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MINE METHANE UTILIZATION PROG2AM SYSTEM SAFETY RZPORT 

INTRODUCTION 

Since the inception of t h i s  program, the engineering e f f o r t  has been directed 

towards designing in safe ty  features  instead of reviewing them in .  This was 

accompl i  shed by identifying the hazards associated with the  coal bed gas mixture 

program and then specifying equipment, systems and procedures t h a t  would elimi- 

na te ,  control or provide early warning of these potent ia l  hazards. The system 

sa f e ty  was also enhanced by specifying or se lec t ing  proven equipment from known 

vendors and by adhering t o  the requirements of es tabl  ished sa fe ty  codes and  

c r i t e r i a .  No part  of t h i s  system was considered beyond the s ta te-of- the- ar t .  

F l  ammable gases &re compressed safe ly  every day and there  a re  many in s t a l l a t i ons  

of turbinz-generator uni ts  running o n  l iqu id  fuel  o r  natural  gas. Even while 

se lec t ing  known equipment t h o u g h ,  engineering s t i l l  incorporated additional 

s a f e ty  features t o  fur ther  increase the system's overal l  sa fe ty .  As the primary 

potent ia l  hazard of t h i s  program i s  in the u t i l i z a t i o n  of a methane-air mixture, 

. which in the percentage range of 5 t o  1 5  percent i's highly flammable, the  major 

system safety engineering e f f o r t  has been di rected towards t h i s .m ix tu re l s  sa fe  

con t ro l .  I t  can be u t i l i zed  safe ly  by not allowing i t  t o  approach i t s  l imi t s  

of flammability unt i l  i t  i s  in the turbine system and by control l ing extraneous 
sources of igni t ion.  Appendix A, the Uestinghouse General Safety Policy and the 

following paragraphs will  point out the fea tures  specif ied and incorporated t o  

achieve these controls .  Safety t ra ining f o r  operating personnel wi 1 1  be pro- 
vided by the Westinghouse Advanced Energy Systems Division Safety Department a t  

a  safe ty  seminar with t ra ining ssss ions .  Persofinel wil l  be t ra ined in the use 

o f  f i r e  f ighting equiprflent, emergency use o f  oxygen a n d  in the use cf f i r s t  did 

equipment. One person on  each. s h i f t  will be c e r t i f i e d  in f i r s t  aid procedures. 

11. COMPRESSOR DESIGN CONSIDERATIONS* 

A .  Isolat ion Valves 

Three isola t ion valves, V2,  V3 and V4, have been incorporated in the conp,, *assor 

p a l l e t  asssrn.bly t ha t  allow i so la t ion  via V2 of the compressor intake from the 

*See Appendix B fo r  Gas Compressor Pal l e t  Assembly Specification 
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accumula to r  o u t p u t ,  i s o i a t i o n  v i a  V3 of  t h e  compressor  o u t p u t  from t h e  high 

p r e s s u r e  r e c e i v e r  i n p u t  and i s o l a t i o n  v i a  V4 of  t h e  r e c e i v e r  o u t p u t  from t h e  

t u r b i n e  i n p u t .  s e e  Figure  1 .  These va lve s  a r e  ope ra t ed  a u t o m a t i c a l l y  i n  t h e  

normal ope ra t i ons  mode hut can be e l e c t r i c a l l y  ove r r i dden  and o p e r a t e d  o r  

o p e r a t e d  manual 1y .  These va lves  s e r v e  t o  permi t  maintenance o r  i n s p e c t i o n  @ n  
any p a r t  of  t h e  system without  d i s t u r b i n g  t h e  r e s t  o f  t h e  system a s  well  a s  

t o  i s o l a t e  t h e  system i n  case  of  a  f a i l u r e  o r  c a s u a l t y .  

B .  Shutdown of Valves 

There  a re ,  t h r e e  va lves  on t h e  compressor /skid  assembly t h a t  a r e  programmed t o  

shutdown s imul taneous ly  f o r  maximum s a f e t y  and system p r o t e c t i o n .  These i nc lude  

t h e  t h r e e  va lves  mentioned in  paragraph A .  The accumula tor  t en- inch  ven t  valve 

( V l )  i s  no t  used f o r  t h e  Marianna No. 58 Mine c a s e  because i t s  o r i g i n a l  purpose 

was t o  ensurz  t h a t  no back p r e s su rz  occu r r ed  on t h e  mine v e n t i l a t i o n  system a t  

Beth1 ehem Mines No. 32-1 3 borehole ,  Ebensburg,  Pennsy lvan i a .  Val've V1 w i l l  

remain s h u t  and e l e c t r i c a l l y  i n o p e r a t i v e .  As va lve s  V2, V3 and V 4 '  a r e  e l e c -  

t r i c a l  ly- opera ted  , v a l v e s ,  ernersency power f o r  t h e i r  o p e r a t i o n  i n  c a s e  o f  snore  

power f a i l u r e  i s  provided by an i n v e r t e r  which r e c e i v e s  i t s  j n p u t  power from 

t h e  gas  t u r b i n e  van b a t t e r y  supply .  I f  a  sho re  power f a i l u r e  should o c c u r ,  t h e  

s h o r e  power r e l a y  TDSP drops  o u t  c l o s i n g  t h e  c i r c u i t  t o  t h e  o u t p u t  o f  t h e  

i n v e r t e r .  The 115-vol t i n v e r t e r  o u t p u t  i s  then  a p p l i e d  s imu l t aneous ly  t o  t h e  

S u c t i o n  Valve, V2, Receiver  Valve,  V3 and t h e  Discharge  Valve V4. Valves V2, 

V 3  and V4 a r e  d r iven  f u l l y  shu t  on sho re  power f a i l u r e .  

C .  Alarms and S t a t u s  L igh ts  

The compressor p a l l e t  assembly c o n t r o l  p a n e l ,  l o c a t e d  i n  t h e  t u r b i n e  van con- 

t r o l  room, con t a in s  a l l  of t h e  c o n t r o l  i n d i c a t o r  l i g h t s  and a la rms  needed t o  

s a f e l y  o p e r a t e  and supe rv i s e  t h e  compre s so r ' s  o p e r a t i o n .  S a f e t y - r e l a t e d  i tems 

t h a t  a r e  i n d i c a t e d  on t h i s  panel a r e :  

a . Suct ion  p r e s su re  i n d i c a t i o n  i n  t h e  accumulator  t ank  

a Discharge p r e s su re  i n d i c a t i o n  i n  t h e  r e c e i v e r  t ank  

a Discharge Valve p o s i t i o n s  (open o r  c l o s e )  



Receiver Valve posi t ions (open o r  c l o s e )  

Suction Valve pos i t ions  (open o r  c l o s e )  

Vent Valve posi t ions (ill  operat ion o r  out of opera t ion)  

Methane content  below 30 percent 

Oxygen content above 10 percent 

Loss of oxygen o r  methane analyzers  

Receiver high l iqu id  level  

High suct ion pressure 

i n  a d d i t i o n ,  t h e  fol iowing c w ? r e s s ~ r - r e l a t e d  funct ions  and condi t ions  are  

non i  tored and displayed:  

r LO\: water pressure alarm 

o Compressor 1 oaded 

Low o'il pressure 

* r  Lubricator no flow 

* o  H i g h  discharge temperzcure , cyl inder one 

*r High discharge temperature, cyl i  nder two 

*r Low suction pressure 

* o  High discharge pressure 

*a Hiqh in te r s t ag?  pressure 

*r Conpressor vi brat ion 

* a  High compressor jacket  water temperature 

*a High l iqu id  level suct ion  scrubber 

* High 1 iquid level i n t e r s t a g e  scrubber 

*a  Lubrication low o i l  level 

* I n i t i a t e s  shutdown 



In opera t ion ,  when an alarm i s  received,  a  red s t a t u s  l i g h t  wi l l  l i g h t ,  a 

f l a sh ing  l i g h t  w i l l  l i g h t  and an alarm horn wil l  sound. Pressing t h e  r e s e t  
button wi l l  s i l e n c e  the  horn and ext inguish  the f lashing l i g h t  but leave the  

red s t a t u s  l i g h t  i l luminated u n t i l  t h e  condition t h a t  caused i t  i s  c l ea red  o r  

re turned t o  normal. An  alarm event automatical ly shuts down the  compressor 

p a l l e t  assembly which in turn shuts  down the  turbine  ;an u n i t .  

D. Redundant Gas Mixture Monitoring 

As noted e a r l i e r ,  the  flammability l i m i t s  of methane i s  5 to  15 percent  in a i r .  

To guarantee a  s a f e  o p e r a t i o n ,  i t  i s  necessary t o  monitor the coalbed gas mix- 

t u r e  as i t  i s  received by the  compressor in take  t o  ensure t h a t  i t  does not  

approach the  l i m i t s  of f lammabil i ty.  While the coalbed gas mixture could be 

monitored w i t h  a  s i n g l e  gas analyzer ,  t h i s  system incorporates two s e p a r a t e  

ana lyzers .  The system can opera te  s a f e l y  u n t i l  methane level reaches 30 per-  

cent  of t h e  gas mixture but the  alarm wil l  be s e t  f o r  60 percent .  The second 

analyzer  monitors t h e  oxygen c o n t e n t  of the  mixture and alarms i f  i t  exceeds 

8 percent .  An alarm event automat ica l ly  shuts  down the compressor p a l l e t  

assembly which in tu rn  shuts  down the  tu rb ine  van u n i t ,  

E. Compressor Unloading Valves 

To add an add i t iona l  degree of s a f e t y  t o  the  system, on system shutdown, 

whether i t  be a  normal shutdobin o r  one caused by an alarm, the  compressor wi 1 1  

automat ica l ly  load., This design f e a t u r e  precl udes recircul  a t i  n g  compressor 

discharge to  the  i n l e t  during system shutdown. However, r e c i r c u l a t i o n  t o  t h e  

i n l e t  via a  flow by-pass system external  to  the compressor could occur during 

normal opera t ions ,  f o r  var iable ,  flow capabil i t y  purposes, caused by a  changing 

power demand. 

F .  Pos i t ive  Valve Posi t ion  Indicat ion 

Each of t h e  t h r e e  valves discussed in sec t ion  B above has i t s  pos i t ion  i n d i -  

ca ted  by open or  closed 1  i g h t s  on the  control  panel ,  A1 though Vent Valve V1 

i s  closed and inopera t ive  i t s  s t a t u s  wil l  be indicated .  



G .  Pressure Relief 

Both the  accumulator and receiver pressure vesse ls  a r e  b u i l t  t o  ASME require-  

ments and code stamped. I n  add i t ion ,  each have redundant pressure r e l i e f  
devices i n s t a l l e d .  I n  addition t o  the  code required pressure r e l i e f  va lve ,  
a rupture d i s c  i s  a l s o  ins ta l l ed  as a sa fe ty  backup. The accumulator vessel 

i s  expected t o  operate a t  a negative pressure ( i . e . ,  8 p s i a )  because the coal- 

bed g a s  mixture i s  pulled from the  borehole 7500 f e e t  away. 

111. VAN SAFETY CONSIDERATIONS 

A .  Code Cornpl iance 

A r t i c l e  500-1 of National E l e c t r i c  Code ( N E C )  under scope,  s t a t e s  in p a r t ,  " I t  

i s  intended tha t  each .room, sect ion o r  area  ( inc luding tu rb ine  and generator  

rooms and room for  the enclosure of control  equipment) shal.1 be considered 

individual ly  in determining i t s  c l a s s i f i c a t i o n s . "  Based upon t h i s ,  the  "control  

room" and the "turbine/generator  room" a r e  d i s t i n c t  and separa te  rooms within 

the  van. 

The NEC has several hazardous c l a s s i f i c a t i o n s .  Class I deals  with flammable 

gases o r  vapors. blithin Class I ,  t he re  a r e  two d i v i s i o n s .  Division 2 i s  f o r  . 

loca t ions  in which the aases a re  used b u t  a re  normally confined within the  

closed system. I n  add i t ion ,  methane i s  l i s t e d  as Group D Atmosphere. 

If the  turbine/generator  room were to be operated with a l l  of i t s  vents ,  doors 

and louvers closed,  i t  would be c l a s s i f i e d  as  Class 1 ,  Division 2 loca t ion .  

Requirements fo r  such a 1 ocation include : 

o Wiring in threaded r i g i d  metal conduit o r  special  cables 

Breakers in Class I enclosures ,  hermetical ly s?aled o r  under o i l  



Included i n  the gas turbine/generator s e t  a r e  several protective devices .  They 
a r e  as follows: 

a Fa i l- to- Sta r t  - If the turbine f a i l s  to  reach 5 percent speed in 
70 seconds, cranking wil l  cease.  If  70 percent speed i s  not 
a t t a ined  in 60 seconds, igni t ion i s  terminated, l igh t ing  the  
FAIL-TO-START malfunction lamp on the  Engine Control Panel.  

*o  Turbine Overspeed - I f  the turbine accelerates t o  107 percent of 
the rated speed or g r ea t e r ,  igni t ion i s  terminated, l i gh t ing  the  
O V E R S P E E D  lamp on the Engine Control Panel and the TURBINE O V E R -  
SPEED B R E A K E R  T R I P  c i r c u i t  in  the  annunciator. 

* Lube Oil Temperature - If  the  lube o i l  temperature exceeds 2 2 5 " ,  
the tu rb ine  wil l  shutdown l igh t ing  the H I G H  OIL TEMP lamp on the  
Engine Control Panel and ac t i va t e  the T U R B I N E  HIGL O I L  T E M P E R A-  
TURE B R E A K E R  TRIP c i r c u i t  in the annunciator. 

r Generators - no s l i d ing  contacts unless explosion proof o r  
enclosed 

Lightning protected from physical damage 

None o f  these requirements i s  met or could be met with the present conf igurat ion 

of equipment i n s t a l l e d .  Therefore, the turbine/generator when piped u p  t o  
methane must always have a1 1 vents opened fu l l y  so tha t  no methane wil l  be 

entrapped should any escape. With a l l  vents open, the turbine/generator i s  
not considered t o  be located in a room and, thus ,  the NEC hazardous c l a s s i f i -  

cation does not apply. 

T h ?  control room, t o  be safe  a n d  t o  comply with the N E C ,  must only be operated 

when i t  i s  sealed of f  from the turbine/generator room. This requires  t h a t  the  

door t o  the turbine/generator  room be sealed closed whenever methane i s  being , 

ut i  1 ized as the  fuel and a1 1 other openirigs (wire passageways, e t c .  ) be sea l ed .  

Pr io r  t o  any equipment, l i gh t s  o r  heaters being energized i n  the  control  room, 
a s a f e  reading must be obtained with a portable qualif ied methane gas de t ec to r .  

B .  Generator Set  Protect ive  Devices 

* I n i t i a t e s  shutdown disconnecting the mine grid and compressor/skid assembly. 



Hiqh T u r b i n e  Temperature - I f  t h e  exhaust  t e m p e r a t u r e  o f  t h e  
t u r b i n e  exceeds 900°, t h e  HIGH EXHAUST TEMP lamp on t h e  Engine 
C o n t r o l  Panel w i l l  l igh t  a c t i v a t i n g  t h e  TURBINE. HIGH EXHAUST 
TEMPERATURE BREAKER TRIP c i r c u i t  i n  t h e  a n n u n c i a t o r .  

a High V i b r a t i o n  - I f  v i b r a t i o n  o f  t h e  t u r b i n e  exceeds a  s e t  l i m i t ,  
t h e  v i b r a t i o n  m o n i t o r  i s  a c t i v a t e d  l i g h t i n g  t h e  HIGH VIBRATION 
lamp on t h e  Engine C o n t r o l  Pane l .  

o Lube O i l  and Fuel D i f f e r e n t i a l  P ressures  - P r e s s u r e  d i f f e r e n t i a l  
between i n p u t  and o u t p u t  l i n e s  o f  t h e  f u e l  and l u b e  o i l  f i l t e r s  
i s  measured d u r i n g  o p e r a t i o n .  I f  t h e  d i f f e r e n t i a l  p r e s s u r e s  
exceed a  p r e s e t  l i m i t ,  t h e  c i r c u i t s  1  i g h t  t h e  c o r r e s p o n d i n g  
lamps on t h e  Engine C o n t r o l  Panel ,  i n d i c a t i n g  a  r e s t r i c t i o n  o f  
one o f  t h e  f i  l t e r s .  

e Undervo l tage  - I f ,  when t h e  sys tem i s  on t h e  l i n e ,  t h e  v o l t a a e  
o u t p u t  shou ld  d rop  below 90 p e r c e n t  o f  r a t e d  v o l t a g e ,  t h e  annun- 
c i a t o r  w i  11 s i g n a l  GEElERATOR UNDER\/OLTAGE ALA?M. 

r Overvo l tage  - I f ,  when t h e  system i s  on l i n e ,  t h e  v o l t a g e  o u t p u t  
shou ld  i n c r e a s e  t o  115 p e r c e n t  o f  t h e  r a t e d  1/01 t a g e ,  t h e  GEEIERATOR 
O V E R  VOLTAGE ALARFl 11 5- p e r c e n t  c i  r c u i  t i n  t h e  a n n u n c i a t o r  w i l l  be 
a c t i v a t e d .  

* I f  v o l t a g e  i n c r e a s e s  t o  125 p e r c e n t  o f  t h e  r a t e d  v o l t a g e ,  a  t i m e  
de lay  o v e r v o l t a g e , r e l a y  i s  a c t i v a t e d .  I f  t h e  v o l t a g e  does n o t  

. . drop w i t h i n  t h e  t i m e  d e l a y  p e r i o d  ( a d j u s t a b l e  f r o m  0 .8  t o  15 
seconds) , t h e  GENERATOR OVERVOLTAGE 1 2 5- p e r c e n t  c i  r c u i  t i n  t h e  
annunc ia to r  i s  a c t i v a t e d .  

*a  Turb ine  Low L u b r i c a t i n g  O i l  P r e s s u r e  - Should  l u b r i c a t i n g  o i l  
p ressure  drop below 15 p s i ,  l u b r i c a t i o n  o i l  p r e s s u r e  s w i t c h  (LOPS) 
i s  a c t i v a t e d  d r o p p i n g  o u t  a l l  s t a r t i n g  r e l a y s .  LOW OIL PRESSURE 
BREAKER TRIP i n  t h e  a n n u n c i a t o r  c i r c u i t  l i g h t s  and e f f e c t s  t u r b i n e  
shutdown. 

*r Reverse Power - t h e  GENERATOR REVERSE POWER BREAKER TRIP c i r c u i t  
i n  t h e  a n n u n c i a t o r  i s  e n e r g i z e d  i f  t h e  g e n e r a t o r  b e g i n s  drawi,ng 
power f rom t h e  system { m o t o r i n g )  i n s t e a d  o f  s u p p l y i n g  i t .  

. ,  
r O v e r c u r r e n t  - I f  t h e  o u t p u t  c u r r e n t  s h o u l d  exceed 115 p e r c e n t  o f  

t h e  r a t e d  va lue ,  t h e  GENERATOR OVERCURRENT ALARM 115- percen t  
c i r c u i t  i n  t h e  a n n u n c i a t o r  w i l l  be a c t i v a t e d .  

* I f  c u r r e n t  exceeds 125 p e r c e n t  o f  t h e  ra-ted v a l u e ,  o v e r c u r r e n t  
t ime  d e l a y  r e l a y  i s  a c t i v a t e d .  If c u r r e n t  does n o t  r e t u r n  t o  
normal w i t h i n  d e l a y  p e r i o d ,  OCR-T c l o s z s ,  t r i p p i n g  ACB and 
c l o s i n g  o v e r c u r r e n t  a u x i  1  i a r y  re1  ay (OCR-1 ) . OCR-1 i n  t u r n  
a c t i v a t e s  GENERATOR OVERCURRENT 125 o e r c e n t  BREAKER T R I P  c i r -  
c u i t  i n  t h e  a n n u n c i a t o r .  

* I n i  t i  a i e s  shutdown d i s c o n n e c t i n g  t h e  mine g r i d  and c o m p r e s s o r / s k i d  assembly, 



r Low Fuel Level - I f  the  fuel  level  drops below a S E T  l svel  , the  
TUREIPiE LOW F U E L  L E V E L  ALARft1 c i r c u i t  i n  the annunciator wi 1 1  b2 

- a c t i v a t e d .  

I n  addi t ion  t o  the  above, the main power c i r c u i t  breaker i s  t r ipped o f f  t h e  

11 bus i f  the u n i t  i s  shutdown f o r  any reason,  

, IV . SYSTEM DESIGN CONSIDERATIONS 

A. Shutdown Modes 

Because t h e  s y s t h  i s  confiqured a; a  bootstrap s y s t e n ,  f a i l u r e s  o r  ma1 func- 

t i o n s  in one system wil l  automat ica l ly  secure a l l  sys tens .  Also, ~ ; a n u z l  shuc- 

I .  down of any one u n i t  automat ica l ly  shuts  down the  e n t i r e  system. Whzn t:?e 

system i s  being prepared t o  go o n- l i n e ,  t h e  tu rb ine  i s  s t a r t e d  f i r s t  on d i t s e l  

f u e l .  Wher, i t  i s  o p e r a t i n g ,  p a r t  of the  genera tor  output i s  used to  s t a r t  t h e  

compressor on the  p a l l e t  assembly. When high pressur? gas i s  a v a i l a b l e  i n  the  
./- 

r e c e i v e r ,  t h e  tu rb ine  i s  switched from l i q u i d  fuel t o  gas f u e l .  A t u r b i n e  

shutdown wi l l  thus remove power from t h e  compressor p a l l e t  assembly and i t  

wi l l  a u t o r r , a t i c a 1 l y ~ s h u t d o w n .  If  power i s  r e s t o r e d ,  i t  will  not r e s t a r t  . 
unless the  s t a r t i n g  sequence i s  again i n i t i a t e d .  On the compressor pai l?:  

assembly, malfunctions detec ted  by the  alarms noted in 1I.C by an a s t e r i s ! ;  

v:i 11 cause i t  t o  secure .  On the  tu rb ine /genera to r ,  ma1 functions de tec ted  by 

the  alarms noted by an a s t e r i s k  in 1 I I .E  will  secure the tu rb ine /genera to r .  

E. System Eondinq 
- 
lo ensure t h a t  a  s t a t i c  e l e c t r i c  discharge cannot szrve as an unwanted sout-cs 

of i g n i t i o n ,  a  continuous bonding system wil l  be i n s t a l l e d  across  a1 1 metal - t o -  

metal connections through which t h e  coalbed ?as mixture passes. This bonding 

system wil l  in  tu rn  be grounded t o  a  grounding e lec t rode system t h a t  wi l l  comply 

with NEC A r t i c l e  250. Resistance measurements of both systems wi l l  be taken a t  

t h e  s i t e  a f t e r  sys ten  i n s t a l l a t i o n  and before system s ta r t - up  t o  assure  minimum 

r e s i s t a n c e  between a l l  components and ground i s  obtained.  The system w i l l  not 

be opera ted  unt i  1 these  requirements a r e  met. 



C .  Flame A r r e s t e r s  

A f l a m e  a r r e s t e r  i s  i n s t a l l e d  i n  t h e  l i n e  between t h e  compresso r  i n t a k e  and t h e  

a c c u m u l a t o r  t o  p r e v e n t  any i g n i t i o n  o f  t h e  gas i n  t h e  a c c u m u l a t o r  f rom a  f a u l t  

i n  t h e  compressor.  Flame a r r e s t e r s  a r e  o n l y  r e q u i r e d  when o p e r a t i n g  on methane/  

a i r  m i x t u r e .  A l t h o u g h  t h i s  sys tem w i l l  be o p e r a t e d  on a  h i g h  methane r a t i o  

( > 9 5 %  CH4)  s u p p l i e d  by t h e  mine d e g a s i f i c a t i o n  system, p r o v i s i o n s  have t o  be 

made t o  m i x  a i r  w i t h  t h i s  methane t o  d e m o n s t r a t e  sys tem o p e r a t i o n  down t o  

60 p e r c e n t  CH4.  T h i s  a i r  wou ld  be added p r i o r  t o  t h e  a c c u m u l a t o r  t o  e n s u r e  

m i x i n g .  

0 .  I"iitro!en Purge System 

- 
; s  e , l j u r e  a s a f e  o p e r a t i o n ,  it i s  n e c e s s a r y  t o  p r e c l u d e  u n i n t e n t i s n a l l y  a d d i n g  

a i r  t o  t h e  coa lbed  gas m i x t u r e  t h a t  i s  p rocessed .  To remove e n t r a p p e d  a i r  i n  

t h e  system, a n i t r o g e n  pu rge  i s  u t i l i z e d .  P r i o r  t o  sys tem s t a r t - u p ,  n i t r o g e n  

w i l l  be f o r c e d  under  p r e s s u r e  t h r o u g h  t h e  compressor ,  r e c e i v e r  and t h e  i n t e r -  

c o n n e c t i n g  1  i n e s  t o  remove a i r  r e m a i n i n g  a f t e r  sys tem assemb ly .  The oxygen . 

c o n t e n t  w i  11 be m o n i t o r e d  t o  d s t e r m i  ne  when ' p u r g i  n g  i s  cornpl e i e  . The accumul a -  

t o r  w i l l  be purged o f  a i r  by a l l o w i n g  c o a l b e d  m e t l ~ a n e  t o  v e n t  t o  t h e  atmosphere 

and moni t o r  oxygen con t e n t .  ~ 
E .  Subsystem L o c a t i o n  

A b u i l t - i n  s a f e t y  f e a t u r e  i s  t h e  l o c a t i o n  and s e p a r a t i o n  o f  t h e  m a j o r  sub-. 

. a s s e m b l i e s  o f  t h e  system. The p a l l e t  assembly  w i l l  be l o c a t e d  a b o u i  seven ty -  

f i v e  f e e t  f r o m  t h e  rnine v e n t i l a t i o n  f a n .  I t  i s  d e s i g n e d  f o r  o u t d o o r  o p e r a t i o n  
b u t  u t i l i z e s  e x p l o s i o n - p r o o f  m i n i n g  methods o f  r i g i d  c o n d u i t  and e x p i o s i s n -  

p r o o f  v a l v e  o p e r a t o r s  and s w i t c h e s .  I t s  o u t d o o r  l o c a t i o n  w i l l  r educe  any 
h a z a r d s  r e s u l t i n g  f r o m  a  c o a l b e d  gas  l e a k  a t  t h e  p a l l e t  assembly .  The van 
w i l l  be l o c a t e d  a p p r o x i m a t e l y  f i f t y  f e e t  f r o m  t h e  p a l l e t  assembly .  

V .  ELECTRICAL INTERFACE 

A .  G r i d  P r o t e c t i o n  

The a c t u a l  t i e - i n  t o  t h e  m ine  g r i d  and t o  t h e  compressor  m o t o r  w i l l  be accom- 

p l i s h e d ,  t e s t e d  and approved b y  ae th lehem n i n e  p e r s o n n e l  t o  t h e  a p p l i c a b l e  



codes and s t a n d a r d s .  The g r id  'p ro tec t ion  includes over- current  r e l a y s  on a l l  

t h r e e  phases ,  phase balance r e l a y ,  and manual shutdown a t  t h e  f e e d z r  s u b s t a t f a n .  

V I .  014-SITE SAFETY C l i E C K  

A .  I n i t i a l  Star t-Up 

Before t h e  compressor p a l l e t  assenbly  i s  t e s t e d  the tu rb ine  van w i l l  be opera t ed  

on l i q u i d  f u e l .  A f t e r  i t  i s  checked o u t ,  i t  wi l l  be switched i n t o  t h e  mine 

 rid and t o  t h e  compressor motor t o  ensure t h z r e  a r e  no i n t e r f a c e  problems 

and t h a t  a11 r equ i red  parameters can be monitored. After  compressor i n s t a l -  

l a t i o n  a t  t h e  s i t e ,  the piping w i l l  be pressur ized  and leak checkxi .  Then, 

tile compressor wi 11 be operated on a i r  whi 1 e  a1 1 of the valves , swi t ches  , 
o v e r r i d s s  and s a f e t y  devices  a r e  operated and checked. A thorough n i t r o g z n  

purge w i l l  fo l low before  t h e  compressor i s  operated on coal bed ~ 3 s .  A re1 i a b l e  

comnuni ca r ion  system wi 1 1  be e s t a b l  i shed .  Operaring,  emergency and maintenance 

procedures w i l l  a1 so be v e r i f i e d  and approved during t h i s  phase. Any p o t ~ n t i a l  

.problems i d e n t i f i e d  of a r i s i n g  during t h e  i n i t i a l  phase wil l  be s a t i s f a c t o r y  

and s a f e t y  r e so lved  before  t h e  systsm wi l l  be allowed t o  go on- l ine .  



A P P E N D I X  A 

WESTINGHOUSE E L E C T R I C  CORPORATION 

. GENERAL SAFETY POL I C Y  



A .  WESTINGHOUSE GENERAL SAFETY POLICY 

The West inghouse E l e c t r i c  C o r p o r a t i o n  C o r p o r a t e  Management Manual s t a t e s  t h a t  

"It i s  West inghouse p o l i c y  t o  t a k e  a l l  p r a c t i c a l  s t e p s  t o  e l i m i n a t e ,  o r  r e d u c e ,  

e x p o s u r e  o f  employes t o  a c c i d e n t a l  i n j u r y ,  o r  t o  c o n d i t i o n s  adverse1 y a f f e c t -  

i n g  t h e i r  h e a l t h ,  w h i l e  on t h e  j o b .  I t  i s  a l s o  West inghouse p o l  i c y  t o  i n f o r m  

employes c o n c e r n i n g  o f f - t h e - j o b  h a z a r d s  and what  can be done t o  m i n i m i z e  t h o s e  

h a z a r d s . "  The West inghouse E l e c t r i c  C o r p o r a t i o n  i s  a  c h a r t e r  member o f  t h e .  

N a t i o n a l  S a f e t y  Counci  1  and t h e  o p e r a t i n g  d i v i s i o n s  have r e c e i v e d  numerous 

N a t i o n a l  S a f e t y  C o u n c i l  Awards o f  Honor and Awards o f  M e r i t .  C e n t r a l i z e d  S a f e t y  

S e r v i c e s  a r e  a v a i l a b l e  t o  a l l  o p e r a t i n g  d i v i s i o n s .  

The r e s p o n s i b i l i t y  f o r  comp l iance  w i t h  t h e  c o r p o r a t e  p o l i c y  r e s t s  w i t h  t h e  

Genera l  Managers o f  t h e  o p e r a t i n g  d i v i s i o n s .  Headquar ters  depar tmen ts  o f  

I n d u s t r i a l  Hyg iene  and S a f e t y  and Works E n g i n e e r i n g  a r e  r e s p o n s i b l e  f o r  a s s i s t -  

i n g  t h e  o p e r a t i n g  d i v i s i o n s  b y  p r o v i d i n g  i n s t r u c t i o n  manuals,  p r o f e s s i o n a l  

t r a i n i n g  p rog rams ,  g u i d e s ,  i n f o r m a t i o n  b u l l e t i n s ,  and c o n s u l t a t i o n  s e r v i c e s  

and f o r  c o n d u c t i n g  a u d i t s  o f  d i v i s i o n  pe r fo rmance  i n  these  a r e a s .  T y p i c a l  o f  

t h e  manuals  p r o v i d e d  a r e  t h e  S a f e  P r a c t i c e  Data  Sheets and t h e  E n v i r o n m e n t a l  

C o n t r o l  Manual . The c o r p o r a t i o n  m a i n t a i n s  a  ~ e a d ~ u a r t e r s  I n d u s t r i a l  Hyg iene 

and S a f e t y  L a b o r a t o r y  where  r e s e a r c h  and e v a l u a t i o n  o f  p o t e n t i a l  t o x i c i t y  , 
f i r e  and e x p l o s i o n  haza rds  o f  m a t e r i a l s  and t h e  e f f i c a c y  o f  p r o t e c t i v e  measures 

i s  c o n d u c t e d .  S p e c i a l  i n s t r u m e n t a t i o n  and a n a l y t i c a l  s e r v i c e s  m a i n t a i n e d  a t  

h e a d q u a r t e r s  a r e  a v a i  1  a b l e  t o  t h e  o p e r a t i n g  d i v i s i o n s .  

The c i t e d  Management P o l  i c y  r e q u i r e s  t h e  o p e r a t i n g  d i v i  s i o n s  t o  inpi m e n t  

t h e  p o l i c y  by  p r o v i d i n g  e i t h e r  a  p r o f e s s i o n a l  I n d u s t r i a l  Hygiene and S a f e t y  

s t a f f  o r  a  c o o r d i n a t o r  t o  work  w i t h  H e a d q u a r t e r s  and t h e  s t a f f  o f  a l l  a l l i e d  

d i v i s i o n s ;  an I n d u s t r i a l  Hyg iene  and S a f e t y  Manual ;  an I n d u s t r i a l  t i y g i e n e  

and S a f e t y  Po l  i c y  C o r m i t t e e ;  I n d u s t r i a l  Hyg iene  and S a f e t y  t r a i n i n g  p r o g r a m s ;  

a p p r o p r i a t e  p r o t e c t i v e  equ ipment  and d e v i c e s ;  t h o s e  systems and r e c o r d s  

r e q u i r e d  t o  a s s u r e  c o m p l i a n c e  w i t h  OSHA, €PA, DOE, NRC and s t a t e  and l o c a l  

r e g u l a t i o n s  and s t a n d a r d s .  T y p i c a l  s p e c i f i c  d i v i s l o n  a c t i o n s  a r e :  



o P r e p a r e  and m a i n t a i n  an I n d u s t r i a l  S a f e t y  Manual, and Emergency 
Procedures  Manual and,  where a p p l i c a b l e ,  a  R a d i a t i o n  S a f e t y  
Manual 

a E s t a b l i s h  an I n d u s t r i a l  Hygiene and S a f e t y  C o r m i t t e e  and ,  where 
a p p l i c a b l e ,  S t o r e d  Energy,  Nuc lea r  S a f e t y ,  and R a d i a t i o n  S a f e t y  
Corrmi t t e e s  w i t h  r e s p o n s i  bi  1  i  t y  t o  r e v i e w  and approve  new e q u i p-  
ment,  p r o c e s s e s  and p rocedures  p r i o r  t o  o p e r a t i o n  

s E s t a b l i s h  and m a i n t a i n  pe r sonne l  r a d i a t i o n  e x p o s u r e  r e c o r d s ,  
where a p p l i c a b l e ,  i n  accordance  w i t h  Nuc lea r  R e g u l a t o r y  Corrnission 
r e g u l a t i o n s  

a E s t a b l i s h  and m a i n t a i n  i n d u s t r i a l  a c c i d e n t  and i l l n e s s  r e c o r d s  
c o n s i s t e n t  w j t h  OSHA r e q u i r e m e n t s  

a Encourage p a r t i c f p a t i o n  i n  c o r p o r a t e  and d i v i s i o n  sponsored  
t r a i n i n g  programs 

a Prov ide  American Red Cross  F i r s t  Aid T r a i n i n g  and C . P . R . ,  .and 
S a f e t y  Observer  t r a i n i n g  

a E s t a b l i s h  c r z n e  and i n d u s t r i a l  v e h i c l e  o p e r a t o r  c e r t i f i c a t i o n  

e EstaSl  i s h  x- ray  o p e r a t o r  r a d i o l o g i c a l  c e r t i f i c a t i o n  
1 

r E s t a b l i s h  a sys tem of  o p e r a t o r  c e r t i f i c a t i o n  and s p e c i f i c  j o b  
permi t s  f o r  o f f - s t a t i o n  we ld ing  and burn ing  

Conduct s l i n g  and c r a n e  i n s p e c t i o n  p r o g r a n s  t o ,  a t  l e a s t ,  OSHA 
requ i rements  

9 Conduct r e g u l a r ,  f r e q u e n t  g e n e r a l  s a f e t y  i n s p e c t i o n s  and e s t a b l  i sh 
a  system f o r  r e c o r d i n g  a c t i o n  on recommendations 

s Conduct f r e q u e n t  i n s p e c t i o n s  o f  f i r e  f i g h t i n g  equipment and f o r  
i d e n t i f i c a t i o n  of p o t e n t i a l  f i r e  h a z a r d s  

o Conduct b u i l d i n g  e v a c u a t i o n  d r i l l s  

B Conduct monthly i n s p e c t i o n s  o f  hood and v e n t i l a t i o n  s y s t m s  

a Mzinta in  c u r r e n t  f i l e s  of NRC and OSSA r u l e s  and r e g u l a t i o n s  

9 E s t a b l i s h  and e n f o r c e  no smoking,  eye  p r o t e c t i o n ,  p e r s o n a l  
p r o t e c t i v e  c l o t h i n g  and e x c l u s i o n  a r e a s  



8 .  CORPORATE SAFETY ASSISTANCE 

Indus t r i a l  Hygiene and Safety a c t i v i t i e s  a t  t h e  Advanced Energy Systems 

Division are  administered by a fu l l- t ime  s a f e t y  admin i s t ra to r .  Corporate 

level  a s s i s t ance  and guidance i s  a v a i l a b l e  through the  Corporate Director  
of Resources Loss Prevention, Manager of Corporate Indus t r i a l  Hygiene, and 
Manager Corporate Safety and t h e i r  s t a f f s .  

The development programs and research conducted by Westingnouse hzve provided 

experience in s a f e  operat ions w i t h  hydrogen, oxygen, a i r  and gases a t  high 
temperature and pressure,  cryogenics, high vol tage  and heavy rnachinsry 
assenbfy/disassembly, operat ions and maintenance. Thus, a major amount o f  

experience,  procedures and guidel ines  a r e  a v a i l a b l e  wi th in  Westinghouse f o r  

a p p l  ica t ion t o  operat ions as required.  

The projec t  mznager and sa fe ty  adminis t ra tor  wi l l  have a v a i l a b l e  the  t o t a l  
resources of these organizat ions t o  a s s i s t  i n  t h e  establishment of t h e  s a f e t y  

program and, subsequently, i n  t h e  planning and execution of s a f e t y  t r a i n i n g  

programs and sa fe ty  re la ted  a c t i v i t i e s ,  in  t h e  review of local  s z f e t g  pro- 

cedures and operating procedures, a n d  i n  t he  reso lu t ion  of heal th  and s a f e t y  

problems where needed. This a ss i s t ance  'and support  wi l l  be supplied on an 

as  required basis  and a t  no d i r e c t  charge t o  the  c o n t r a c t .  
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1 . 0  SCOPE 

This specification describes and s e t s  f o r th  the requirement; for  
the Gas Compressor Pal le t  Assembly. The Gas Compressor Assembly 
(or Compressor/Skid Assembly) sha l l  be herein r e f s r e d  as t h e  
Pal l e t  A:.sembly. 

2.0 APPLICABLE DOCUMENTS 

ASME Boiler and Pressure Vessel Code, Sect ion V I I I  
ANSI-831.2 Fuel Gas Piping 
National Electrical  Code (La tes t  Edit ion) 

3.0 REQUIREMENTS 

3.1  Equipment Descr ipt ion and Requ irements 

The Pal le t  Assembly (Figures A and 0 )  will be used t o  p ressur ize  "gob" 
gas (See * )  fo r  consumption by a gas tu rb ine .  The Pa i l e t  Assembly 
will be operated, controlled and monitored from the Remote Control 
Pansl. The Pa l le t  Assembly sha l l  cons i s t  of the  f o l  lowing sub- 
assembl i es .  

3.1.1 Turbine Feed Compressor 

The Turbine Feed Compressor sha l l  be a  Joy Compressor, Model 
WBJ-12x7 s t roke,  driven by a 150 HP Westinghouse ( o r  equal)  
e l ec t r i c  motor. The compressor shal l  be capable o i  pressur iz ing 
"gob" gas from in le t  pressures of 8 ps ia  t o  14.7. ps ia  t o  a t  l e a s t  
160 psig.  The cooler sha l l  be an a i r - t o - a i r  heat  exchanger.(See 
3.3.1 Operating Charac te r i s t i cs )  

T'ne Accumulator Assembly sha l l  provide s to rage  and pressure 
s tab i l i za t ion  o f  "gob" gas fo r  the Turbine Feed Compressor. T h 2  
Accumulator Assembly shal l  in terface  with the  fue l  source. (Ref .  
para. 3 .2 .1 ) .  The Accumulator Assembly sha l l  cons i s t  of the 
fol  lowing components described be1 ow. 

3 .1 .2 .1  Accumulator Holding Tank 

Accumulaior holding tank sha l l  be ASME code stamped and constructed 
a n d  shal l  be rated for  50 psig W.P. a t  300°F. The t a n k  sha l l  be 4 f t .  
diameter x 6 f t .  long, and shal l  provide support and in terfaces  
for  the vent valve, pressure sensor ,  pressure gage, analyzer 
sampl ing 1 ines and the condensate remof~al system. The t a n k  shal 1 
provide mounting surfaces fo r  i n s t a l l a t  ion on t h e  pal l e t ,  and 
shall  provide appropriate in terface  f o r  piping t o  t h e  r e s t  of t he  
Pal le t  Assembly. 

* ( a  mixture of CH4 and a i r  with methane r a t i o s  varying from 100% t o  
30% by volume) 





F L A M E  A R R E S T E R  

PRESSURE GAUGE 

PRESSURE SENSOR 

RUPTURE D I S C  

R E L I E F  V A L V E  

ACCUMULATOR V E N T  V A L V E  

ACCUMULATOR-COClPRiSSOR I S O L A T I O N  V A L V E  

COMPRESSOR- RECEIVER I S O L A T I O N  V A L V E  

R E C E I V E R- T U R B I N E  I S O L A T I O N  V A L V E  

V 5 , V b  N I T R O G E N  PURGE V A L V E S  

1 ACCUMULATOR- MINE VSNT i M T E R F A C E  F L A N G E  

2 R E C E I V E R- T U R B I N E  I N T E R F A C E  F L A N G E  

3 " GOB"  GAS A N A L Y Z E R  SAMPLE L I N E  I N T E R F A C E  

4 0 2  A N A L Y Z E R . S A M ? L E  L I N E  I N T E R F A C E  

5 A N A L Y Z E R  S I G N A L  L I N E  I N T Z R F A C E S  

F i g u r e  S .  N o t a t i o n s  and S y m b o l s  



3 . 1 . 2 . 2  Accumul a t o r  Vent Va lve  

The accumula tor  v e n t  v a l v e  s h a l l  be a  10 i n .  c o n t r o l  v a l v e ,  
e l e c t r i c a l l y  a c t u a t e d  w i t h  p r o v i s  i o n s  f o r  r e a d o u t  o r  m o n i t o r i n g  
v a l v e  p o s i t i o n .  The t h r o t t l  i n g  a c t i o n  o f  t h e  v a l v e  s h a l l  be 
c o n t r o l l e d  t h r o u a h  t h e  o u t p u t  o f  a  p r e s s u r e  s e n s o r  ( 1 0 "  o f  H20) .  

NOTE: DUE TO THE REVISED REQUIREMENTS OF 3 .1 .1 ,  i .e.  8 PSIA/ 
14.7 PSIA INLET PRESSURE, AUTOMATIC OPERATION OF THIS 
CONTROL SYSTEM SHALL BE ELECTRICALLY DEFEATED. VENT 
VALVE SHALL REMAIN CLOSED DURING ALL COMPRESSOR OPERATION 
EVENTS. MANUAL AND OVERRIDE OPERATION SHALL BE RETAINED. 

3,1.2.3 P ressu re  Sensor 

The p r e s s u r e  sensor  s h a l l  m o n i t o r  accumu la to r  p r e s s u r e  and s h a l l  
p r o v i d e  s i g n a l s  t o  c o n t r o l  t h e  v e n t  v a l v e .  Accumu la to r  p r e s s u r e  
s h a l l  be m o n i t o r 2 d  a t  t h e  c o n t r o l  p a n e l .  

NOTE: CONTROL SIGNAL FUNCTIOfiIS SHALL BE INACTIVE PER NOTE I N  
3 .1 .2 .2 .  PRESSURE INDICATiON ( 8  PSIA l14  PSIA) OM PAINEL 
SHALL BE RETAINED. 

3 .1 .2 .A Pressure  Gauge 

The p r e s s u r e  gauge s h a l l  be mounted on t h e  a c c u m u l a t o r  h o l d i n g  
tank  and s h a l l  p r o v i d e  l o c a l  mon i t o r  i n g  o f  a c c u m u l a t o r  p r e s s u r e .  
The p r e s s u r e  gauge r a n g e  s h a l l  be a p p r o p r i a t e  f o r  use i n  t h i s  

' p o r t i o n  o f  t h e  P a l l e t  Assembly.  

3 .1 .2 .5  Condensate Removal Prov  i s  i o n s  

P r o v i s i o n s  f o r  condensate  remova l  s h a l l  c o n s i s t  o f  a  m i s t  e x t r a c t o r ,  
l i q u i d  l e v e l  gauge, h i g h  l i q u i d  l e v e l  shutdown s w i t c h ,  and an 
au tomat i c  1  i q u i d  d r a i n e r .  The condensa te  s h a l l  be e x p e l  l e d  t o  t h e  
env i ronmen t .  

3 .1 .2 .6  R e l i e f  Valve 

The r e l i e f  v a l v e  s h a l l  s e r v e  as a  f a i l  s a f e  i f  t h e  a c c u m u l a t o r  
h o l d i n g  t a n k  p r e s s u r e  exceeds 15 p s i g  wh ich  i s  t h e  r a t i n g  o f  t h e  
f l ame  a r r e s t e r  i n s t a l  l e d  a t  t h e  compressor  i n  l e t .  

3 .1 .2 .7  Rupture  D i s c  

The r u p t u r e  d i s c  s h a l l  p r o v i d e  f a i l  s a f e  p r e s s u r e  r e 1  i e f  o f  t h e  
accumula tor  h o l d i n g  t a n k .  

3 . 1 . 3  Rece ive r  Assembly 

The Rece ive r  Assembly s h a l l  s t o r e  p r e s s u r i z e d  " gob"  gas f r o m  t h e  
T u r b i n e  F red  Compressor and s h a l l  p r o v i d e  p r e s s u r e  s t a b i l i z a t i o n  



pr io r  t o  use by the  tu rb ine .  The Receiver Assembly s h a l l  i n t e r f a c e  
with the  tu rb ine  fuel  i n t a k e  (Ref.  para. 3 . 2 . 2 ) .  The Receiver 
Assembly s h a l l  consis t  of t h e  following components described 
below. 

3 . 1 . 3 . 1  Receiver Holding Tank 

The rece ive r  holding tank s h a l l  be ASME code stamped and const ructed  
and s h a l l  be ra ted  fo r  250 psig W . P .  a t  300°F. The tank s h a l l  be 
4 f t .  diameter x 6 f t .  long and s h a l l  provide support and i n t e r -  
faces  f o r  pressure sensor ,  pressure  gauge, rupture d i s c ,  automatic 
r e l i e f  valve and the  condensate removal system. The tank s h a l l  
provide mounting surfaces  f o r  i n s t a l l a t i o n  on the  Pal l e t  and s h a l l  
provide appropr ia te  in ter faces  f o r  piping to the  r e s t  of the  
P a l l e t  Assembly. 

3 .1 .3 .2  - Rece iver Vent Valve 

(Dele ted)  

3 . 1 . 3 . 3  Relief Valve 

The re1 ief va lve  s h a l l  be capable of re1 ieving pressures s l  i g h t l y  
below the  ra ted  pressure of the  receiver  holding tank. This 
re1 ieving pressure  s e t  point s h a l l  be adjus table .  , 

3 . 1 . 3 . 4  Pressure Gauge 

The pressure  ga.uge s h a l l  be mounted on the recei.ver holding tank 
ahd s h a l l  provide local monitoring of receiver pressure .  The 
pressure gauge range sh'all be appropriate f o r  use in t h i s  por t  ion 
of the  Pal l e t  Assembly. 

3 . 1 . 3 . 5  Rupture Disc 

The rupture  d i s c  s h a l l  provide f a i l  s a f e  pressure re1 ief  of t h e  
rece ive r  holding tank.  

3 . 1 . 3 . 7  Condenszte Removal Provisions 

Provisions f o r  condensate removal sha l l  consis t  of a  mist e x t r a c t o r ,  
l iqu id  level  gauge, high l iqu id  level shutdown switch and an 
automatic 1 iquid d ra ine r .  The condensate s h a l l  be expelled t o  t h e  
env ironment . 

3 . 1 . 4  P a l l e t  

The p a l l e t  s h a l l  be a  p r e - s t r e s s ,  s t e e l  reinforced concre te  s k i d .  
The dimensions of the  p a l l e t  s h a l l  be adequate t o  provide support  - and mounting surfaces  f o r  a l l  the  components of the P a l l e t  Assembly. 
The pal l e t  s h a l l  be t r anspor tab le  and sha l l  require  1 i t t l e  s i t e  
preparat ion a t  i n s t a l  1 a t  ion. 



3 . 1 . 5  C o n t r o l  Panel 

The c o n t r o l  pane l  s h a l l  c o n t a i n  a1 1  gauges, m e t e r s ,  a la rms ,  s t a t u s  
1 i g h t s ,  power and command d i s t r i b u t i o n  n e t w o r k  and c o n t r o l  l o g i c  
e l e c t r o n i c s  f o r  t h e  P a l l e t  Assembly.  The c o n t r o l  pane l  s h a l l  be 
l o c a t e d  i n  t h e  t u r b i n e  van c o n t r o l  room. The p a n e l ,  s w i t c h e s ,  
and mark ings  s h a l l  con fo rm t o  accep ted  human e n g i n e e r i n g  des i g n  
and p r a c t i c e s .  O v e r r i d e  s w i t c h e s  s h a l l  be p r o t e c t e d  a g a i n s t  
i n a d v e r t e n t  o p e r a t  i o n  and t o  e n s u r e  c o r r e c t  p o s i t  i ons  p r i o r  t o  
normal  s t a r t  up .  

I n t e r c o n n e c t i n g  P i p i n g  and V a l v i n g  

A l l  i n t e r c o n n e c t i n g  p i p i n g  and v a l v i n g  s h a l l  be s i z e d  and con-  
s t r u c t e d  f o r  p r o p e r  use and o p e r a t i o n  under  t h e  r e q u i r e m e n t s  o f  
t h i s  s p e c i f i c a t i o n .  There  s h a l l  be i s o l a t i o n  v a l v e s  between:  ( a )  
t h e  acumula tor  and t h e  compressor i n t a k e ;  ( b )  t h e  compressor  
d i s c h a r g e  and t h e  r e c e i v e r ;  and ( c )  t h e  r e c e i v e r  d i s c h a r g e  2nd t h e  
t u r b i n e  f l a n g e  i n t e r f a c e .  These v a l v e s  s h a l l  52 e l e c t r i c a l l y  
a c t u a t e d  a n d ' s h a l l  be o p e r a t e d  f r o m  t h e  c a n t r o l  p a n ~ l .  Va l ve  
p o s i t i o n s  s h a l l  be m o n i t o r e d  f r o m  t h e  s t a t u s  l i g h t s  on t h e  c o n t r o l  
pane l .  

1 Corn~ressor  I n t a k e  Va lve  

The compressor i n t a k e  v a l v e  s h a l l  be n o r m a l l y  c l o s e d  i n  t h e  
unac tua ted  mode o r  i n   he e v e n t  of e l e c t r i c a l  power f a i l u r e  t o  t h e  
a c t u a t o r  o r  system. 

3 . 1 . 6 . 2  Valve A c t u a t o r s  

The v a l v e  a c t u a t o r s  s h a l l  be e n t i r e l y  e l e c t r i c  2s s p e c i f i e d ,  i n  
t h i s  document, w i t h  t h e  e x c e p t i o n  o f  v a l v e s  w i t h i n  t h e  c o n p r 2 s s o r  
i t s e l f .  D e v i a t i o n s  f r o m  t h i s  r e q u i r e m e n t  s h a l l  r e q u i r e  w r i t t e n  
s u b m i t t a l  and app rova l  b y  West inghouse p r i o r  t o  i n c o r p o r a t i o n  i n t o  
t h e  des i gn . 

3 .1 .6 .3  Flame A r r e s t e r  

A f lame a r r e s t e r  s h a l l  be p l a c e d  i n - 1  i n e  between t h e  compressor  
i n t a k e  and t h e  accumu la to r  d i s c h a r g e  as shown i n  F i g u r e s  A and 8. 

System Purpe 

The system s h a l l  be pu rged  w i t h  gaseous n i t r o g e n  ( N 2 )  ( a )  p r i o r  
t o  s t a r t u p  o f  compressor and t u r b i n e ;  and ( b )  a f t e r  b r e a k i n g  a n y  
l i n e s  t h a t  may i n t r o d u c e  a i r  i n t o  t h e  sys tem.  A l l  components and 
p i p i n g  on t h e  downstream s i d e  o f  t h e  a c c u m u l a t o r  compressor i n t a k e  
v a l v e  (3 .1 .6 .1 )  s h a l l  be pu rged .  Proper  p i p i n g ,  v a l v i n g  and 
p ressu re  r e g u l a t i o n  s h a l l  be p r o v i d e d .  Suppor t  f o r  t h e  West inghouse 
s u p p l i e d  n i t r o g e n  b o t t l e s  s h a l l  be p r o v i d e d  on t h e  p a l l e t .  



3.2 System Interface  Requirements 

3 . 2 . 1  Accumul ator-Fuel Source Interface  

The accumulator-fuel source in terface  shal l  be a 10 i n . ,  150+ ANSI  
f lange.  The mating flange shal l  be bolted a n d  gasketed, The 
location of the  in terface  sha l l  be mutually agreed upon by Westing- 
house and the  suppl ier .  

3.2.2 Receiver-Turbine Interface  

The receiver- turbine  in te r face  sha l l  be a 3-inch, 1509 ANSI f l ange .  
The mating f lange sha l l  be bolted and gasketed. The locat  ion of 
the in te r face  sha l l  be mutually agreed upon  by Westinghouse and 
the suppl i e r .  

3 .2 .3  Analyzer Interface  

3 .2 .3 .1  "Gob" Gas Sample Line 

The accumulator tank sha l l  provide two ( 2 )  1/2 in .  NPT boss25 f o r  
sample 1 ine in ta r face .  The location shal l  be such t ha t  condensate 
cannot col l e c t  in ths sample 1 ines .  

3.2.3.2 Oxygen Sample Line 

Two ( 2 )  112 i n .  MPT bosses s h a l l  be provided near the compressor 
intake f o r  the  oxygen sample 1 ines.  The locat ion sha l l  be such 
t ha t  condensate cannot col ' lect in the  sample 1 ine. 

3 .2 .3 .3  Analyzer Signal - 
The control  c i r c u i t r y  sha l l  sense a  switch closure or opening from 
the  a1 arm c i r c u i t r y  of the  West inghouse suppl ied Gas Analyzers. 
The Control Panel sha l l  provide wiring t o  an external terminal 
board on the  Gas Analyzer Rack v ia  a  keyed cable (Ref. 3 . 2 . 5 ) .  

3 . 2 .4  Motor-Starter Interface  

S t a r t e r s  f o r  the  e l e c t r i c  motors on the Pallet  Assembly s h a l l  be 
provided by Westinghouse and mounted on the Pal le t  Assembly by the  
supp l i e r .  Supplier sha l l  provide a l l  necessary in terface  between 
the motors and the  s t a r t e r s .  

3.2.5 Power In te r face  

The Control Panel sha l l  provide appropriate wiring t o  the Turbine 
Van D C  Power S u p p l  i e s .  Provis ions shal l  be made t o  p ro tec t  the  
Van Power Supply from damage in the event of Control Panel malfunc- 
t i o n .  The E l ec t r i c  Motor Power Interface shall  be t h a t  described 
in Paragraph 3 .2 .4  (Ref. 3.3.5-Power). Keyed cable connectors 



s h a l l  be provided t o  f a c i l  i t a t e  assembly and d i sassembly  of a l l  
cab les  f o r  s i gna l  c i r c u i t s .  

3 . 2 . 6  Control  Panel I n t e r f a c e  

The Control  Panel s h a l l  occupy a  space ,  36"L x 26'0 x 6OUii, in t h e  
Turbine Van Control  Room, The Control  Panel s h a l l  be f r e e s t a n d i n g  
and a1 1  iring keyed c a b l e  connected pe r  Paragraph 3 . 2 . 5 .  

Requirements 

Operating Character  i s t  i c s  

The Pal l e t  Assembly s h a l l  p rov ide  "gob" gas a t  160 ps i g ,  120°F 
with c a p a c i t y  con t ro l  between 150,000 SCFD and 320,000 SCFD v i a  
cy l i nde r  i n l e t  valve un loaders  in c o n c e r t  with an au tomat ic  
by-pass system.  Ths assembly s h a l l  be capab l2  of o p e r a t i n g  
cont inuous l y  2 4  hou r s .  

Shutdown Funct ions  and Switches 

The f o l  lowing shutdown f u n c t i o n s  s h a l l  be i nco rpo ra t ed  in t h e  
Pal l e t  Assembly. The a c t u a t i o n  of any switch sha l  1 c ause  both an 
aud ib le  alarm and a  f l a s h i n g  l i g h t  i n d i c a t i n g  t h a t  a  mal func t ion  
has  occu r r ed .  The shutdown s h a l l  be immediate. A manual a larm 
s i l e n c e  switch s h a l l  n o t  d i sengage  any shutdown s w i t c h e s /  r e l a y s  
o r  corresponding l i g h t s  o n  t h e  Control  Pane l .  Shutdolr~n s w i t c h e s /  
r e l a y s  and corresponding l . ights  s h a l l  d i sengage  upon c o r r e c t  ion of 
the fau.1 t .  

a )  Low compressor lube o i l  p r z s s u r e  
b )  H igh compressor water j a c k e t  t empe ra tu r e  
c )  Low l u b r i c a t o r  o i l  l eve l  
d )  Vibrat ion 
e )  High/low f i r s t  i n t e r s t a g e  p r e s s u r e  
f )  Highllow d i s cha rge  p r e s s u r e  
g )  High d i s cha rge  t empera ture ,  cy l  i nde r  +1 
h )  High d i s cha rge  t empera ture ,  c y l i n d e r  $ 2  
i )  High l i q u i d  l e v e l ,  accumulator 
j )  High 1 iquid  l e v e l ,  f i r s t  i n t e r s t a g e  
k )  High 1 i qu i a  l e v e l ,  r e c e i v e r  
1 )  Low "gob" gas con ten t  
m )  High oxygen con ten t  
n )  Loss of e i t h e r  ana lyzer  s i g n a l s  
o )  High suc t i on  p r e s s u r e  (accumula tor  ) 
p) Low suc t i on  p r e s s u r e  
q )  Lubr ica t ion  no flow 



3 . 3 . 3  C o n t r o l  F e a t u r e s  

The c o n t r o l  p a n e l  s h a l l  h.ave t h e  f o l l o w i n p  c o n t r o l  f e a t u r e s .  

P r e s s u r e  ' t r a n s d u c e r  c o n t r o l  1 ed accumul a t o r  v e n t  v a l v e  
( R e f .  3 . 1 . 2 . 2  N o t e )  
V a l v e  and m o t o r  s t a t u s  l i g h t s  
Compressor m o t o r  s t a r t  -up 
P r e s s u r e  r e a d o u t  on C o n t r o l  Panel  f o r  Accumu la to r  and 
R e c e i v e r  Tank 
A u t o m a t i c  shutdown o f  v a l v e s  ( R e f .  3 .3 .2  R 3.3 .6 .2)  
I n d i v i d u a l  c o n t r o l  o f  v a l v e  a c t u a t o r s  
A u d i b l e  and v i s u a l  a l a r m  p r i o r  t o  shutdown 
L o c k o u t  t ime s w i t c h  
Power on - o f f  s w i t c h e s  
Annunc i a t a r s  
A l a r m  s i l e n c e r  

3 .3 .4  Compressor M o t o r - S t a r t e r  I n t e r f a c e  - 

( D e l e t e d )  

3 . 3 . 5  Power 

The ~ A n t r o l  Pane l  s h a l l  use  24 VDC, 5 amps f lax ,  wh ich  s h a l l  b e  a v a i l a b l e ,  

whereas,  460 VAC, 3 0, 6 0  Hz, s h a l l  be a v a i l a b l e  f o r  t h e  e l e c t r i c  m o t o r s  

and 120  AC, 1 8 ,  60 Hz, s h a l l  be a v a i l a b l e  f o r  t h e  valve,; a c t u a t o r s .  

3 .3 .5  V a l v e  P o s i t  i o n s  and Shutdown . 

3 . 3 . 6 . 1  V a l v e  O p e r a t i n g  P o s i t i o n s  

The v a r i o u s  c o n t r o l  valve 's  and i s o l a t i o n  v a l v e s  s h a l l  assume t h e  
p o s i t  i o n s  1  i s t e d  i n  T a b l e  I f o r  t h e  d i f f e r e n t  modes o f  o p e r a t  i o n .  
See F i g u r e s  A  and E f o r  v a l v e  l o c a t i o n s  and d e s i g n a t i o n s .  

TABLE 1  1 M o d e / V a l v e  1 1  1 2  1 3  1 4  1 5  1 6  

I 

Normal  Run I c / o \ o ! o I c ( c I  
Purge  

N o n- o p e r a t i n g  / C C C  C C i C  
I I I I 

Emergency I 

Shutdown 

I I 

C ~ C / O  

I 

0 1 0  o 



In the event  of compressor s h u t d ~ w n  the e l e c t r j c a l  opera t3d  va lves  
s h a l l  automat i ca l  l y  go t o  t h e i r  non-operat  ing mode as f o l  lows: 

V 1 Inope ra t i ve  a u t o m a t i c a l l y  (a lways c l o s e d )  
\ 

Shal l  c l o s e  s  imul taneous l y  

Manually ope ra t ed  and c l o s e d  dur ing  
Compressor o p e r a t  ion 

3.4  Other Requ irements 

3 . 4 . 1  Environm?n t a l  

The P a l l z t  Assembly s h a l l  be capab l ?  of  con t inuous  o p e r a t i o n  
during e:cposure t o  a1  1 n a t u r a l  environments  t h a t  may occur  in 
western Pennsyl van i a .  

All p recau t ions  s h a l l  be taken t o  prevent  any hazards  t o  personn2l  
d u e  t o  e l e c t r i c a l  shock, "gob" gas l eakage ,  o r  any s i t u a t i o n  which 
may cause i n j u r y  t o  pe r sonne l .  S a f e ~ y  design p r a c t i c e s  f o r  use  of  
"gob" gas s h a l l  be incorpora ted  in t h e  P a l l e t  Assembly des ign .  

3 . 4 . 3  Human Engineer i n9  

The Pal l e t  Assembly s h a l l  be des igned us ing a c e p t e d  human eng inee r  
ing p r a c t i c e s  in i n d u s t r y .  

3 . 4 .4  Bonding 

All Equipment on t h e  P a l l e t  Assembly s h a l l  be bonded t o g e t h e r  v i a  
( a )  a  common bonding w i r e ,  o r  ( b )  good mechanicai metal t o  metal  
j o i n t .  Any j o i n t  or at tachment  t h a t  i s  s e p a r a t e d  by an i n s u l a t i n g  
mater ia l  such a s ,  g a s k e t s ,  pa in t  o r  p i p e  t a p e ,  s h a l l  be bonded t o  
the r e s t  of the system with a  bonding s h u n t .  The r e s i s t a n c e  
measured a t  any po in t  o f  t h e  P a l l e t  Assembly with  any o t h e r  ' po in t  
on the Assembly s h a l l  be l e s s  than 0 . 1  ohm. See F igure  C f o r  a  
suggested bonding method. 

3 . 5  M a t e r i a l s ,  Processes and P a r t s  

3 .5 .1  P la te r ia l s  

All m a t e r i a l s  used in c o n s t r u c t i o n  of t h e  P a l l e t  Assembly s h a l l  
wi thstand exposure t o  t h e  environments in 3 . 4 . 1  and normal ope ra-  
t i o n  of t h i s  equipment. 
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3 . 5 . 2  Par t s  

All p a r t s  chosen f o r  t h e  des ign  o f  the  P a l l e t  Assembly s h a l l  be 
l e f t  t o  t h e  d i s c r e t i o n  of t h e  s u p p l i e r  except  f o r  t h e  t y p e  of 
valve a c t u a t o r s .  (Ref .  3 . 1 . 6 . 2 ) .  

3.6 Document a t  ion 

Prel iminary drawings and schemat ics  s h a l l  be submi t ted  2 1  - 30 
days a f t e r  r e c e i p t  of o r d e r  f o r  Westinghouse approval p r i o r  t o  
f a b r i c a t  ion.  Final drawings and schemat ics  s h a l l  be de l  i ve r ed  
10 - 12 weeks a f t e r  r e c e i p t  of o r d e r .  T h r ~ e  ( 3 )  s e t s  of o p e r a t -  
ing handbooks s h a l l  be d e l i v e r e d  w i t h  the equipment.  A s t a r t - u p  
procedure s h a l l  be provided.  

4 . 0  QUALITY ASSURAhLCE PROVISIONS 

The P a l l e t  Assembly s h a l l  be t e s t e d  under s imu la t ed  c o n d i t i o n s  
p r i o r  t o  shipment.  A t e s t  procedure  s h a l l  be w r i t t e n  and submi t-  
t ed  f o r  West inghouse zpproval . West inghouse s h a l l  be not  i f  ied  of 
t h e  d a t e  of t h e  t e s t  and s h a l l  w i t n e s s  per fornance  of t h 2  t e s t .  
The Suppl i e r  s h a l l  provide personnel  and i n i t i a l  o n - s i t e  a d j u s t -  
ment and s e t - u ?  of equipment and t o  i n s t r u c t  o p e r a t o r s  f o r  prop2r  
ope ra t  ion and maintenance of t h e  equ ipment . 



SAFETY INDOCTRINATION 

METHANE UTILIZATION F R O M  COALBEDS F O R  POWER GEf3ERATORS 

WESTINGHOUSE ELECTRIC CORPORATION 
ADVANCED ENERGY SYSTEMS DIVISION 



AGENDA 

. . . . . . . . . . . . . . . . . . .  I. INTRODUCTION. R .  E .  Hoguz, Manager 
Personnel  Re1 a t i  ons 
8:30-9:00 AM 

11. OVERVIEW, . . . . . . . . . . . . . . . . . . . . .  A.  D. K o c i s ,  Safe ty1 

i 
S e c u r i t y  A d m i n i s t r a t o r  
9:OO-9:20 AM 

111. PROGRAM OSJECTIVES. . . . . . . . . . . . . . . . .  R. M. Mal inchak  
Techno1 ogy Progr2ns 
9:30-10:OO AM 

I V .  SAFETY CONSIDERATIONS. . . . . . . . . . . . . . . .  A. 0.  K o c i s  
10:OO AM-12:OO PM 

V .  L U N C H .  . . . . . . . . . . . . . . . . . . . . . . .  12: 00-1 : 00 PM 

V I .  PiiACTICAL USE OF EXTINGUISHERS (FIRE FIGHTING). .' . A.  D.  K o c i s  

\. 
1 :00-3:00 PM 

V I I .  REV IEW,~QUESTIONSANDANSWERS.  . . . . . . . . . . .  . 3 : 0 0 P M  
. . 

: ,  

I 
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SAFETY CONS I D E R A T I  OMS 

1 EMERGENCY RESPONSE, LOCAL AMBULANCE S E R V I  CE, B i T H L E H E K  
M I N E  EMERGENCY F A C I L I T I E S ,  S I T E  F I E S T  A I D  EQUIPMENT, AND 
EMERGENCY *OXYGEN U N I T S  

2 ,  ADVANCED ENERGY SYSTEMS D I V I S I O N  PROCEDURES : PERSONAL 
PROTECTIVE D E V I C E S  - EYE, HEAD, FOOT, AND N O I S E ,  

3 ,  FLAMMABLE COMBUSTIBLE L I Q U I D S  

4 1  F I R E  EXTINGUISHERS1 

51 E L E C T R I C A L  SAFETY,  



PERSONAL PROTECTIVE DEVICES 

a EYE 

a HEAD 

o FOOT 

o NOISE 



H 
E One jlying chip, u bir of dust, a small chrmical splash or u bit of radiant energy 

can damage t ire sighr of an eye and this happens about a IOOO times a day in in- 

Y dustry. Why invire this danger? I t  can be avoided i /proper eye protection is always 
worn on the job. 

S 
A WEAR ... 
F At  all t i n e s  on the job, wear the industrial quality safety goggles or spectacles required. 

E They won't protect you i f  they are in  your procket or in  your locker. 

The right way to wear safety glasses is properly positioned in  front of your syes. If eyewear 
is perched on the end of your nose or on the top of your head, your eye protection has y disappeared. 

The f i t  must be right to be effective.The frames should feel comfortable and not ruS, chafe 
or be irritating In any way, All lenses, especially bifocal and corrective, must be pos i t i ond  T precisely l o  give correct vision. Loose fitting glasses are distracting and becoma a safety A hazard. 

A It takas tlme to become ascustomed to wearing safety goggles or glasses. If you are new 

f 
to wearing safety eyeware, you may see a glare. This Is because you are looking a: t he  
lenses, not through them. You may also think that objects are magnified. This is an optical 
illusion that is created when something Is framed and stray light eliminated, causing your N ,yes to focus more sharply. These effects wlll soon disappear. 

and CARE 
F1 
G 

Your equlpment protects you best If It 's In perfect shape. 

lnspsctlon should be done routinely. Pitting, etching and scratching can w e a n ~ n  tha 
lenses and reducz Impact resistance and visibility. Cracked, worn or eroded parts may 

7 weaken the frame. Damaged eyawear should be discarded. 
1 1 

0 Claanslng wlth soap and water or an appropriate cleanlng agent or tissua should be don? 
on a regular basis. Use the special cleaning materials suppl i td for plastic lenses. If you / P wear contact lenses, carr, proper solutions with you for cleanins them. 

Dlslnloction of all equlpment should be done periodically. 

Rapair and adjustments should be done by a vision speclalist. 



Table E.1 - Eye and Face Protector Selection Gufde 

1. QOGGLZS, Flrr lbla Flttlng, Ragula: Ventl l r t lon "7. 'UELDIHG GOGGLES, Eyecup Type, Tlnisd Lsnu*  ( i l l u r t n t ~ d )  
2 GOGGLES, Flrxlble Fitting, H d a d  V6nt l l~ t Ion  7A. CHIPPING GOGGLES, Ey r  Tyjw, Clear S f o t y  Lsnsrs (Hat Illurlntrrd) 
3. GOGGLES, Cushioned Fitting, Rigid Body "8.  WELDING GOGGLES, Cavenpmc Type, Tlnlad Lbnsar (Illustralad) 

'4. SPECTACLES, Metal Frame, with Sideshlslds 8.4. CHIPPING GOGGLES. C0vsnp.c Typs, Clear Safaty Lansds (Hol  IIluttr&lod) 
'5. SPECTACLES, P l r i t l c  F n m r  wlth Sidushleldr "9. WELDING GOGGLES, Coverspec Type, Tlntbd P la l r  Lo- 
'6. SPECTACLES, Metal-Plrstlc Fnmr, with Sldrshleldr 10. FACESHIELD (Avai lrblr vtth PIart le or Ycrh Wlndow) 

"11. WELDING HELMETS 

H U R D S  
qECOMMENOED 

OPERATION PROTECTORS: Bdd T y p  Numben f l gn i l y  P n l s r r d  Proidctlen 

ACETYLENE-BURNING SPARKS. HARMFUL RAYS, 
ACETYLEHE-CUTTING MOLTEN METAL 7. 8,  9 
ACETYLENE-WELOIHG FLYING PARTICLES 

CHEMICAL HANDLING SPLASH, ACID BURNS, FUMES f 10 (For w n m  exposun add 10 a r  2) 

CHIPPING FLYING PARTICLES 1, 3, 4, 5. 6. 7A. LA 

ELECTRlC (ARC) WELDING ' SPARKS, INTENSE RAYS, 9. 11 (11 In cwnbl rut l lx l  *rlth 4, 5, 6, I n  t l n t rd  ldnras, PdY~sdbId) 
MOLTEN METAL 

FURNACE OPERATIONS GLARE. HEAT. MOLTEN U E l A L  7,b, 9 (Foc w v m  e x p x u n  odd 10) 

GRINDING - LIGHT FLYING PARTICLES 1. 3, 4, 5, 6, 10 

GalNDiHG - H E A w  FLYING PARTICLES 3, q 7 A .  u (For w r e n  oxporum rdd 10) 1 
- - -- - -- 

LABORATORY CHEMICAL SPLASH, 2 (10 whan I n  comblnrHon w i th  4, 5. 6) 
GLASS BREAKAGE 

MACHINING FLYING PARTICLES I, 3, 4, 5, a, 10 

MOLTEN METALS HEAT, GLARE. SPARKS, SPLASH 7, 1 (la I n  comb~nrlion wfth 4, 5, d, I n  Iln1.d knar * )  

SPOT WELDING FLYING PARTICLES, SPARKS 1, 3, 4, 5, 6, 10 I 
'Ncm.sldarhlsld spc tac ius  a n  aval lrblr lor l lml lad hurrd use mqulrlng only frontal pmt+cilon. 

*'Su Tabla €2 I n  lhlr wetion, Flltor Lans Shade H u m h n  Icf Pmtrct lon A p i n r t  Fudlant E n f g y .  

I 
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SOME 
T 

FACTS 
ABOUT 1 

9 Report any damage to the shell or the Inner cradle 
for rspair or replacement. 

3 Adjust the suspension to provide's 11/4-inch clear. 
ance from the helmet's shell to t h e  top of your 
head. 
Wear the hat so the protective shell sits squarely 
on the head - not tipped back or on one side. 

(b Keep headgear clean and store it in a cool, dust- 
free, well-ventilated location. 

9 Treat hard hats and caps of all types with reason- 
sonable care. They are engineered to protect you 
but can lose much of their protective value when 
damaged. 

DON'T: 

Subject protective hats and caps to unnecessary 
abuse. Don't throw them, drop them,  sit on t nem,  
or do anything else that might weaken them. 

e Wear a hard hat on top of any other cap or head- 
gear. (In cold weather close-fitting winter linsrs 
designed for use with hard hats can be worn.) 

a Drill holes in the shell for ventilation or any other 
purpose. Holes will w e a k e n  the shell and destroy 
its dielectric qualities. 

a Paint the shell. Solvents In the paint may soften 
the shell material a n d  reduce its dielectric quali- 
ties. 

ep Try to repair a cracked shell. Once a hard hat or 
cap is cracked, i t  Is uselsss for protection from 
electricity and heavy impact. 

s Wear an electrical hard hat that looks defectiva in 
any way. I f  there is any doubt, get a replacernsnt. 



THE BASICS OF FOOT PROTECTION 

TO M A W  PEOPLE, FOOT PROTECTION MEANS JUST ONE THING--PROTECTION 

AGAINST SERIOUS FOOT INJURY--ACCIDENTS I W O L V I N G  HEAVY.DROPPED 

OR FALL! NG OBJECTS, OR WHEELS RUNNING OVER SOMEONE'S ,TOES. 

o SOME OTHB HAZARDS OF FOOT PROTECTION iNCLUOE P U K T U R E S  

OF THE SOLE, CHEMICALS ELECTRICIW, SPARK GENtWTION MOLTEN- 

METAL SPLASH A N D  HEAT. 

a CRUSHING HAZARDS ARE T H E  MOST FREQUENTLY ENCOUMERED FOOT 

DA NG ERS. 

I) SAFETY SHOES A N D  FOOT PROTECTION IS RECOMMENDED FOR WORK! NG 

AT HOMZ IN THE GARAGE MOWING L A W S  AND WHEN USING POWER 

TOOLS. 



Application 

Data Sheet 
09-00-08 Comfo'" 500 

Ear ~JuSfs -f 

Damping Pad 

/ 

Vinyl foam-tilled '%$ - 
ear seal W 

Description 
Comfo 500 Ear Muffs provide cir- Comfo 500 Ear Muffs are moderate- 
cumaural protection in a broad range attenuation circumaural protectors. 
of industrial uses where 15- to 20-dB The lightweight muffs have one-piece, 
attenuation at the most sensitive fre- high-impact-resistant plastic earcups 
quencies is tha maximum requirement. with soft vinyl foam-filled ear seals that 

cushion the cups against the head. 
The all-plastic headband can rotate 
360 aegreos zbou: the earcups; unit 
can be worn with the suspension over 
the head, in back of the head, or under 
the chin. Can also be worn alone or 
with protective hats, welding shields, 
and faceshields. Has no metal parts- 
a consideration in some electrical 
environments. 

Can be worn w~t,'r r-1 - A 

salety h e a d w e a r . .  . arz- *..fiJ 
5 . 1  

Data Shest 
09-00-08 



SAFE STORAGE AND HANDLING 

FLAMMABLE ANI! COMBUSTIBLE L I Q U  IDS/GAS 



S A F E  STORAGE AND HANDLING OF 
FLAMMABLE AND COMBUSTIBLE L I Q U I D S  

TODAY'S D I S C U S S I O N  WILL BE ON HAZARDS AND SAFE CONTROL OF 
FLAPINABLE AND COMBUSTIBLE L I Q U I D S ,  

, . 1, F L A S H  P O I N T  - T H E  F L A S H  P O I N T  OF THE L I Q U I D  S H A L L  MEAN T H E  
TEMPERATURE A T  WHICH I T  G I V E S  OFF VAPOR S U F F I C I E N T  TO FORM 
AN I G M I T A B L E  M I X T U R E  W I T H  THE A I R  NEAR THE SURFACE OF THE 
L I Q U I D ,  

2 ,  L I Q U I D  - L I Q U I D  MEAP.IS ANY M A T E R I A L  THAT HAS A F L U I D I T Y  
GREATER THAN 300 PENETRATION ASPHALT WHEN TESTED, A LIQUID 
CAN B E  POURED, 

3, . C O M B U S T I B L E  L I Q U I D  - MEANS ANY L I Q U I D  HAVING A F L A S H  P O I N T  
A T  OR ABOVE 1 4 0 ° F ,  

4, FLAMMABLE L I Q U I D S  - MEANS ANY L I Q U I D  HAVING A F L A S H  P O I N T  
BELOW 1 4 0 ° F  AND H A V I N G  A VAPOR PRESSURE OF 40 POUNDS PER 
SQUARE I N C H  OR L E S S ,  , 

1 A L L  FLAMPIABLE L I Q U I D S  EVkPORATE Q U I C K L Y  AND ARE CO!4TINUALLY GI ' l l  PIG 
OFF VAPORS, T H E  VAPORS CANNOT S E  SEEN BY THE NAKED E Y E ,  E O S T  
VAPORS ARE H E A V I E R  TKAN A I R  AND F A L L  TOWARDS THE FLOQR,  VAPORS 
WILL FLOW DOWN S T A I R  WELLS, ELEVATOR SHAFTS, AND TO A I  R DUCTS,  
VAPORS T R A V E L  FROM T H E I R  SOURCE AND CREATE A CONSTANT F I R E  HAZARD, 



MAZARDS 
I T  I S  THE VAPORS OF FLAMi.iABLE L I Q U I D S  WHICH I G N I T E  Q U I C K L Y  AND 
NOT THE L I Q U I D S  THEMSELF, L I Q U I D S  STORED I N  A WARM ATMOSPHERE 

~ OR CLOSE TO HEAT G I V E  OFF VAPORS AT AN ACCELERATED RATE, 

I F  THE VAPOR ABOVE THE L I Q U I D  I S  I E N I T E D ,  THE TEMPERATURE OF THE 
L I Q U I D  I S  RAISED,  VAPORS ARE RELEASED WITH GREATER SPEED AND 
I N  GREATER VOLUME, T H I S  CAUSES THE F I R E  TO BURN HOT W I T H  I N T E N S E  
HEAT BECAUSE THE VAPORS FEED THE FLAME, 

THE EXPLOSIVE RANGE I S  EETWEEN THE LOWEST P O I N T  h1HERE THERE I S  
NOT ENOUGH CONCENTRATION OF VAPORS I N  THE A I R  TO PERMIT  PROPAGA- 
T I O N  OF FLAME WHEN CONTACTED N T H  A SOURCE OF I G N I T I O N ,  AND THE 
HIGHEST POINT ABOVE WHERE THE CONCENTRATION OF VAPORS I S  TOO 
H I G H  TO PERMIT 'THE PROPAGATlON OF F U M E ,  THE UPPER AND LOWER 
BOUNDARY-LINE NIXTURES ARE TERMED THE " EXPLOSIVE L I M I T S ,  " I N  
MEASURING FOR A l l  EXPLOSIVE ATROSPHERE, AN EXPLOSION METER I S  USED 1 

CES OF IGNITION 
A S I N G L E  SPARK W I L L  CAUSE FLArlMABLE L I Q U I D  VAPORS TO I G N I T E  AND 
CAUSE A F I R E  TO SPRE-AD,' I T  I S  ALPIOST I M P O S S I B L E  TO E L I M I N A T E  
THE OCCURRENCE OF SPARKS, SPARKS MAY BE CAUSED BY A N A I L  I N  YOU2 
SHOE WHEN SCRAPED ON A CiPiENT FLOOR, OR B Y  A F A L L I N G  TOOL ONTO 
THE FLOOR, THESE ARE F R I C T I O N  SPARKS, 

S T A T I C  E L E C T R I C I T Y  NAY PRODUCE SPARKS 0d FLASHES WHICH CAN I G N I T E  
FLAMMABLE VAPORS, S T A T I C  CHARGES ARE PRODUCED BY THE FLOW OF 
FLAtYMABLE L I Q U I D S  THROUGH PIPES,  HOSES, AND FLOWING FROM 55 GAL,  
DRUMS, STAT1 C E L E C T R I C I T Y  I S  PREVENTED B Y  GROUNDING AND BOND1 NG, 



ANOTHER SOURCE OF I G N I T I O N  I S  SPONTAMEOUS COMBUSTION, CAUSED BY 
CARELESSNESS, IMPROPER STORAGE OF O I L Y  RAGS;' SOLVENT SOAKED 
RAGS, AND O I L Y  WORK CLOTHES I N  LOCKERS,' I G N i T I O E I  I S  CAUSED BY 
A C H E M I C A L  REACTION RATKER THAN BY A SPARK OF FLAME, SPONTANEOUS 
COMBUSTION I S  A SLOW O X I D A T I O N  WHICH GENERATES HEAT,  

T H E  NOST HAZARDOUS ELEMENTS THAT CAUSE FI RE, DESTRUCTION, I N J U R Y  
AND SOMETIMES DEATH ARE FLAMMABLE L I Q U I D  VAPORS, 

CONCFPT 

1 , GOOD HOUSEKEEP I NG 

2 ,  PROPER GROUGDS ON FLAMMABLE L I Q U I D S  

3, GOOD V E N T 1  L A T  I ON AND EXHAUST 

4, PROPER STORAGE OF L I Q U I D S  

5, KNOW YOUR F I R E  E X T I N G U I S H E R  LOCATIONS 



FIRE EXTINGUISHERS 

US E/TY PES 



F I R E  EXTINGUISHERS - YOUR F I R S T  L I N E  OF DEFENSE 

PROPER USE OF THE R IGHT EXTINGUISHER AT THE R IGHT T I M E  OFTEN I S  THE DIFFERENCE 

BETWEEN INCONVENIENCE AND TRAGEDY. TO USE PORTABLE EXTINGUISHERS MOST 

EFFECTIVELY,  THE NATIONAL F I R E  PROTECTION ASSOCIATION RECOMMENDS THE FOLLOWING 

PROCEDURES : 

8 PLACE EXTINGUISHERS I N  LOCATIONS THAT ARE READILY  ACCESSIBLE,  NOT 

OBSTRUCTED AND NEAR E X I T S .  

o CHOOSE EXTINGUISHERS THAT WILL PUT OUT F I R E S  I N  ONE OF THE FOUR 

HAZARD GROUPS. 
- 

e , FOUR COMMON HAZARD GROUPS 

1. CLASS " A"  HAZARD - F I R E S  I N  ORDINARY MATERIALS  SUCH AS WOOD, 

CLOTH, PAPER, RUBBER AND PLAST ICS .  

CLASS "0" F I R E S  - F I R E S  I N  L I Q U I D S  AND GASES SUCH AS  O I L S ,  

GASOLINE, GREASES, LACQUERS , O I L  SASE P A I N T S  PROPANE, 

ACETYLENE AND NATURAL GAS. 

3. CLASS "C" F I R E S  - F I R E S  THAT INVOLVE ELECTRICAL  EQUIPMENT I N  

OPERATION. 

4. CLASS "D" F I R E S  - F I R E S  I N  METALS SUCH AS MAGNESIUM, T ITANIUM,  

SODIVM, AND POTASSIUM. (VERY RARE F I R E . )  



CLASSES OF HAZARDS - L I G H T ,  ORDINARY AND EXTRA 

1. L I G H T  HAZARD - I N  AREAS WHERS SMALL F I R E S  CAN BE EXPECTED, 

OFFICES,  SCHOOL ROOMS, CHURCHES, HALLS AND KITCHENS. 

2. ORDINARY HAZARD - MERCANTILE STORAGE, DISPLAYS,  SHOWROOMS, 

PARK1 NG GARAGES, L I G H T  MANUFACTURING PLANTS kHD WAREHOUSES. 

3. EXTRA HAZARD - SEVERE F I R E S  I N  AUTO PAINT  SHOPS, WOODWORKING 

AND LUMBER YARDS, PLANTS HANDLING FLAMKABLE L I Q U I D S ,  P A I N T I N G  

AND D I P P I N G  OPERATIONS. 

' e  F I R E  EXTINGUISHERS ARE TYPED ACCORDING TO THE SAME C L U S T F I C A T I O N  SYSTEMS 

AS THE F I R E S  THEMSELVES. 

EXTTNGUISHERS 

CLASS A - WATER TYPES. 

CLASS B - CARBON D I O X I D E ,  DRY CHEMICAL, FOAM AND MULTIPU2POSE DRY 

CHEM I CAL . 
CLASS C - CARBON D I O X I D E ,  DRY CHEMICAL AND MULTIPURPOSE DRY Ci iEMICAL.  

CLASS D - DRY POWDER COOLS AND SMOTHERS HOT F I R E S .  

8 INSPECTION - MAINTENANCE AND tiYDROSTATIC TESTS 

1. A L L  EXTINGUISHERS MUST BE INSPECTED MONTHLY. 

2. MAINTENANCE INSPECTION AT LEAST OM AN ANNUAL BASIS .  

3. HYDROSTATIC TEST MUST BE MADE EVERY 5 YEARS. 



ELECTRI CAL SAFETY 



ELECTRICAL SAFETY 

High-voltage e l e c t r i c a l  systems do not  c r e z t e  a g r e a t  t h r e a t ,  mainly,  

because they a re  c l e a r l y  marked and i t  is obvious t o  keep away and  keep 

c l e a r  of them. 

Low-vol tage  syst2ms a r e  seldom marked, and t h e r e  i s  evidence t h a t  low- 

voltage shock can k i l l .  

Examine your own work place f o r  p o t e n t i a l  shock hazards .  I f  you observe  

any hazards, r epor t  them t o  your Supervisor  immediately. 

As you check your work p lace ,  look f o r  t h e  fo l lowing i  

I s  t h e r e  any water s t and ing  t h a t  c o u l d  a c t  a s  a conductor of 

e l e c t r i c a l  current?  

a Are the extens ion cords you use made of rubber and i n  good 

condi t ion?  

m Are the  non-current metal p a r t s  of p o r t a b l e  e l e c t r i c a l  power 

t o o l s  properly grounded? 

r Are t h e  i n t e r i o r s  o r  e l e c t r i c a l  switch boxes marked and v i s i b l e ?  

Are s w i t c h  boxes locked where necessary  t o  prevent  unauthorized 

access?  

a Are t h e r e  any low-voltage l i n e s  t h a t  have been cut o f f ,  changed, 

o r  rearranged t h a t  might s t i l l  be a1 ive?  

s Report any of these  cond i t ions  t o  your Superv i so r  o r  t h e  S a f e t y  

Off ice .  



ELECTRICAL SAFETY (CONTINUED)  

e Remember when e l e c t r i c a l  r e p a i r s  a r e  necessary i n  your w o r k  

p lace ,  have r e p a i r s  done by t h e  S i t e  e l e c t r i c i a n s .  

Wherever t h e r e  a r e  e l e c t r i c a l  o u t l e t s ,  p lugs ,  wiring,  connections and 

extens ion c o r d s ,  t h e r e  i s  danger of e l e c t r i c a l  shock or i n j u r y .  

Don't  use worn wires o r  extens ion cords ,  frayed o r  damaged wires 

a r e  e l e c t r i c a l  hazards.  

a Replace connections i rmedia te ly  when t h e r e  i s  any s ign  of 

th inn ing  i n s u l a t i o n .  

u Use connections t h a t  a r e  incased i n  heavy rubber, and m a k  sur2  

t h a t  t h e  wi re  i s  dry before  plugging i n t o  a c i r c u i t .  ' 

a Ground a l l  appara tus ,  using a 3-prong plug. 

e Don't handle any e l e c t r i c a l  connections o r  wires with damp hands 

o r  'when stand'ing i n  o r  near  water .  

e Don't cont inue  t o  run a motor a f t e r  l i q u i d  has been s p i I l 2 d  on 

i t .  Turn it o f f  and al low i t  t o  dry thoroughly i n s i d e  and out  

before  a t tempt ing t o  use i t  again .  



METHANE 



METHANE 

GENERAL I N F O R M A T I O N  

0 SYNONYMS: I'IARSH GAS, METHYL H Y D R I D E  

r D E S C R I P T I O N :  COLORLESS, ODORLESS, TASTELESS GAS 

HAZARD ANALYS I S  

8 ACUTE L O C A L :  NONE - NO HARM UNDER ANY CONDITTONS 

e I N H A L A T I O N  : S L I G H T  - CAUSES R E A D I L Y  R E V E R S I B L E  CHANGES 
N H I C H  D I S A P P E A R  AFTER END OF EXPOSURE 

- 4 F I R E  HAZARD:  DANGEROUS, WHEN EXPOSED TO H E A T  OR FLAME 

N SPONTANEOUS H E A T I N G  

r E X P L O S I O N  HAZARD:  DANGEROUS, WHEN EXPOSED T O  HEAT OR 
FLAME 

a D I SASTER HAZARD : DANGEROUS 

COUNTERMEASURES 

a V E N T 1  L A T I O N  CONTROL: Ill LOCAL EXHAUST V E M T I  L A T I O N ,  A I R -  
BORN CONTAMINANTS ARE REMOVED OR CAPTURED FROM T H E  
ENVIRONMENT A T  OR AS CLOSE AS P O S S I B L E  TO T H E  SOURCE 

TO F I G H T  F I R E :  STOP FLOW OF GAS, CARBON D I O X I D E  OR DRY 
C H E M I C A L  

~b STORAGE AND H A N D L I N G :  OBEY A L L  POSTED AREA S I G l l S j  GOOD 
HOUSEKEEP ING MUST BE ENFORCED, REPORT' ANY D ISCREPANC IES 


