in the vent line from the secondary sampling
chamber. .

The first full day of alkali sampling was 2 November. The flow control orifices worked



well for the entire day. Once the proper flow to the alkali monitor was established, the
sample flow remained approximately constant for hours. The measured concentrations for
the day are for total alkali. The sample stream from the MGCR during this period was not
filtered to remove the particulates. Particulates in the sample stream contain both alkali and
calcium from the coal added to the gasifier. For the period from approximately 12:05 to
14:30, the measured concentrations were approximately 200-300 ppbw for sodium, 75-150
ppbw for potassium, and 150-300 ppbw for calcium. The presence of a significant calcium
signal indicates that particulate matter was present in the sample stream. Vapor phase
calcium was not expected in the sample stream because the vapor pressures of the calcium
compounds present in the fly ash are very low at these gas temperatures (under 600°C or
1112°F). All of the calcium results during this period were more than an order of magnitude
above the minimum observational limit of approximately 4 ppbw for calcium. For the period
from approximately 14:30 to 18:00, the measured concentrations were approximately 50-100
ppbw for sodium, 10-25 ppbw for potassium, and 15-30 ppbw for calcium.

alkali sample stream. The flame optical emission technique employed for alkali
measurements cannot distinguish between condensed phase alkali associated with particulates
and vapor phase alkali. The monitor measures all the alkali independent of the form that
enters the flame. Therefore, to measure vapor phase alkali, the particulates need to be
removed from the sample stream. The absence of a calcium signal for the filtered sample gas
indicates a sample stream very low in particulate matter and, consequently, condensed phase
alkali. While monitoring sample gas from the inertial filter from approximately 20:15 to
20:55, the measured alkali concentrations were approximately 1 ppbw or less and the calcium
concentrations were less than the minimum observational limit of 4 ppbw. The increase in
alkali concentrations at approximately 20:40 is probably a result of reentrainment of
particulate matter in the secondary sample line during and after the readjustment of the
sample flow. The low calcium concentrations suggest that very little particulate material was
passing through the filter and entering the alkali monitor's flame. The low alkali
concentrations indicate that no measurable alkali vapor was present in the sample stream with
the sample gas temperature of approximately 1030°F (555°C). At this sample gas
temperature, measurable quantities of vapor phase alkali would not be expected. Therefore,
the low measured alkali concentrations are further validation that at least 99% of the
particulate matter present in the alkali sample stream was removed by the inertial gas
sampling filter. At approximately 20:55 the sample flow to the alkali monitor was stopped
and alkali monitoring was terminated for 4 November.

During the vapor phase alkali measurements, partial clogging of the sintered metal filter was
observed. For the vapor phase alkali measurements on 4 August 1993, a differential pressure
of approximately 25 psi was needed to obtain the required 19 SCFH (9 standard L/min) for
the alkali monitor, but for the period from approximately 20:15 to 20:55 on 4 November, a
pressure of 70 to 80 psi was necessary. The sintered Hastelloy X metal filter for alkali
monitoring in November is the same filter employed on 4 August. The filter had not been
cleaned and was left in place after the 4 August measurements. Corrosion of the filter
material or agglomeration of the particulate matter on the filter media may have occurred
during the intervening time span between August and November. Removal and initial
examination of the filter was recently done in March 1994, The inside of the filter, which
has an intemnal diameter of )4 inch, was filled with what appears to be agglomerated
particulate matter. Apparently, a considerable amount of particulate matter from both the



pressure required to obtain the proper sample flow to the alkali monitor was approximately
45 psig, which is similar to the pressure requirement on 4 November. ‘

For the period from 16:35 to 17:40, the sample gas was filtered and vapor phase alkali
concentrations were determined. The concentrations results are similar to the vapor phase
alkali determinations on 4 November. The alkali concentrations are below 1 ppbw for both
sodium and potassium and the calcium concentrations are below the observation limit of 4
ppbw. The alkali and calcium concentrations did increase momentarily at approximately
16:55 as a result of stopping and restarting the sample flow in order to purge the sintered
metal filter. The differential pressure across the filter required to obtain the proper flow (9
standard L/min) to the alkali monitor was approximately 80 psi. The backward flow of
nitrogen to purge the filter did not reduce the differential pressure required. The necessary
differential pressure after the resumption of sample flow increased to approximately 90 psi.

For the next period from approximately 17:40 to 20:25, the sample gas was not filtered and
total alkali concentrations were determined. The measured sodium concentrations varied in
a narrow range from approximately 150-300 ppbw but the potassium and calcium
concentrations varied from 40 to 130 ppbw for potassium and from 10 to 150 ppbw for
calcium. The sample flow was not constant during this period and varied from approximately
15 SCFH (7 standard L/min) to 20 SCFH (9.5 standard L/min) with frequent readjustment of
the sample flow. The concentrations of calcium and potassium sometimes seem to have a
larger dependence upon sample flow than the sodium concentrations. This dependence also
occurred from approximately 18:15 to 20:15 on 4 November.

Also, during the period from approximately 16:55 to 20:25 on 5 November, there was an
increasing problem with the primary flow control orifice. The proper flow to the alkali
monitor could not be obtained unless the vent flow control valve was almost closed. Initially,
on 2 November approximately 150 SCFH (70 standard I/min) was flowing in the primary
sample line but by this period on 5 November only 95 SCFH (45 standard L/min) was
available. On 6 November repeated purging of the orifice with the sample line heaters both
on and off did not clear the partial obstruction. Consequently, on 7 November the orifice was
replaced. Upon examination, the orifice was not plugged but a considerable amount of
particulate matter was covering the upstream side of the orifice. The line containing the
orifice was mounted vertically for both the primary and secondary orifice with the sample gas
flowing downward. In contrast, the flow orifice for the PMS was mounted horizontally and
did not experience as much sample flow problems although it did eventually plug and could
not be cleared. Also, upon further examination a considerable amount of corrosion was
present on the body of the orifice. Both orifices along with the inertial gas sampling filter
had been left in place after the August MGCR operation. As a consequence, material may
have been present from August.

The next day of sampling was 8 November. Initially, the sample flow was very erratic from
13:20 to 14:00. For the period from approximately 14:00 to 17:30, the sample flow was
unfiltered and varied slowly. The sample flow was readjusted once at 16:00. The primary
sample flow was approximately 220 SCFH ( 105 standard L/min) during this period. This



primary sample flow was more than double the primary flow (95 SCFH) before the
replacement of the primary flow control orifice. The alkali concentrations during this period
were approximately 210-280 ppbw for sodium and 50-60 ppbw for potassium. The calcium
concentrations had more variation from approximately 5 to 20 ppbw. At approximately 17:30
sampling of the process gas from the gasifier was suspended. The secondary flow orifice and
filter were purged repeatedly and for long periods of time while alkali measurements were
made on the nitrogen purge gas. From approximately 17:45 to 18:15, nitrogen flowed
through the inertial gas filter to the alkali monitor and from approximately 18:15 to 18:30,
unfiltered nitrogen flowed through the secondary flow orifice to the alkali monitor. From
approximately 18:40 to 18:50, filtered sample process gas was measured although the results
are not very reliable because the required sample flow of 19 SCFH (9 standard L/min) could
not be obtained as shown in the sample flow trace. The sample flow during this time was
only approximately 10 SCFH (4.7 standard L/min). From approximately 19:00 to 21:35,
unfiltered process gas was measured. The alkali concentrations during this period were
approximately 270-290 ppbw for sodium and 50-70 ppbw for potassium. The calcium
concentrations varied from approximately 20-30 ppbw. The spike in the potassium and
calcium concentrations at approximately 20:50 is a result of a readjustment of the sample
flow.

The alkali monitor was calibrated on 31 October 1993 using an aerosol made from aqueous
solutions containing known concentrations of calcium chloride and sodium and potassium
sulfate in a surrogate sample stream of nitrogen flowing at 150 standard cm’/s (9 standard
L/min or 19 SCFH). The surrogate sample stream containing the aerosol was electrically
heated and entered the alkali monitor's burner at a temperature of 1090°F (588°C). This
temperature was close to the expected temperature of the sample gas from the MGCR.

After the next MGCR operation, the solid material that has accumulated on the MGCR's filter
assembly will be removed and analyzed. At that time, the sodium, potassium, and calcium
concentrations of the collected fly ash can be compared to the sodium, potassium, and
calcium concentrations determined by the alkali monitor. Also, sodium and potassium
analysis of the material collected during the mass loading measurements was recently
completed by METC personnel. The average sodium to potassium ratio for the 6 mass
loading measurements was 5.4 with a standard deviation of 1.2. An examination of the
sodium to potassium ratio for the 4 days of sampling for the alkali monitor shows the ratio
varying from approximately 3 to 6.

Dave Eckels

Alkali Monitor Project
(515) 294-7943 Office
(515) 294-3058 Fax

xc:  W. Haas
W. Buttermore
R. Romanosky
T. Dorchak



(syun Aupayigup) moj4 ejdwpg

61

AbQ 40 awil|

81 Ll 9l Gl 14’ el

2l

| 1 l I | |

MO|{ ——

LUNID|DY) e
wnissplod o
wnipos

1 1 1 ! } |

¢ool AON ¢ UO OL14AN 1P 4OOW

}'0

S
)
O
o 0
1]
J
D.
oop  =-
O
)
VRN
000l O
5
O
0000l =
\'T
N’
000001




(syun Aipuyigqup) moj4 8|dwpS

AoQ Jo awlily

MO|{ ——

LUNID|DY) s
wnisspjod o
Wwnipos

©661 AON ¥ U0 OLIN

10 HOONW

10

S
D
&
ol )
1'
DR
Q
111
00!l mw.
D)
N
000l T
-
o
0000 =
1‘
~—
000001




MGCR at METC on 5 Nov 1993
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APPENDIX 3

DETAILED CHRONOLOGY OF SIGNIFICANT RUN EVENTS
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Appendix 4:
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Daily Process Variable Plots






The following trend charts were created for runs 93MGC04 through

94MGC10. Although the charts contain several process variables,

only FIR-501, TIR-248, TIR-224, PIR-247, PIR-458 and, PDIR- (also
shown as PDT- or PIR-)155 and 459 are relevant. The table below

provides a description of each of these process variables.

Process Variable Description
FIR-501 Cumulative syngas volumetric flow rate to the

filtration vessel and the particle
measurement system

TIR-248 Inlet gas temperature of the filtration

vessel

TIR-224 Outlet gas temperature of the filtration
vessel

PIR-247 Inlet gas pressure of the filtration vessel

PIR-458 Filter blowback pressure

PDIR-155 Differential pressure of the filtration
vessel

PDIR-459 Differential pressure of the filter

All other process variables may be referenced through the process
and instrumentation diagrams provided.

Since the needs of the project have changed somewhat from run to
run, the trend charts have also changed somewhat. However, these
changes are not major ones and the charts have been separated by
run number and arranged in the order listed above for
convenience.
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Process Gas Line Temp.
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Temperature (F)
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Process Gas Line Temp.
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Inlet and Process Flow
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Inlet and Process Flow
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Process Gas Line Temp.
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Process Gas Line Temp.
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Process Gas Line Temp.
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Process Pressure
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MGCR Gas Line Temps.
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Temperature (F)
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MGCR Gas Line Temps.
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Temperature (F)
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MGCR Process Pressures
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Pressure (psig)
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MGCR Process Pressures
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Pressure (psig)
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MGCR Process Pressures
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Pressure (psig)
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MGCR Process Pressures

11/05/93

Pressure (psig)
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MGCR Process Pressures
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MGCR Process Gas Line Temperatures
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MGCR Process Gas Line Temperatures
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MGCR Process Gas Line Temperatures
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FBG & MGCR Process Pressures

Run 94MGC10, 10/26/94

—o— PIR-247
—@—PIR-458

e — g
00-02:€C

00:0€:22
00:0¥:12
00:05:02
00:00:02
000161
00:02:81
00:0€:L1
00:0%:91
00:05:S1
00:00:S1
00:0L:71
00:02:€)
00:0€:Z1
00:0%:41
00:05:0}

00:00:01
00-01:60
00-02:80
00:0€-20
00-0¥:90
00-05:50
00:00:50
00:04:%0
00:02:€0
00:0e:20
00:0%:10
00:05:00

500

400 +

o o
Q D
) ~
(Bisd) aunssaig

'
)
o
o
N

350 +

~314-

150 +

100 +

50 4

o 00:00:00

Time




FBG & MGCR Process Pressures

Run 94MGC10, 10/27/94

—o—P|R-247
—z—PIR-458

00:02%%
00:08:22
00:0%:12
00:05:02
00:00:02
00:01:6}
00:0Z:8}
00:0€:L}
00:0%:91
00:08:SL
00:00°G1
00:04:%1
00:02:€}
00:08:24
00:0%:L1
00:05:0%
00:00:0}
00:04:60
00:02:80
00:0:20
00:01:90
00:05:50
00:00:50
00:04:%0
00:02:€0
00:0€:20
00:0%:10

00:06-00

500

400 +

350 -+

o
(Yo}
N
(Bisd) aanssasd

160 +

3

T
o
o
N

300 +

100 +
50 +

o 00:00:00

Time



FBG & MGCR Process Pressures
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Appendix 5

Process and Instrumentation Drawings
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Z0NE REV DESCRIPTION
GEN 0 | ISSUED FOR CONSTRUCTION
ZONE REV DESCRIPTION
GEN. | 1 | MOBIFIED AS PER MARKED PRINT: ISSUED FOR CONSTRUCTION

ER DATE CHECKER BATE DESTGNER
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NOTES:

1. TAG# BLOCK RANGE ALLOCATED FOR THIS P&ID
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REVISION
ZDNE REV DESCRIPTION
GEN UPDATED AS PER MARKED PRINT
GEN REVISED PER MARKED PRINT
£-8 1 |REMDVED HV-201 & PI-201
B-6,7 REROUTED LINE BETWEEN HV-480 & PCV-308
c-8 RELOCATED CAPPED LINE
E-6 ADDED STEAM SITE LINE, HV ¢ CV
B-7,8 ADDED HV-402, 40247, 403A & 404
IDRAF TER DATE CHECKER DATE PROJECT E
S.P.C. 12/10/90 G.JK. 12710790 N
DATE DATE
ZONE REV DESCRIPTIDN
GEN UPDATED AS PER MARKED PRINT WITH W.0. #68547
. GEN ADDED NEW DWG. FORMAT
GEN 2 |UPDATED AS PER MARKED PRINT WITH W.D. #70756
GEN UPDATED AS PER MARKED PRINT WITH WORK PLAN
B-2 ADDED NOTE 8 AND NOTE DESIGNATIONS
c-7 MODIFIED FILTER #208 SYMBOL
GEN ISSUED FOR CUSTOMER REVIEW AND COMMENT
ER DATE CHECKER TE [EGLG RESF
JIMMY SMITH 7/17/92 GARY J. KULCHOCK | 7717792 JAY

EGLG EStH DATE
BURTON W. HARRELL 7/20/93 J L. BUCKLEW 7/20/92

ZDNE REV DESCRIPTION
A-1 CHANGED DWG. TITLE
GEN 3 |UPDATED AS PER MARKED PRINT WITH WORK PLAN
GEN ISSUED FOR CONSTRUCTION .
E-7 ADDED ENTRAINED BOILER, VALVE HV-060]A, AND TIC-201
G-7 *PI1-104” WAS “PI-10S5, AND °P1-105° WAS “PI-104”
F-7 *650 PSIG’ ON PAHL-214 WAS “S00 PSIG®
-6 ADDED “HS-217° TO *JC-217°
A-8 ADDED NOTE TO “HV-401A°
GEN REVISED DESIGNATIONS ON ALL FLOW COMPUTERS FROM “MD!
BEHIND PANEL”
DATE CHECKER DATE [EGYG RESF
GARY J. KULCHOCK {11/18/92 S. CONKO 11718792 JAY
EStH | DATE PROJECT ENGR, DATE DRANCH MA
J. L. BUCKLEW 11/19/92
ZDNE REV DESCRIPTIDN
REVISED SHTR-201 TO INCLUDE THE MAX, PRESS. AND TEMP
Gen | s REMOVED ALL NUMBERS FROM ADACS SYMBOLS
MODIFIED VARIOUS SCFH RATINGS
ADDED FT-406, PT-405, HV-406A, HV-406B, HV~406C, TE~4
ER DATE CHECKER [DATE EGLG RESPI
GARY J, KULCHOCK {4/5/93 S. CONKD 4/5/93 JAY
EStH [DATE PROJECT ENGR. DATE BRANCH HAI
J. L. BUCKLEW 4/7/93 JOHN ROCKEY 5/27/93 LARRY
ZDNE REV DESCRIPTIDN
ADDED NOTE 104 REVISED BOLD LINETYPE DN YY-209, PI-2
REVISED LINETYPE ON FV-103; REVISED LINE ROUTING IN
GEN. | S | ADDED “#2* TD N,, 2 PLACES
PAHL-214, 700 PSIG RATING WAS 650 PSIG
ADDED FSV-412, FV-412, AND ASSOCIATED PIPING
ISSUED FOR CONSTRUCTION
TER [oATE CHECKER JEGLG RESPLC
Gary Kulchock |9/10/93 S. Conko 9/14/93 Joy
EStH DATE PROJECT [DRANCH MAN
aorry Bucklew |9/17/93 John i?ockey 9/81/93 Larr
ZDNE REV DESCRIPTION
GEN ¢ | EXTENSIVE CHANGES AS PER MARKED PRINT REDLINED BY JA
ISSUED FOR CONSTRUCTION
”’ IDATE DATE IEGI-G RESPLC
VA5 AP T i
DATE DATE
IR LG [Joir99 0 /aﬁ//—m Vo ,5/% | Zanrt




REVISION
DNE REV DESCRIPTION DATE
EN UPDATED AS PER MARKED PRINT 4/25/90
EN REVISED PER MARKED PRINT
-8 { |REMOVED HV-201 & P1-201
6,7 REROUTED LINE BETWEEN HV-480 & PCV-308 10/11/90
-8 RELOCATED CAPPED LINE
-6 ADDED STEAM SITE LINE, HV ¢ CV
7,8 hDDED HV-402, 402A, 403A & 404
F'IER DATE CHECKER DATE PROJECT ENGINEER IDATE DATE
S.P.C. 12/10/50 G.JK. 12/10/90 JPK. 2/13/91
- DATE DATE [DATE DATE
DNE REV DESCRIPTIDN DATE
EN UPDATED AS PER MARKED PRINT WITH W.0. #68547 10/3/51
JEN ADDED NEW DWG. FORMAT V10792
SEN 2 |UPDATED AS PER MARKED PRINT WITH W.. #70756
SEN UPDATED AS PER MARKED PRINT WITH WORK PLAN 3/6/92
-2 ADDED NOTE 8 AND NOTE DESIGNATIONS
-7 MODIFIED FILTER #208 SYMBOL m17/92
SEN 1SSUED FOR CUSTOMER REVIEW AND COMMENT
FIER DATE CHECKER - DATE RESPDN ENGINEER DATE EGLG REVIEWER DATE
JIMMY SMITH 7717792 | GARY J. KuLcHOck | 7717792 JAY RUTTEN 7/17/92 D. LUNIFIELD 7717792
v DATE EGLG EStH DATE IDATE DATE
JRTON W. HARRELL | 7/20/92 J, L. BUCKLEW 7720792
'DHE REV DESCRIPTION DATE
-1 CHANGED DWG. TITLE
3EN 3 [UPDATED AS PER MARKED PRINT WITH WORK PLAN 9/16/92
SEN ISSUED FOR CONSTRUCTION
=~7 ADDED ENTRAINED BOILER, VALVE HV-0601A, AND TIC~201
-7 p1-104* WAS “P1-105, AND “Pl-105° WAS “PI-104*
=7 2650 PS1G* ON PAHL-214 WAS “S00 PSIG®
11/16/92
D-6 ADDED °HS-217° TO °*JC-217*
A-8 ADDED NOTE TO “HV~401A°
GEN REVISED DESIGNATIONS ON ALL FLOW COMPUTERS FROM “MOUNTED ON PANEL® TO °MOUNTED
BEHIND PANEL’
F TER DATE DATE [EGLG RESPONSIBLE ENGR. DATE REVIEWER DATE
GARY J KULCHOCK [11/18/92 S, CONKO 11718792 JAY RUTTEN 11719792 D, LUNIFIELD 11/19/92
G EStH DATE PRIJJECT ENGR, DATE BRANCH MANAGER DATE CEOSDY DATE
J. L. BUCKLEW 11/19/92 JOHN ROTUNDA 11/24/92
[DNE, REV DESCRIPTIDN DATE
T REVISED SHTR-201 TO INCLUDE THE MAX. PRESS. AND TEMP,
v | 4 REMDVED ALL NUMBERS FROM ADACS SYMBOLS 41793
MODIFIED VARIOUS SCFH RATINGS
ADDED FT-406, PT-406, HV-406A, HV-406B, HV~406C, TE-406A, TE-406B, AND ASSOCIATED ADACS SYMBOLS
FIER DATE DATE [EGLG RESPDNSIDLE ENGR. IDATE REVIEWER DATE
GARY J, KULCHOCK |4/5/93 S. CONKD 4/5/93 JAY RUTTEN 4/7/93 D. LUNIFIELD 4/7/93
.G EStH DATE PROJECT ENGR. DATE BRANCH MARAGER IDATE CEDSD FJATE
J. L. BUCKLEW 4/7/93 JOHN ROCKEY 5/27/93 LARRY STRICKLAND |5/27/93 JOHN ROTUNDA 5/27/93
ZDNE, REV DESCRIPTIDN DATE
ADDED NOTE 10; REVISED BOLD LINETYPE ON YY-209, P1~207, & P1-208
s REVISED LINETYPE DN FV-103) REVISED LINE ROUTING IN ZONE G-6
GEN, ADDED “%2° TO Nj, 2 PLACES 8/24/93
PAHL-214, 700 PSIG RATING WAS 650 PSIG
ADDED FSV-412, FV-412, AND ASSOCIATED PIPING
ISSUED FOR CONSTRUCTION
\f TER DATE [BATE GG RESPDNSIBLE ENGR. IDATE REVIEWER IDATE
Gary Kutlchock | 9/10/93 S, Conko 9/14/93 Jay Rutten 9/15/93 Dave Lunifeld |9/20/93
EStH DATE, PROJECT DATE [BRANCH MANAGER DATE [DOE. CEDSDY IDATE
j.arry Bucktew |9/17/93 John Rockey 9/21/93 Lorry Shadle [9/21/93] John Rotunda/W.JA|9/20/93
ZOME REV DESCRIPTIDN DATE
EXTENSIVE CHANGES AS PER MARKED PRINT REDLINED BY JAY RUTTEN ON 15 FEB 94.
GEN | 6 | ISSUED FDR CONSTRUCTION 9/29/94
7 . DATE GATE TEGLG RESPONSIEL TREVIEVER toaTE
f’l/ (200 57174 8y Lon ig-od| Do Do |10- 119 | gl bt |@Intep
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|1 > PANEL~
POSITIC
: 60 HZ :

FV-106

PANEL -
e VALVE
S TUBING D82003(

3 HS-106,

TO FSV-31S ’

DWG. E900011 DESIGN
LOCKET

[> BOILER

PROBES

PUMP [
PUMP L
} FV-112
PANEL -
VALVE
DWG., ES00011

REFERENCE [DRAFTER i
e S. CONKDO )
ICHECKER e
Eggggila A. R, KUBALA :
PROJECT ENGINEER =

E-900013 J. P. KANOSKY

THIS DRAWING IS PART o
OF THE EGA&G DOCUMENT —_—
CONTROL SYSTEM




VoV

3

10

11

VYUY vy

WHICH IS NOT SHUWN UN 1Thlo UWwWa., FLR LLIARLI 1)
PANEL-MOUNTED ON/OFF STATION (HAND SWITCH WITH
POSITION INDICATION LAMPS), 24 MDC RELAY, 117 VAC

60 HZ SOLENOID VALVE.

F\/-106 & FV-406 ARE ELECTRICALLY SELECTED BY A
PANEL-MOUNTED 2-POSITION TOGGLE SWITCH. ONLY ONE
VALVE CAN BE OPEN AT A TIME. REF. PRINT DWG

D820030 SHTS 3 & 17.

HS—-106, HS-107, AND HS-109 ARE ELECTRICALLY INTERLOCKED.
FV-106 OPENS WHEN EITHER FV-107 OR FV-109 IS OPENED.
FV-107 AND FV-109 CAN BOTH BE OPEN AT THE SAME TIME.

HS-112, HS-113 AND HS-115 ARE ELECTRICALLY INTERLOCKED.
FV-112 OPENS WHEN EITHER FV-113 OR FV-113 IS OPENED.
FV-113 AND FV-115 CAN BOTH BE OPEN AT THE SAME TIME.

WATER LEVEL SWITCH CONTROLS RELAY TO 117 VAC 60 HZ
3w SBEENSIEE VAR E-

LB/HR =-{b mass / hour?

THIS DWG. & DWGS. E900011, E900012 & £900013
SUPERCEDES DWG. R800524 (SEE DWG. E900013 FOR
NOTES, TUBING & PIPING SUMMARY).

DESIGNATES THE CONTROL PANEL SWITCH IS PHYSICALLY
LOCKED TO PREVENT ACCIDENTAL ACTUATION.

BOILER WATER LEVEL IS CONTROLLED BY 3 CAPACITANCE
PROBES. SHORTEST PROBE SHUTS BOILER FEED WATER
PUMP OFF. MIDDLE PROBE TURNS BOILER FEED WATER
PUMP ON. LONGEST PROBE SHUTS THE BOILER DOWN.

FV-112 & FVv-412 ARE ELECTRICALLY SELECTED BY A
PANEL-MOUNTED 2-POSITION TOGGLE SWITCH. ONLY ONE
VALVE CAN BE OPEN AT A TIME.
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REVISION
DHE | REV DESCRIPTION DATE
=1 |CHANGED DWG. TITLE
EN 3 |UPDATED AS PER MARKED PRINT WITH WIORK PLAN 9/16/92
EN ISSUED FOR CONSTRUCTIN ]
EN RELIJCATED SAMPLE SYSTEM TO ES00013_SHT_2 11/16/92
REVISED AS PER MARKED PRINT
FTER DATE [CHECKER DATE [EGLG RESPDN ENGINEER TE EGLG REVIEVER TE
GARY KULCHOCK 11718792 S CONKO 11/18/92 JAY RUTTEN 11719792 D. LUNIFIELD 11/19/92
V. [DATE EGLG ESWH DATE TE
| NA J. L. BUCKLEW 11719792 JOHN ROTUNDA 11/724/92
e | REV DESCRIPTIIN DATE
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EN 4 ADDED MAX. DPP. PRESS. AND COIL TEMP. TO SHTR-202 AND HTR-101 4/1/93
ADDED PSE-120, REMOVED NUMBERS FROM ALL ADACS SYMBOLS
TER DATE DATE [EGLG RESPDNSIBLE ENGR.  |DATE REVIEWER DATE
GARY KULCHOCK 4/5/93 S CONKO 4/5/93 JAY RUTTEN 4/7/93 D. LUNIFIELD 4/7/93
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LEGEND:

IDENTIFIES
G PURGE SYS
XXX NUMBER. ¢
THIS SYMB.
IS IN THE
TRANSMITTI

FV-440,

FSV-XXX

IDENTIFIES
H PURGE SYS
XXX NUMBER. ¢
THIS SYMB
IS IN THE
TRANSMITT

FV-440,




R-340
PREHEATER

FIES THE CONNECTING SEGMENT OF THE TRANSMITTER
SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
. SEE DWG, E900013, SHT. 2 OF 2 FOR DETAILS)
YMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
TI}:ITEI_EPRURGE LINE FROM THE NITROGEN HEADER TO THE
| :

4§0'XI§SV-44L HV-441, HV-XXXP, FV-=XXXP, &

-XX

[FIES THE CONNECTING SEGMENT OF THE TRANSMITTER
SYSTEM, WHERE XXX IS.THE SEGMENT IDENTIFICATION

R. SEE DWG. ES00013, SHT. 2 OF 2 FOR BETAILS)

SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
TIF':'%'EIEDQURGE LINE FROM THE NITROGEN HEADER TO THE
M !

-440, FSV-441, HV-441, HV-XXXP, & FSV-XXXP,

NOTES:

o

—

n
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DESIGNATES EQUIPMENT WHICH IS NOT SHOWN ON THIS DWG
FOR CLARITY, PANEL MOUNTED ON/OFF STATION (HAND SWITCH
WITH POSITION INDICATION LAMPS), 84VDC RELAY, 117 VAC
60 Hz SDLENDID VALVES.

FV-610 & FV 6104 WILL NOT OPEN UNTIL PDT-610 MEASURES
A PRESSURE DIFFERENTIAL LESS THAN OR EQUAL TO 10 PSID.
REF. DWGS: D820047 SHT 14 & D820030 SHT 9. THE
PRESSURE IN VSL-602 MUST BE HIGHER THAN THE PRESSURE
IN VSL-603.

RELAY INTERLOCKS DO NOT ALLOW THE TwO PAIRS OF
PARALLEL FLOW VALVES (609 & 609A, 610 & 610A> TO BE
OPEN AT THE SAME TIME. REFERENCE DRAWING: DS20031

THIS DWG. & DWGS., E900010, £900012, & ES00013
SUPERCEDES DWG. R800324 (SEE DWG. E900013 FOR NOTES,
TUBING AND PIPING SUMMARY).

RELAY INTERLOCKS DO NOT ALLOW FV-602 AND FLOW VALVES
420 OR 427 TO BE OPEN AT THE SAME TIME.

RELAY INTERLOCKS DO NOT ALLOW FV-602 AND THE PAIR OF
ZQSQL_IFIELE FLOW VALVES 610 & 610A TO BE OPEN AT THE
ME.

*NOTE DELETED”
DESIGNATES THAT THE CONTROL PANEL SWITCH IS PHYSICALLY
LOCKED TO PREVENT ACCIDENTAL ACTUATIDN.

FV-602 WILL NOT OPEN UNTIL PT-602 MEASURES A PRESSURE
LESS THAN 20 PSIG.

THROUGH FV-912 TO VENT SYSTEM VSL-906, DWG. E900013,
SHEET 1, (B-3>

INTERLOCKS PREVENT HTR-340 FROM OPERATING UNTIL NITROGEN
FLOWS EXCEED 80 SCFH

INTERLOCKS PREVENT HTR-340 FROM OPERATING WHEN THE
COIL TEMPERATURE EXCEEDS 500° F

THIS DRAWING IS PART
OF THE EG&G DOCUMENT

GONTSNL avaTcMm
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REVISION
e | rev DESCRIPTIIN DATE
"GEN UPDATED AS PER MARKED PRINT 4/25/90
E-6 REVISED PRESSURE RATINGS 6726790
GEN REVISED PER MARKED PRINT
B-3 | 1 |REMDVED LS AND LAH-904
c-3 REMOVED LS AND LAH-903 10/11/90
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G-7 REWORDED NOTE FOR ADDITIVE FEED HOPPER
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URTON W. HARRELL 7/20/92| J, L. BUCKLEW 7/20/92
e | Rev DESCRIPTIDN DATE
A-} CHANGED DWG. TITLE
GEN UPDATED AS PER MARKED PRINT WITH WORK PLAN 9/10/92
GEN 3 ISSUED FDOR CONSTRUCTION
B-2 | ADDED NOTES 13 AND 14, AND CORRESPONDING INTERLOCKS 9716792 |
GEN UPDATED AS PER MARKED PRINT WITH WORK PLAN 11/16/92
AFTER [DATE CHECKER [DATE EGLG RESPONSIILE ENGR.  |DATE [REVIEVER DATE
ARY J. KULCHOCK [11/18/92 S CONKO 11/18/92 JAY RUTTEN 11/19/92] D. LUNIFELD 11/19/92
506 EStH DATE PROJECT ENGR. DATE SRANCH RARAGER DATE DOE oS DATE
_J L. BUCKLEW 11/19/92 JOHN ROTUNDA 11/24/92
e | Rev DESCRIPTION DATE
ADDED DESIGN PRESSURE AND DESIGN TEMPERATURE TO VSL-901, VSL-902, VSL-903,
REMOVED NUMBERS FROM ADACS SYMBOLS
ISSUED FOR CONSTRUCTION
tAF TER DATE CHECKER TE GLG RESPDNSIBLE Dﬁ. i DATE [REVIEVER \TE
ARY J. KULCHOCK [4/5/93 S CONKO 4/5/93 JAY RUTTEN 4/7/93 D. LUNIFELD 4/7/93
G ESSH DATE PROJECT ENGR. DATE MANAGER DATE I DOE CEDSD) DATE
_J. L. BUCKLEW 4/7/93 JOHN ROCKEY S5/27/93| LARRY STRICKLAND [S/27/93] BILL AYERS S9/27/93
me | Rev DESCRIPTION DATE
ADDED NOTE ON ALL INCINERATOR DESIGNATIONS; “PLAL-934A” WAS “PLAL-934B%; “PDAH-934A° WAS
PDAH-934B") ‘PDAH-934B’ WAS “PDAH-934A% MODIFIED PSID RANGE ON PDI-934, WAS “0-50°
GEN S “FO° WAS °FC’ ON FV-725; ADDED “#1” TO ALL N DESIGNATIONS; RELDOCATED HV-436A, TE-901A, 05/01/93
Ti-90), AND TE-901B; ADDED HV-437 AND HV-438) ADDED NOTE TO VENT SYSTEM, ZONE A-6
REVISED PIPING AROUND VSL-S0L ADDED LINE AHEAD OF FSV-435, ZONE C-8 & C—~7
ISSUED FOR CONSTRUCTION
IAF TER . DATE CHECKER DATE [EGVG RESPDNSIBLE ENGR W DATE [REVIEWER DATE
Gory Kulchock |9/10/93 S. Conko 1_9/14/93 ay Rutten 9/15/93 Dave Lunifeld 9/20/93
AG EStH DATE PROJECT ENGR. DATE HANAGER TE DOE. (EDSD)
_Lorry Bucklew }9/17/93 John Rockey 9/21/93 Eorry Shadle |9/21/93 IJ‘.Jjeohn lsotundn/VJA l:3]}:20/93
e | REV DESCRIPTION DATE
!
EXTENSIVE CHANGES AS PER MARKED PRINT REDLINED BY JAY RUTTEN ON IS FEB .
GEN | 6 | ISSUED FOR CONSTRUCTION o4 9/30/94
AT, DATE ER DATE EGLG RESPDNSIBLE DATE [REYIEWER DATE
%‘Vj '&;ﬁ@ (o/7/11 Ca. Lo 10-2-G4. [0’[/—7‘/ m/-&q N 72475
i}G ‘ DATE P T EN$l DA IDATE |DOE DATE R
%'é&" /01179 w-’” l'\o"-/é‘/;) /07/3’/<¢ // ,,-;g.?xﬁﬁﬂ)ﬂi} o fidls
v 7 7/ 7 s
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DESIGN PRESS. 0-:
1100 PSIG P
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ISSUED FOR CONSIRUGT NS

DATE . DATE
2 A ILI o7/ re lo-?-% "f{)‘;//-?% ‘%%/W N7k
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PIPED TO PACKAGED INCINERATOR SYSTEM

INPUT TO THE DDAS SYSTEM

IDENTIFIES THE CONNECTING SEGMENT OF THE TRANSMITTER
PURGE SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATIDN
NUMBER. (SEE DWG. E900013, SHT. 2 OF 2 FOR DETAILS)
THIS SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
IS IN THE PURGE LINE FROM THE NITROGEN HEADER TO THE
TRANSMITTER:

F\V-440, FSV-441, HV-441, HV-XXXP, FV-XXXP, &

FSV-XXXP

IDENTIFIES THE CONNECTING SEGMENT OF THE TRANSMITTER
BURGE SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
NUMBER. (SEE DWG. E900013, SHT. 2 OF 2 FUR DETAILS)D
THIS SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
IS IN THE PURGE LINE FROM THE NITROGEN HEADER TO THE

TRANSMITTER:
FV-440, FSV—-441, HV-441, HV-XXXP, & FSV-XXXP,

THIS FLAGGED NOTE DESIGNATES THE FOLLOWING EQUIPMENT
WHICH IS NOT SHOWN ON THIS DWG. FOR CLARITY;
PANEL-MOUNTED ON/OFF STATION (HAND SWITCH_WITH
POSITION INDICATION LAMPS), 24 VDC RELAY, 117 VAC

60 HZ SOLENOID VALVE.

FV-940 WILL NOT OPEN UNTIL PT-901 MEASURES A PRESSURE LESS
THAN OR EQUAL TO 2 PSIG.




\J

FROM HV 305
DwG., E900011

VoLvue b W* o

FROM HV 320 |
DWG, E900011 B
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#1 400-2000 SCFH
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Lg -3.0 PSID
HI 10,0 PSID

RECEIVER

VSL-903
SEE VESSEL
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0-1600° F

el 1, NUTS)

HV
J03B

@@

___________________________ -
2” SCH 80 316 SS l 1/2° T 304 SS |
RN T
|
A () |
\1l/ \13) '
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FV-919 & FV-919A WILL NO
A PRESSURE DIFFERENTIAL |
9.0 PSID. REF. DWG. NO. D910
MUST BE HIGHER THAN THE |

FV-923 WILL NOT OPEN UNT
LESS THAN OR EQUAL TO 2

LOCKHOPPER FILL VALVE C¢
VALVE IS OPENED. DUMP V
Nz CHARGING VALVE IS OPE
OPENED IF THE FILL OR DU

RELAY INTERLOCKS PREVENT
VENT VALVE FROM BEING O

DESIGNATES THAT THE CONT
LOCKED TD PREVENT ACCIDE

—— - LT Wiy SPU

FV-913 WILL NOT OPEN UNT
PRESSURE DIFFERENTIAL LES
3.0 PSID. THE PRESSURE IN
LOWER THAN THE PRESSURE

FV-941 WILL NOT OPEN UNT
PRESSURE LESS THAN OR EQ

RELAY INTERLOCKS PREVENT
909, 920 & S14 FROM OPENIM

THIS DWG. & DWGS. E900010,
SUPERCEDES DWG. R800524 ¢
TUBING & PIPING SUMMARY).

RELAY INTERLOCKS PREVENT
VALVES FROM BEING OPEN ¢

RELAY INTERLOCKS PREVENT
FROM DPENING UNLESS THE ©

THIS DRAWING IS PART
OF THE EG&G DOCUMENT
CONTROL SYSTEM

REFERENCE Deavings [P TER TOATE
S. CONKD 3/6/90
E900010 CHECKER BATE
E£900011 A. R. KUBALA 3/6/90
E£900013 PROJECT ENGINEER DATE
J.P. KANOSKY 3/6/90

DATE




N V™= /7UlL

VVV

VvV

. b e,

FV-913 WILL NOT OPEN UNTIL PDT-934 MEASURES A

-

5.0 PSID. REF. DWG. NO. D910379.
MUST BE HIGHER THAN THE PRESSURE IN VSL-904.

FV-923 WILL NOT OPEN UNTIL PT-923 MEASURES A PRESSURE
LESS THAN OR EQUAL TO 2 PSIG. REF. DWG. NO. D910379

LOCKHOPPER FILL VALVE CANNOT BE OPENED IF THE N2 CHARGING
VALVE IS OPENED. DUMP VALVE CANNOT BE OPENED IF THE
N» CHARGING VALVE IS OPENED.

FV-919 & FV-919A WILL NOT OPEN UNTIL PDT- -919 MEASURES
A PRESSURE DIFFERENTIAL LESS THAN OR EQUAL TO

THE PRESSURE IN VSL-903

N, CHARGING VALVE CANNOT BE
UPENED IF THE FILL OR DUMP VALVES ARE OPEN.

PRESSURE DIFFERENTIAL LESS THAN OR EQUAL TO

3.0 PSID.

LOWER THAN THE PRESSURE IN CYC-701.

VoV

THE PRESSURE IN VSL-902 MUST BE

FV-941 WILL NOT OPEN UNTIL PT-902 MEASURES A
PRESSURE LESS THAN OR EQUAL TO 2 PSIG

RELAY INTERLOCKS PREVENT THE LOCKHOPPER VENT VALVES

909, 920 & S14 FROM OPENING UNLESS FV-912 IS OPEN.

THIS DWG. & DWGS. ES00010, E900011 & ES00013
SUPERCEDES DWG. R800324 (SEE DWG. E9S00013 FOR NOTES,
TUBING & PIPING SUMMARY).

VoV

RELAY INTERLOCKS PREVENT THE LOCKHOPPER’S FILL AND DUMP
VALVES FROM BEING OPEN AT THE SAME TIME.

RELAY INTERLOCKS PREVENT THE LOCKHOPPER’S DUMP VALVE

FROM OPENING UNLESS THE VENT VALVE IS 0OPEN.

RELAY INTERLOCKS PREVENT THE LOCKHOPPER’S FILL VALVE AND
VENT VALVE FROM BEING OPEN AT THE SAME TIME.

DESIGNATES THAT THE CONTROL PANEL SWITCH IS PHYSICALLY
LOCKED TO PREVENT ACCIDENTAL ACTUATIDN
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United States Department of Energy
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CH 80 SS

E1,
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700° F
23800 SCFH
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0-300
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REM
ZoNE | REV 1
ADDED DESIGN PRESSURE AND DESIGN TEMPERATU
CYC-906, CYC-908, AND CYC-702; MODIFIED FI-
GEN 4 | REMOVED ALL NUMBERS FROM ADACS SYMBOLS
ADDED FO-451, HCV-317B & FSV-452
ISSUED FOR CONSTRUCTION
- BATE CHECKER DATE
GARY J. KULCHOCK |4/5/93 S CONKD 4/5/9.
GLG EStH DATE PROJECT ENGR, DATE
J, L. BUCKLEW 4/7/93 JOHN ROCKEY S5/27/
NE | REV
ADDED NOTE DN (2> INCINERATOR DESIGNATION.
ADDED “#1” TO ALL Np DESIGNATIONS; REMOV.
GEN S MODIFIED INCINERATOR DESCRIPTION IN “LEGEN
ADDED NOTE TO VENT SYSTEM, ZDNE F-5; AD
CONNECTED PIPING FROM VENT SYSTEM, ZONE
ISSUED FOR CONSTRUCTION
DRAF TER [CATE CHECKER DATE
Gary Kulchock |9/10/93 S. Conko 9/14/
EStH [DATE cT DATE
Larry Bucklew |9/17/93 John hockey 9/21/
e | Rev
GEN 6 EXTENSIVE CHANGES AS PER MARKED PRINT RED!

ISSUED FOR CONSTRUCTION

SIZE

1/4*

172

/e
1'

DATE CKER DATE
%%{ e sl
\TE ENGR, DATE
W1-5E 0L g Lo toon o1/
V rA

TUBING SUMME
WALL THICKNES

0.035
0.035
0.065
0.049

PIPING SUMMAI
WALL THICKNES

SCH
SCH
SCH

LaXalll

40
80
80

2n



REVISION
DNE REV DESCRIPTIDN DATE
ADDED DESIGN PRESSURE AND DESIGN TEMPERATURE TO VSL-905, VSL-906, VSL-907,
CYC-906, CYC~908, AND CYC-702; MODIFIED FI-S501 AND VARIOUS SCFH's
EN 4 | REMOVED ALL NUMBERS FROM ADACS SYMBOLS 04/01/93
ADDED FO-451, HCV-317B & FSV-452
ISSUED FOR CONSTRUCTION
TER DATE CHECKER DATE JEGLG RESPDNSIBLE ENGR.  |DATE - [REVIEWER DATE
RY J, KULCHOCK }4/5/93 | S CONKO 4/5/93 JAY RUTTEN 4/7/93 D, LUNIFELD 4/7/93
5 ESWH DATE PROJECT ENGR, DATE BRANCH MANAGER DATE DOE CEnSD> DATE
J, L. BUCKLEW 4/7/93 JOHN ROCKEY 5/27/93] LARRY STRICKLAND |S/27/93] BILL AYERS S/27/93
DNE | REV DESCRIPTION BATE
) ADDED NOTE ON ¢2) INCINERATOR DESIGNATIONS; ADDED PIPE SIZE (ZONE C-6)
ADDED “#1” TO ALL N DESIGNATIONS; REMOVED HV-9323 REVISED AND RENAMED FV-931 ‘WAS HV-931°
EN S MODIFIED INCINERATOR DESCRIPTION IN “LEGEND” ADDED TUBING SIZE TO SAMPLE SYSTEM B (ZDNE D-3) [09/01/93
ADDED NOTE TO VENT SYSTEM, ZONE F-5; ADDED. HV-800B, HV-800A & TE-900
CONNECTED PIPING FROM VENT SYSTEM, ZONE A-7 & VSL-906 TO EXISTING SYSTEM
ISSUED FOR CONSTRUCTION
TER DATE lca:ucm DATE EGLG Wﬁ ENGR,  |DATE DATE
Gary Kulchock |9/10/93 S. Conko 9/14/93 ay _ru't'ten 9/15/93 Dave Lunifeld [9/20/93
3 EStH DATE, lmnmn DATE uuﬁfwwmm DATE EOSD IDATE
ILarry Bucklew |9/17/93 John Rockey 9/21/93 arry Shadle 9/21/93| John Rotunda/WJA}9/20/93
DNE | REV : DESCRIPTIDN DATE
N 6 EXTENSIVE CHANGES AS PER MARKED PRINT REDLINED BY JAY RUTTEN ON 1S5 FEB 94. 9/29/94
ISSUED FOR CONSTRUCTION
TR DATE CKER DATE EGLG RESPONSIDLE DATE
£ fo/?/’ Lo 10-7 -GS¢ /g’llﬂ‘/ %/d{ - 7epifry
> TE ENGR, BATE . DATE DATE
, Brr-9¢ [ty Leotoon i) oo ome s U l NP - e s N
y L4 / / ‘
TUBING SUMMARY
SIZE WALL THICKNESS TYPE
1/4* 0.035 304 SS
172’ 0.035 CU TYPE K
1/27 0.065 304 SS
R 0.049 CU TYPE K
PIPING SUMMARY
SIZE WALL THICKNESS TYPE
1/2° SCH 40 CS
/27 SCH 80 CS
SCH 80 304 SS
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/2" >Un 49

/e’ SCH 80 CsS
/2’ SCH 80 304 SS
/e’ SCH 80 316 SS
1” SCH 40 CS
1” SCH 80 CsS
1’ SCH 80 304 SS
1” SCH 80 316 SS
1’ SCH 160 316 SS
= SCH 40 csS
e’ SCH 80 304 SS
2’ SCH 80 316 SS
3’ SCH 160 316 SS
47 SCH 40 CS
4 SCH 40 304 SS

ES:

THIS FLAGGED -NOTE DESIGNATES THE FOLLOWING EQUIPMENT
WHICH IS NOT SHOWN ON THIS DWG. FOR CLARITY;

1 PANEL-MOUNTED ON/OFF STATION ¢HAND SWITCH WITH
POSITION INDICATION LAMPS), 24 VDC RELAY, 117 VAC
60 HZ SOLENDID VALVE.

FV-926 WILL NOT OPEN UNTIL PDT-926 MEASURES A PRESSURI
5 DIFFERENTIAL LESS THAN OR EQUAL TO 3.0 PSID.

REF. DWG. NO. D910378. THE PRESSURE IN

VSL-905 MUST BE LOWER THAN THE PRESSURE IN CYC-702

> FV-929 WILL NOT OPEN UNTIL PT-929 MEASURES A PRESSURE
LESS THAN OR EQUAL TO 2 PSIG. REF., DWG. NO. D910378
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a— THE (B-125 FBG'S HS-500 AND THE (B—4) SIDESTREAM'S
HS-500 MUST BOTH BE ON FOR FV-500 TO OPEN.

b HS-59 IS LOCATED ON THE MGCR CONTROL PANEL

2

LOCKHOPPER FILL VALVE CANNOT BE OPENED IF THE Na CHAPRGING
VALVE IS OPENED. DUMP VALVE CANNOT BE OPENED IF THE M,
CHARGING VALVE IS OPENED. Nz CHARGING VALVE CANNOT Bi -
OPENED IF THE FILL OR DUMP VALVES ARE 0OPEN.

l> RELAY INTERLOCKS PREVENT THE LOCKHOPPERS FILL VALVE Aty
VENT VALVE FROM BEING OPEN AT THE SAME TIME.

DESIGNATES THAT THE CONTROL PANEL SWITCH IS PHYSICALLY
LOCKED TO PREVENT ACCIDENTAL ACTUATIDN.

‘> RELAY INTERLOCKS PREVENT THE LOCKHOPPER VENT VALVE
FV-927 FROM OPENING UNLESS FV-912 IS OPEN.

10 LINES TO GAUGES, TRANSMITTERS, & MANUAL PRESSURE RELIES
TO FLAIR ARE 1/2°,
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2 SCF IS AT 14.7 PSIA AND 60° F

13 THIS DWG. & DWGS. E900010, E£900011, AND ES00012
SUPERCEDES DWG. R800524.

VALVES FROM BEING OPEN AT THE SAME TIME.

RELAY INTERLOCKS PREVENT THE LOCKHOPPERS DUMP VALVE

> RELAY INTERLOCKS PREVENT THE LOCKHOPPERS FILL AND DUMP
E FROM OPENING UNLESS THE VENT VALVE IS "OPEN.

_EGEND:

RSS

RANGE SELECTOR SWITCH

At s - IR SIS b T - e ot s e m A = mame -

MANIFOLD TO PACKAGED INCINERATOR SYSTEM

—
"

@ = INPUT TO THE DDAS SYSTEM

IDENTIFIES THE CONNECTING SEGMENT OF THE TRANSMITTER
G PURGE SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
XXX NUMBER. (SEE DWwG. E900013, SHT. 2 OF 2 FOR DETAILS.
THIS SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
IS IN THE PURGE LINE FROM THE NITROGEN HEABDER TO THE
TRANSMITTER:

FV=440, FSV-441, HV-441, HV-XXXP, FV-XXXP, &

FSV-XXXP

IDENTIFIES THE CONNECTING SEGMENT OF THE TRANSMITTER
H PURGE SYSTEM, WHERE XXX IS THE SEGMENT IDENTIFICATION
XXX NUMBER. (SEE DWG. ES00013, SHT. 2 OF 2 FOR DETAILSD
THIS SYMBOL INDICATES THAT THE FOLLOWING EQUIPMENT
IS IN THE PURGE LINE FROM THE NITROGEN HEADER TO THE
TRANSMITTER:

FV—-440, FSV-441, HV-441, HV-XXXP, & FSV-XXXP.
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