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A A 

The Heat Cycle Research Program, which is being conducted for the 
% bepartment of Energy, has as its objective the development of the 

technology for effecting improved uti1 ization of moderate temperature 
geothermal Testing at the Heat Cycl e Research Faci 1 i ty 1 ocated 
at the DOE Geothermal Test Facility East Mesa, California is presently 
being conducted to meet this objective. Current testing involves 
supercritical vaporization and counterflow in-tube condensing in an 
organic Rankine cycle. This report presents a description of the test 
facility and results from a part of the program in which the condenser was 
oriented in a vertical attitude. 

resources. 

I 

Results of the experiments for the supercri tical heaters and the 
countercurrent, vertical, in-tube condenser are given for both pure and 
mixed-hydrocarbon working fluids. The heater and condenser behavior 
predicted by the Heat Transfer Research, Inc. computer codes used for 
correlation o f  the data wa in excel lent agreement with experimental 
results. A special series of tests, cond ed with propane and up to 
approximately 40% i s 0  tane concentration indicated that a close 
approach to "integral" as occurring in the vertically- 
oriented condenser. Preliminary results of tests in which the turbine 
expansion "passed through the- two-phase region" did not indicate 
efficiency gradation assignable to th metastable expansion 
processes. ' comparison of turbine effic cy for pure and mixed- 
hydrocarbon working fluids was made, but was based on i mplete data and 
was inconclusive; additional data will be obtained durin he next testing 
period. The single test condition obtained for a mixture vaporized at 
supercritical pressures (to assure that no moisture was present at the 
heater outlet) resulted in the same turbine efficiency as for the pure 
fluid. 
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I .  SUMMARY 

1. Background 

The ove ra l l  ob jec t i ve  o f  the Heat Cycle Research Program, which 

i s  being conducted f o r  the Department o f  Energy (DOE), i s  t o  

develop technology which ' w i l l  r e s u l t  i n  more e f f e c t i v e  

K u t i  1 i z a t i o n  o f  moderate temperatu geothermal resources; a 

major emphasis o f  the  program has been d i rec ted  toward b inary 

cyc le  technology. Several concepts have been invest igated 

a n a l y t i c a l l y  i n  e a r l i e r  program e f f o r t s  which have shown the 

po ten t i a l  f o r  e f f e c t i n g  s i g n i f i c a n t  performance gains f o r  b inary  
p lants .  Use o f  non-adjacent hydrocarbon mixtures f o r  working 

f l u i d s ,  which are vaporized a t  s u p e r c r i t i c a l  pressures, and a 

counterf low in-tube condenser t o  provide a c lose approach t o  
i n t e g r a l  condensation, are two such concepts. ( I n teg ra l  

condensation r e f e r s  t o  the maintaining o f  thermal equ i l ib r ium 

between phases dur ing condensation, and minimizes condensing 

pressure f o r  a en bubble-point temperature. ) Addi t ional  

performance gains ere predic ted through use o f  t u rb ine  exhaust 

recuperation, and through mod i f i ca t ion  o f  t u rb ine  i n l e t  s ta te  

po in ts  t o  achieve supersaturated-vapor t u r b i  ne-expansi on 

processes. These advances, i n  t o t a l ,  were pro jected t o  increase 
present l eve l s  o f  net p l a n t  geo f lu id  ef fect iveness (Wh/lbm 

geof lu id )  by much as 28% ' using 36OoF hydrothermal 

resources, and t o  double the use o f  moderate-temperature 

1 energy. Experimen f o r  conf i rming the  assumptions 

the performance p r o j  ions, and f o r  developing the 
s technology needed t o  achieve counterf low i n t e g r a l  condensation, 

are requi red t o  chnology development f o r  
u t i l i z a t i o n  o f  these a 

- 
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2. Experiments Conducted. 

To accomplish the  o b j e c t i v e  o f  developing technology f o r  

advanced b ina ry  geothermal p lants ,  a number o f  supercr i  ti c a l  

cyc le  experiments were conducted us ing working f l u i d s  cons is t i ng  

o f  both pure and mixed hydrocarbons o f  t he  propane-isopentane 

and isobutane-hexane f a m i l i e s  (nominal ly  0, 5, 10% isopentane o r  

hexane, by mass). Vapor izat ion o f  t he  working f l u i d s  a t  

s u p e r c r i t i c a l  pressures was invest igated,  as was condensing of 

t he  pure and mixed-hydrocarbon vapors i n  a counter f low in- tube 
condenser. The i n i t i a l  o r i e n t a t i o n  o f  t he  condenser was 

v e r t i c a l :  t h e  r e s u l t s  presented i n  t h i s  r e p o r t  p e r t a i n  t o  t h a t  

condenser a t t i t u d e .  A se r ies  o f  t e s t s  was run  w i t h  spec ia l  

propane-isopentane mixtures w i t h  isopentane weight f a c t i o n s  of 
up t o  40% t o  i n v e s t i g a t e  the  departure from i n t e g r a l  condensing 

e x h i b i t e d  by t h e  condenser. E f f e c t s  o f  mix tures on t u r b i n e  

e f f i c i ency  was invest igated,  and the  e f f e c t  o f  a l l ow ing  the  

t u r b i n e  expansion processes t o  cross the  s a t u r a t i o n  l i n e  and 

pass through the  two-phase region'' was s tud ied  du r ing  several  

t e s t s  us ing  isobutane-hexane working f l u i d s .  

I 1  

The experiments were conducted i n  the  Heat Cycle Research 

F a c i l i t y  (about 40 kW t u r b i n e  power) fo rmer ly  loca ted  a t  the  

Ra f t  R iver  t e s t  s i t e ,  b u t  now s k i d  mounted and re loca ted  a t  the  

DOE Geothermal Test F a c i l i t y  (GTF) i n  the  Imper ia l  Va l ley  of 

Southern Ca l i f o rn ia .  The working f l u i d  was heated and vapor ized * 

on the  s h e l l  s i de  o f  a p a i r  o f  counter f low heat exchangers 
having e x t e r n a l l y  f inned tub ing  and connected together  i n  

ser ies.  Heat was supp l ied  by g e o f l u i d  from GTF Well 6-2 a t  

p l a n t - i n l e t  temperatures between 312 and 322OF. Condensing of 

the  working f l u i d  vapor was accomplished i n s i d e  o f  

i n t e r n a l l y - f i n n e d  tub ing  i n  a counterf low, v e r t i c a l  l y -o r ien ted  

she1 l-and-tube condenser suppl ied w i t h  coo l i ng  water from the  

GTF wet coo l i ng  tower. 

2 



. 

3. Resul ts 

- E a r l y  i n  t h e  program work ing- f lu id  thermodynamic 

- p r o p e r t i e s  t o  be used i n  ana lys is  o f  data were determined by 

both an INEL computer prosram, TCIERPP, which uses S t a r l i n g ' s  

modi f ied Benedict-Webb-Rubin Equation o f  s ta te,  and by a 

computer program named "EXCST,'' developed b y  J. Ely a t  the  

Nat ional  Bureau o f  Standards (NBS), which i s  based on an 

"Extended corresponding States" theory. The NBS prosram 

r e s u l t e d  i n  more cons is ten t  energy balances, and so was used 

throughout t h e  remainder o f  t h e  experiments. Overa l l  , these 

p r o p e r t i e s  appeared s a t i s f a c t o r y ;  no major d e f i c i e n c i e s  were 

detected f o r  t h  i x  nominal working f l u i d s .  

f 

Heaters - C o r r e l a t i o n  o f  t h e  heater-vapor izer data was 

accompl ished using t h e  Heat Transfer  Research, Inc. (HTRI) 
S Mod. 5.4, t h e  shell-and-tube code w i t h  no 

escr ibed'  i n  t h e  body o f  t h e  repor t ,  

s i s )  excel  l e n t  agreement between 

r a t u r e s  was obtained ( w i t h i n  a few 

mal res is tance on t h e  

t exchanger us ing t h e  

The t rends and magnitudes 

pected i n  t h i s  service, 

T e over abo 00-day per iod  w i t h  a t o t a l  

The HTRI code pred ic ted  

E g h t l y  conservat ive (about 

s time. 

ea) f o r  t h e  c 
t h e  experipents. 

Condenser - C o r r q l a t i o n  o f  t h e  condenser data was accomplished 

us ing t h e  HTRI condenser computer code CST-1 Mod. 2.0. As w i t h  

t h e  heater resu l ts ,  e x c e l l e n t  agreement between c a l c u l a t e d  and 

3 
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measured temperatures was achieved; general ly,  agreement was 

w i t h i n  one o r  two degrees F. The temperature data were analyzed 
by determining the  ca lcu lated condensing (bubble-point) 

temperature (assuming zero subcool i ng )  minus the measured out1 e t  

temperature as a func t ion  o f  time. These r e s u l t s  ind ica ted  t h a t  

the  HTRI code produces s l i g h t l y  conservative designs. On the 

average, the ca l  cu l  ated condensing temperature was about 0.5OF 

higher than the actual  condensing temperature, assuming zero 

subcooling. With the exception o f  one p o i n t  the p l o t t e d  

temperature d i f fe rence ranged f r o m  -0.6 t o  + 1.7OF. 

The HTRI code i n  combination w i th  the NBS proper t ies  was a lso 

found t o  r e s u l t  i n  s l i g h t l y  conservative designs r e l a t i v e  t o  
condenser pressure. The ca lcu lated condensing temperature was, 
on the average, 1.5OF higher than the condensing temperature 

corresponding t o  the actual  condensing pressure ( the  standard 

dev ia t ion  o f  the p l o t t e d  po in ts  from t h i s  average was l . l °F) .  

Three other r e s u l t s  were obtained r e l a t i v e  t o  condenser 

performance. F i r s t ,  no e f f e c t s  o f  f o u l i n g  were detected f o r  the 

condenser. Second, no s i g n i f i c a n t  departure f r o m  in teg ra l  

condensing (phases i n  thermal equ i l ib r ium)  was detected f o r  the 

v e r t i c a l  condenser t e s t s  reported here. Third,  despi te l ower  
condensing heat- t ransfer c o e f f i c i e n t s  observed f o r  the mixtures 

than f o r  pure f l u i d s  (30% lower f o r  0.9 propane/O.l isopentane 

than f o r  pure propane), the condensing temperatures f o r  the 

mixtures approached the  cooling-water i n l e t  temperature more 
c lose ly  than f o r  the  pure f l u i d s .  The reason f o r  t h i s  behavior 

i s  discussed i n  Section V I ;  the r e s u l t  ind ica tes  t h a t  under many 

condi t ions the mixtures may no t  a c t u a l l y  be "more d i f f i c u l t "  t o  

condense than pure f l u i d s ,  as prev ious ly  feared. 

i 
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Turbine - ~ To date, because o f  some mechanical problems w i t h  the 

tu rb ine  assembly, inc lud ing  a lube-o i l  pump f a i l u r e ,  on ly  a 

f r a c t i o n  o f  the  or ig ina l ly -p lanned tu rb ine  t e s t s  has been 

completed. The remaining tu rb ine  t e s t s  w i  11 be conducted 

fo l l ow ing  the condenser-att i  tude change, and w i  11 be repor ted a t  

a l a t e r  date. Accordingly, tu rb ine  r e s u l t s  repor ted here should 

be considered as somewhat pre l iminary.  The tu rb ine  t e s t s  were 
conducted w i t h  two ob jec t ives  i n  mind t o  support previous 
analyses o f  advanced p l a n t  performance. The. f i r s t  ob jec t ive  was 

t o  inves t iga te  the e f f e c t  o f  expanding mixed-hydrocarbon vapor 

(as opposed t o  single-component vapor) through the  tu rb ine  on 

i sen t rop i c  e f f i c i ency .  The second was t o  determine the  e f f e c t  

o f  u t i  1 i z i n g  supersaturated-vapor expansion processes (expanding 

through the two-phase reg ion)  on tu rb ine  e f f i c i ency .  To date, 

some p o s i t i v e  r e s u l t s  have been indicated; degradation o f  

t u rb ine  isen t rop ic  e f f i c i e n c y  has no t  been observed due t o  

se lec t i on  o f  tu rb ine  i n l e t  s ta tes  which r e s u l t  i n  supersaturated 

expansions. The e f f e c t  o f  mixtures on tu rb ine  e f f i c i e n c y  was 

less  conclusive. The s ing le  t e s t  cond i t ion  (an average o f  three 

t e s t  po in ts )  obtained f o r  a 95% isobutane-5% hexane mixture 

vaporized a t  a s u p e r c r i t i c a l  pressure i n  order t o  assure the  

absence o f  moisture i n  the  vapor leav ing the vapor izer,  showed 

the  same tu rb ine  e f f i c i ency  as d i d  pure isobutane. However, 
several b o i l i n g  t e s t s  conducted w i t h  a 90% isobutane-10% hexane 

mixture resu l ted  i n  tu rb ine  e f f i c i e n c i e s  s l i g h t l y  lower than f o r  

- isobutane (about 2% lower ) ,  which may, o r  may not, be 

r e  enter ing the turb ine.  

E 

The r e s u l t s  and conclusions can be summarized as fo l lows:  

5 



1. Good agreement between predicted and observed temperature 

d i s t r i b u t i o n s  f o r  both heaters and condenser was obtained 

using the state-of-the-techno1 ogy HTRI heat-exchanger 

design computer codes. 

2. Use o f  the HTRI heater and condenser codes w i t h  NBS 
proper t ies can be used f o r  design o f  s u p e r c r i t i c a l  

vapor izat ion systems and condensers f o r  pure and 

mixed-hydrocarbon b inary geothermal plants;  the designs 

w i l l  tend t o  be s l i g h t l y  conservative. 

o The heater designs w i l l  be, on the average, about 20% 
la rge r  than requi red i f  su i tab le  f o u l i n g  resistances 

are i n c l  uded. 

o The condenser w i l l  d e l i v e r  an o u t l e t  temperature on 

the average about 0.5OF lower than the design 

condensing temperature. 

o The condenser pressure w i l l  be equal t o  the bubble 

p o i n t  pressure f o r  a temperature, which i s  on the 

average, about 1.5OF lower than the design 

condensing temperature. 

3.  Departure from i n t e g r a l  condensation was n o t  detected f o r  

the v e r t i c a l  condenser o r i en ta t i on .  

4. Prel iminary tu rb ine  r e s u l t s  suggest t h a t  the tu rb ine  

e f f i c i e n c y  i s  n o t  a f fec ted  by supersaturated expansion 

processes, nor by use o f  mixed hydrocarbon working f l u i d s .  

This  l a t t e r  r e s u l t  was n o t  t o t a l l y  conclusive, and w i l l  be 

reviewed a f t e r  more tu rb ine  data have been obtained dur ing 

the next phase o f  t es t i ng .  

i 
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Overal l ,  the r e s u l t s  presented have been very favorable.  The 
conclusion was reached t h a t  these r e s u l t s  support previous 

project ions o f  potent ia l  performance gains approaching 28% f o r  
advanced binary plants.  

7 



11. INTRODUCTION 

1. General 
* 

The superc r i t i ca l  Rankine cyc le  experiments, discussed i n  t h i s  

repor t ,  cons t i t u te  the f i r s t  phase o f  an advanced b inary 

geothermal cyc le  experimental program i n  which the  counterf low 

in-tube condenser being invest igated was or ien ted  i n  a v e r t i c a l  

a t t i t u d e .  These experiments are p a r t  o f  the Heat Cycle Research 

Program which i s  being conducted f o r  the Department o f  energy 

(DOE) t o  develop technology requi red t o  more f u l l y  u t i l i z e  the 

moderate temperature geothermal resources f o r  the  product ion 

e l e c t r i c a l  energy. I n  t h i s  regard, a major concern o f  the 

program i s  d i rec ted  toward advancing b inary cyc le  technology f o r  

app l i ca t i on  w i t h  resources i n  the 350 t o  4OO0F temperature 

range. 

The t o t a l  Heat Cycle Research Program i s  summarized i n  some 

d e t a i l  i n  Reference 1. E a r l i e r  r e s u l t s  o f  the s u p e r c r i t i c a l  

cyc le  experiments were presented a t  the Th i rd  and Fourth DOE 

Geothermal Technology D iv i s ion  Program Reviews o f  1984 and 1985, 

and are included i n  References 2-4. 

The work was supported by the U.S. Department o f  Energy, 

Geothermal Technology D iv is ion ,  under Contract No. 

DE-AC07-76ID01570. Mr .  R. LaSala i s  the DOE program manager. 

2. Previous Analyses o f  Advanced Plants  

Several advanced p l a n t  concepts have been invest igated 

a n a l y t i c a l l y ,  i n  e a r l i e r  Heat Cycle Research Program e f f o r t s ,  

f o r  increasing the ne t  p l a n t  geo f lu id  ef fect iveness (Wh/lbm 

geof lu id )  o f  b inary  cycles u t i l i z i n g  a 36OoF l i q u i d  dominated 
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hydrothermal resource. These analyses have ind ica ted  t h a t  
advanced b inary  p lan ts  could achieve performance improvements o f  

up t o  20% and cos t  o f  e l e c t r i c i t y  improvements o f  as much as 137, 
r e l a t i v e  t o  present state-of-the-technology p lan ts  such as the  
Heber 45MW b inary  p l a n t  o r  the  R a f t  River 5MW dual b o i l i n g  

plant, p rov id ing  the  analys is  methods and assumptions are 

va l id .  P lan t  modif icat ions f o r  these improvements would cons is t  

of, f o r  example, use o f  non-adjacent hydrocarbon mixtures fo r  

-working f l u ids ,  a coun f low condenser p rov id ing  " in tegra l "  

condensation, and a t u  ne-exhaust recuperater. (Figure 9 i n  

Section V I  shows the range of temperatures traversed dur ing 

condensation o f  a t y p i c a l  mixture a t  constant pressure: t h i s  

behavior r e s u l t s  i n  the  advantage projected f o r  counterf low 

" in tegra l "  condensation. ) Further performance and cost-of-power 
improvements of up t o  8 and 5.5% respectively, were pro jected 

t i l i z a t i o n  o f  modif ied tu rb ine  i n l e t  s ta te  po in ts  which 

would r e s u l t  metastable supersaturated-vapor turbine- 

pansion processes. An independent market-penetration 
analysis, conducted by Technecon Ana ly t i ca l  Research, Inc. 

(Reference 5), i nd ica tes  t h a t  these improvements are 

s ign i f i can t ,  and could r e s u l t  i n  an increased u t i l i z a t i o n  o f  

geothermal resources i n  the  350 t o  400OF r e of over 100% by 

the  year 2000 if the requi red technologies can be developed. As 

e, o r  even larger, gains might be expected f o r  

r- t em per a t u r e  res ou r 

f 3. Experimental Approach 

The approach taken i n  the  present experimental program i s  t o  

develop and/or i d a t e  the  technology assumed i n  the  p l a n t  

improvement analyses p ous ly  conducted, u t i l i z i n g  the  

components assembled for t h i s  purpose i n  the Heat Cycle Research 

Faci 1 i t y  (HCRF). The HCRF i s  p resent ly  located a t  t he  

9 
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Department o f  Energy's geothermal t e s t  s i t e  i n  the Imper ia l  

Valley, C a l i f o r n i a  which provided geo f lu id  a t  from 312 t o  

322OF a t  the  i n l e t  o f  t he  HCRF. More s p e c i f i c  ob jec t ives  o f  
t he  t e s t i n g  described i n  t h i s  repo r t  were t o  inves t iga te  the 

vapor izat ion o f  pure and mixed hydrocarbons a t  s u p e r c r i t i c a l  

pressures and condensation o f  the vapors i n  a counterflow 

in-tube condenser (or iented i n  a v e r t i c a l  a t t i t u d e  f o r  these 

i n i t i a l  tests) .  The e f f o r t  included both the  comparison of the 

experimental vapor izat ion and condensation processes w i th  

p red ic t ions  made using state-of-the-technology heat-exchanger 
design computer codes, and the  observation o f  the  c a p a b i l i t y  o f  

t he  National Bureau o f  Standards (NBS) Code EXCST (developed 

using DOE funding) f o r  p red ic t i ng  working f l u i d  thermodynamic 

and t ranspor t  propert ies. Add i t iona l l y ,  e f f e c t s  o f  hydrocarbon 

mixtures on tu rb ine  e f f i c i e n c y  were studied f o r  both normal 

(superheated) and supersaturated tu rb ine  expansion processes, 

The technology requi red t o  achieve the  performance and 

resource-uti l i z a t i o n  advantages predicted f o r  the  advanced 
b inary  p lan ts  can be judged t o  have been developed adequately i f  
our experiments show that: 

1 State-point thermodynamic proper t ies  o f  t he  mixed 

f l u i d s  can be predicted s a t i s f a c t o r i l y  w i t h  the  hydrocarbon 

NBS proper t ies  code. 

2. Supercri t i c a l  vapor izat ion processes and heat-exchanger 

performance can be predic ted using state-of-the-technology 
heat exchanger design codes, 

3. Counterflow i n t e g r a l  condensation can be achieved w i t h i n  

p r a c t i c a l  l i m i t s ,  and the  mixed hydrocarbon condensation 

behavior can be predicted by state-of-the-technology 

condenser design codes. 

10 
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4. Turbine efficiencies can be achieved for mixed-hydrocarbon 
vapor expansions which are comparable with those obtained 
for single-component vapor expansions. 

5. Turbine efficiency is not degraded significantly by 
utilization of supersaturated-vapor turbine-expansion 
processes. 

4. Scope of Present Report 

The present report (considered as an interim report) presents 
results of a first phase of supercritical binary cycle 
experiments conducted with mixed hydrocarbon working fluids of 
the propane-isopentane and i sobutane-hexane fami 1 ies with 
nominally 100, 95 and 90% by mass of the propane and isobutane 
components. (During later phases of the program the condenser 
orientation will be changed from vertical to near-horizontal 
(100) and inclined 0 )  attitudes). Turbine tests have 
been conducted for the isobutane-hexane family of fluids (to the 
extent permi tt e temperature * .  of th geofluid entering the 

ropane-i sopentane family of 
hase of experiments. 

Heater, condens and turbine tes Its are presented. A 
pecial series f propane-isopentane tests was run with 

to amplify the effects o f  

ure from integral con The major imp 
of their res tes in the c * 

ndenser att 

Appendices A, B, data sheets for the tests 
tions for the 
ndix D consists 

er Research, Inc. (HTRI) which 
presents references containing general descriptions of the 
methods used by HTRI in their development of the two 
heat-exchanger-design computer codes used in our analysis of the 
heat-exchanger data. 
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111. DESCRIPTION OF HEAT CYCLE RESEARCH FACILITY 

1. Overal l  Faci 1 i t y  

The Heat Cycle Research f a c i l i t y  (HCRF) i s  an experimental 

binary-cycle f a c i l i t y  used t o  invest igate d i f f e r e n t  concepts 

and/or components f o r  generating e l e c t r i c a l  power from a 

geothermal resource. I n  the b inary power cycle, the energy from 

the geothermal f l u i d  i s  t ransferred t o  a secondary working 

f l u i d ,  which i s  i n  t u r n  expanded through a tu rb ine  d r i v i n g  an 

e l e c t r i c a l  generator. The f a c i l i t y ,  which was formerly located 

a t  the Ra f t  River geothermal s i t e  i n  Idaho, i s  now located a t  

the DOE Geothermal Test F a c i l i t y  (GTF) a t  East Mesa i n  the 

Imperial  Val ley o f  Southern Ca l i f o rn ia .  A photograph o f  t h i s  

i n s t a l l a t i o n  i s  included as Figure 1. 

The HCRF i n  i t s  current  conf igurat ion i s  shown schematfcal ly i n  
Figure 2. I n  t h i s  conf igurat ion the f a c i l i t y  i s  operated as a 

s u p e r c r i t i c a l  cycle; t h a t  i s ,  the working f l u i d  vapor leav ing 

the heaters i s  a t  a temperature and pressure higher than i t s  
c r i t i c a l  point .  As ind icated i n  Figures 1 and 2, there are two 

s u p e r c r i t i c a l  heat exchangers, a preheater and a vapor 

generator. The energy from the geothermal f l u i d ,  which i s  

f l ow ing  on the tube s ide o f  the un i t s ,  i s  used t o  heat a 

hydrocarbon working f l u i d  f lowing on the s h e l l  side. (The 

geothermal f l u i d  was suppl ied from GTF Well 6-2, and entered the 

HCRF a t  a temperature between about 312 and 322OF.) The 

high-pressure working f l u i d  vapor leaving the s u p e r c r i t i c a l  

heaters can e i t h e r  be expanded through a tu rb ine  which d r i ves  an 

e l e c t r i c a l  generator (power loop operating mode) o r  be expanded 

through a turb ine bypass valve (thermal loop operat ing mode). 

The low-pressure vapor leav ing the tu rb ine  o r  bypass valve i s  

discharged t o  the condenser where i t  i s  desuperheated and 

* 
T 

t 
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Figure 1 Heat Cycle Research F a c i l i t y  
Located a t  the DOE Geothermal 
Test S i t e  
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condensed. The l i q u i d  condensate i s  then pumped back t o  the  
heaters, and the  cyc le  i s  repeated. I n  the  condenser, which i s  a 

counterf low in-tube condensing un i t ,  c u r r e n t l y  i n  a v e r t i c a l  

o r ien ta t ion ,  the  heat re jec ted  i n  condensing the  working f l u i d  

vapor i s  t rans fer red  t o  coo l ing  water on the  shel l -s ide o f  the  
un i t .  The coo l ing  water i s  supplied from the  GTF cooling-water 

system which includes a conventi 

Workinq F l u i d  Vaporization System 

The vapor izat ion o f  the  p r e  and mixed-hydrocarbon working 

f l u i d s  a t  s u p e r c r i t i c a l  pre sures was accomplished i n  a p a i r  of 

heat exchangers as ind ica ted  schematical ly i n  Figure 2 and 
sketched i n  Figure 3. The heaters are arranged i n  a h a i r p i n  

conf igura t ion  w i t h  the  preheater n the  bottom and vapor 

generator on top. The geothermal l u i d  and the  working f l u i d  

have countercurrent f low paths through the  heaters w i t h  the  

working f l u i d  f low on the  outside o f  the  tubes. The preheater 

tube length i s  28.21 f e e t  (tubesheet face-to-face) w i t h  an 

outside s h e l l  diameter o f  5.56 inches. It contains 27, 1/2-inch 

OD, 19 f i n s / i n c  ow-fin tubes made o f  admiral ty brass having 
an outside-to-in area r a t i o  o f  4.17. The vapor-generator 

contains 39 o f  the  same t f tube w i t h  a 29.21 foot  length 
sheet face-to-face) an outside s h e l l  diameter o f  6.63 

inches, Eoth u n i t s  were designed f o r  a temperature and pressure 
o f  350OF and 800 psi. 

1 wet cross-flow tower. 

Geof 1 u i d  e r i ng  and leav ing the  
i z a t i o n  system were using RTD sensors. I r o n  

constantan thermocouples t o  measure temperatures o f  

both f l u i d s  between heat exchangers, and temperatures o f  the  

working f l u i d  (shell side) a t  two intermediate locat ions i n  each 

heat exchanger as shown i n  Figure 3. Working-fluid f l o w  was 

and worki ng-f 1 u i  
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determined by measuring the l i q u i d  f low enter ing the preheater 

using a tu rb ine  f l ow  meter, and geo f lu id  f low was measured 

leav ing the preheater using an o r i f i ce -p la te  flow meter.  
Geofl u i d  pressures were measured enter ing the vapor generator 

and leav ing the preheater, and work ing- f lu id  pressure was 

v ing  the vapor generator using e lec t ron i c  pressure 

( E a r l i e r  t e s t s  had ind ica ted  work ing- f lu id  

pressure drops l ess  than 3 ps i  across the vapor izat ion system.) 

3. Condenser 

The condenser i n  i t s  present o r i en ta t i on  i s  a v e r t i c a l  u n i t  a lso 

t f l o w  paths. The condensation occurs on 

ch OD, i n t e r n a l l y  f inned tubes made o f  90/10 
cupra-nickel (Noranda forge f i n  No. 6, w i t h  ten  s t r a i g h t  long i -  

i n a l  f i n s  ins ide  each tube g i v i n g  an inside-to-outside area 

1.3) .  The vessel i s  18 inches i n  diameter and contains 

the tubes which have a length o f  18.54 f e e t  (tubesheet 
face-to-face). The design temperature f o r  the u n i t  i s  35OoF 

w i t h  a tubeside design pressure o f  350 p s i  and a she l l -s ide  

design pressure o f  175 ps i .  The cool ing water enters  the she l l -  

above the lower tub and leaves the vessel j u s t  

the upper tub working f l u i d  condensate 
the vessel (below the lower 

A sketch of the condenser 
i n  Figure 4. 

I 

1 

Working-f lu i  and cool ing-water t e  

en ter ing  and leav ing the  conden 

ine  intermediate loca t ions  
w i t h i n  the condenser as shown i n  Figure 4. Iron-constantan 

thermocouples were used f o r  these measurements, Worki ng-f 1 u i  d 

pressures were measured upstream and downstream o f  the  condenser 

. 
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. 
using e lec t ron i c  pressure t ransmi t ters ,  and cool i n g  water 

pressures were monitored w i t h  mechanical gauges. 'Working-fl u i d  

f l ow  through the  condenser was determined dur ing steady-flow 

condi t ions from the preheater i n l e t  f l ow  measurement. 

Cool i ng-water f 1 ow was measured using an o r  i f i ce-pl a te  f 1 ow 
meter 1 ocated near the condenser o u t l  e t .  

4. Turbine-Generator 

urbine-generator assembly was designed and bui  1 t by 
N i  chol s Engineering , and consi s t s  o f  an ax i  a1 -f 1 ow 

impulse tu rb ine  d r i v i n g  an induct ion motor/generator through a 

6.135:l speed-reduction gearbox; the work ing- f lu id  boost pump i s  

d r iven  from the generator d r i ve  shaf t .  The generator 's ra ted  

speed i s  3600 rpm, and the  ra ted  power o f  the assembly i s  about 

75ktI. For the  present nozzle area and tu rb ine  i n l e t  s ta te  

po ints ,  the  tu rb ine  power produced i s  on the  order o f  40 kW. 

Turbine i n l e t  and o u t l  e t  temperatures were measured using 

i ron-constantan In1 e t  and o u t l  e t  pressures were 
measured using e lec t ron i c  ' pressure t ransmi t ters .  Turbine f l o w  

under steady operat ing condi t ions was assumed t o  equal preheater 

f low. Generator e l e c t r i c  output power was measured 

rmocoupl es. 

e c t l y  w i t h  a co 
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I V .  EXPERIMENTAL APPROACH 

The emphasis dur ing the  cur ren t  phase o f  t e s t i n g  has been t o  

inves t iga te  the  performance o f  the  s u p e r c r i t i c a l  heaters and the  

counterflow, i n t e r n a l  ly-finned condenser, p a r t i c u l a r l y  when mixed- 

hydrocarbon working f l u i d s  are used. F i r s t ,  base1 ine  performance 

data was establ ished w i t h  a single-component working f l u i d .  Then 

mixtures were tested i n  which the primary component was the  f l u i d  

used i n '  the  basel ine t e s t s  w i t h  increas ing amounts o f  a secondary 

f l u i d .  Two fam i l i es  o f  nominal working f l u i d s  were tested: the  

isobutane/hexane fam i l y  and the  propane/isopentane family ( the  
primary cons t i tuent  given f i r s t ,  as a mass percent, each 

family). The order o f  t e s t i n g  f o r  each fam i l y  was s ing le  component 

(primary consti tuent), 95%/5X. and 90%/10%. For each f l u i d ,  i . e .  . 
95% isobutane/5% hexane, data were taken a t  f ou r  d i f f e r e n t  heater 

pressures, two o f  which were above the  c r i t i c a l  pressure, one j u s t  

below the  c r i t i c a l  pressure, and the  l a s t  enough below the  c r i t i c a l  

pressure t o  assure the  heater was ac t i ng  as a bo i l e r .  A t  each 

pressure, the  f l ow  ra tes  o f  t he  working f l u i d ,  geothermal f l u i d ,  and 

cool ing water were var ied  so t h a t  t he  heat loads, superheat levels, 

and temperature d i f fe rences  across the  heat exchangers were varied. 

A spec ia l  ser ies  o f  t e s t s  was conducted using the  propane-isopentane 

fami ly of working f l u i d s  w i t h  isopentane concentrat ions ranging up 

t o  40%. i n  order t o  f u r t h e r  inves t iga te  the  approach t o  i n t e g r a l  
condensation being achieved. These t e s t s  were conducted a t  a s ing le  

heater pressure ( s u p e r c r i t i c a l )  and a t  several heater o u t l e t  

temperatures, f o r  each f l u i d  composition, t o  vary the  condenser 
i n l e t  superheat. A t  each t e s t  condition, t he  composition o f  the  
working f l u i d  was v e r i f i e d  using a gas chromatograph analysis. 

f 

I n  operat ing the  f a c i l i t y ,  genera l l y  the  heater o u t l e t  vapor 

condi t ions were se t  along w i t h  the flow r a t e  o f  the  coo l ing  water 

and e i t h e r  the  working f l u i d  o r  the  geothermal f l u i d .  The heater 
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pressure was con t ro l l ed  whenever the  tu rb ine  was no t  operating. The 
geothermal f l u i d  f low r a t e  o r  the  working f l u i d  f low r a t e  was var ied 
t o  provide the  desired heater o u t l e t  vapor temperature. If a 

c u l a r ~  condenser i n l e t  vapor superheat was desired, the  heater 

t temperature was var ied u n t i l  the  desi-red cond i t ion  was 
obtained. I n  general, t he  working-f lu id vapor leav ing the  heater 

was no t  expanded through the  "dome", o r  two-phase region, e i t h e r  

w i t h  the t i n e  operating ( i sen t rop i ca l l y )  o r  i n  the  thermal loop 

unless necessary t o  provide spec i f i c  
condenser i n l e t  conditions. However, several spec ia l  t e s t s  were 

conducted w i  the  isobutane-hexane fam i l y  o f  working f l u ids ,  i n  

which the  tu rb ine  i n l e t  s ta tes were selected such t h a t  t he  expansion 

processes pa ed through the  two-phase region i n  order t o  

inves t iga te  the  e f fec t  o f  supersaturated expansion processes on 

tu rb ine  e f f i c iency .  , because o f  mechanical problems w i t h  

i n e  assembly, i g lube-o i l  pump f a i l u r e s  and gear-box 
d i s to r t i on ,  on l y  a fr t i o n  o f  the  planne tu rb ine  t e s t s  have been 
completed. 

For the  present t e s t i n g  w i t h  the  condenser i n  the  v e r t i c a l  a t t i t u d e  

O f  these, about 100 
o study component and 

condi t ions o f  in te res t .  

and presents data sheets 

design methods f o r  the  

no t  been included. 



V. METHOD OF ANALYSIS 

1. Heat Exchangers 

The analys is  o f  t he  heat exchanger data from these experiments 

had a two-fold purpose. F i r s t ,  data were obtained and v e r i f i e d  

f o r  the  phenomena o f  s u p e r c r i t i c a l  heating i n  a f inned tube heat 

exchanger and the  condensation of hydrocarbon mixtures i n s i d e  

f inned tubes. Second, the  data were used t o  determine how w e l l  

a heater o r  condenser s i m i l a r  t o  those tes ted  could be designed 

using standard techniques. To achieve these purposes, i t  was 

decided t o  use the  computer codes developed by Heat Transfer 

Research, Inc. (HTRI) t o  r a t e  the  exchangers, because these 
codes a re  commonly used f o r  heat exchanger design, and a d i r e c t  

comparison between experiment and ca l cu la t i on  w i l l  g ive  a 

measure o f  how we l l  the  codes serve as design t o o l s  f o r  t h i s  

appl icat ion.  Several references con t a i  n iny  general descr ipt ions 

of methods used by HTRI i n  t h e i r  development o f  the  codes are 
included i n  Appendix D. 

Great accuracy i n  the  thermodynamic and t ranspor t  p roper t ies  i s  

needed because the temperatures o f  working f l u i d  and geo f lu id  

approach each other dur ing heating t o  w i t h i n  less  than 50F and 

even c loser  i n  the  condenser. Standard references such as 

Star1 i n g  (Reference 6) f o r  thermodynamic proper t ies  o f  isobutane 

appeared t o  show some inaccuracy i n  data near the  c r i t i c a l  

point. A new computer code developed by J. F. Ely a t  t he  U.S. 
National Bureau o f  Standards (NBS) (Reference 7) was used which 
ca lcu la tes  thermodynamic and t ranspor t  p roper t ies  f o r  pure 

f l u i d s  and mixtures using an "Extended Corresponding States 

Theory" (Computer Code EXCST). The r e s u l t s  obtained using Ely 's  

proper t ies  gave more consistent energy balances than other codes 

ava i l ab le  t o  us f o r  ca l cu la t i on  o f  p roper t ies  o f  mixtures; 

overa l l ,  no s i g n i f i c a n t  def ic iencies i n  the NBS p roper t ies  were 

. 
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detected dur ing the present experimental program. Some 
uncer ta in ty  i n  bubble p o i n t  propert  9 however, was ind icated 
by the d i f f  ence i n  bubble p o i n t  emperatures a t  a given 

pressure sho by two saturation-1 i n e  property options w i t h i n  

(d i f ferences o f  about ' I O F ) .  

Heaters - For the heaters the HTRI computer code ST-4 MOD 5.4, 

t shell-and-tube code w i t h  no phase change, was used. 

Previous i nves t  t o r s  have ind icated t h a t  a single-phase 

nsfer  c o r r e l a t i o n  i s  adequate t o  describe s u p e r c r i t i c a l  

heating i f  va r iab le  f l u i d  proper t ies are taken i n t o  account 

Unfortunately, t h i s  code uses average 

and 1 inear  temperature 
ove the c r i t i c a l  pressure, 

the thermodynamic r t i e s  change q u i t e  r a p i d l y  

w i t h  tempera temperature d i s t r i b u t i o n s  

r e s u l t  w i  t h i  g w i t h  large va r ia t i ons  i n  
the transpor . I n  order t o  account f o r  these 
var iat ions,  the ded i n t o  s i x  separate increments 

and the vapori he computer code assumed t h a t  

f .I 

dual exchanger and appl ied 
t o  account f o r  the reduced 

heat exchangers r e l a t i v e  t o  t h a t  

were 'removed i n  a 
11 heat t r a n s f e r  

i f ferences.  were determined, and 

i t h  the measur emperatures for  
i n  each exchanger) r e  calculated. 

ch heat exc were p l o t t e d  as 

d i s t r i b u t i o n s  
were compared w i t h  measured 

temperatures for  the working and geothermal f l u ids .  



Condenser - The condenser r e s u l t s  were analyzed us ing CST-1 MOD 

2.0 ( the  HTRI condenser code). The thermodynamic proper t ies  
(from the EXCST code) used i n  the ana lys is  assumed completely 
mixed phases dur ing the  condensation ( i n t e g r a l  condensation). 
Th is  code t r e a t s  va r iab le  work ing- f lu id  p roper t i es  by d i v i d i n g  
the  condenser i n t o  twenty "constant-property'' nodes. 
Correct ions were made, however, t o  account f o r  the presence o f  
the i n t e r n a l  f i n s  on the  wo6king-f luid s ide  o f  the  tubes; the 
code normal ly assumes c i r c u l a r  tubes. The hydrau l i c  rad ius  was 
used - t o  ca lcu la te  Reynolds number so t h a t  the  code would 
determine the  proper f low regime, and use the  corresponding 
heat - t rans fer -coef f i c ien t  c o r r e l a t i o n  a t  each l o c a t i o n  i n  the 

condenser. The co r rec t  i n t e r n a l  surface area was then obtained 
by apply ing a cor rec t ion  f a c t o r  t o  the number o f  tubes, and 
f i n a l l y  a second co r rec t i on  was appl ied t o  the external  
heat- t ransfer  c o e f f i c i e n t  t o  compensate f o r  the  i n c o r r e c t  number 
o f  tubes (and the i n c o r r e c t  tube external  surface area) gssumed 
by the  code. The she l l -s ide  heat t r a n s f e r  c o e f f i c i e n t ,  
determined by running the  code w i t h  the proper she l l -s ide  
geometry, was then i n p u t  i n t o  the f i n a l  ca lcu la t ions .  

The r e l a t i o n s h i p  between measured condenser pressure and 
condensing temperature (bubble p o i n t  temperature) contains some 
uncer ta in ty  i n  a number o f  i tems such as: pressure measurement 
accuracy, working f l u i d  composition, accuracy o f  thermodynamic 
proper t ies  de f i n ing  the  sa tura t ion  l i n e ,  presence o f  
noncondensi b l  es, and the  magnitude o f  condenser subcool i ng . 
Because o f  the  combination o f  very c lose approach temperature 
d i f fe rences  between working f 1 u i  d and cool i ng water temperatures 
i n  the condenser (as small as 1.5OF), and the  unce r ta in t i es  i n  
the  condensing temperature as a func t ion  o f  measured condenser 

pressure, i t  was found t h a t  measured temperatures r a t  
measured condenser pressure, had t o  be used as co 
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quan t i t i es  t o  best represent actua l  condenser condit ions. The 

code was i n p u t  assuming zero subcooling, zero pressure drop i n  
tubing, and i t h  the  measured working f l u i d  i n l e t  

state-point  and f low condit ions. Measured cool ing-water- in let  

and o u t l e t  temperatures were input, and the  code was used t o  

ca lcu la te  a condensing temperature . f o r  which the requi red 

condenser heat- t ransfer area equal l ed  the  actual  surface area. 

As w i l l  be discussed la te r ,  t h i s  ca lcu lated condensing 
temperature was corre la ted w i th .  the  measured condenser o u t l e t  

work ing- f lu id  temperature Condenser pressure was determi ned 

from pressure measurement i n  the  working-f lu id i n l e t  p ip ing  

corrected by a small ca lcu lated pressur op (normally between 
1 and 2 p s i )  sfrom the  pressure t r a n  t e r  t o  the  condenser 

plenum, and cor re la ted  separately w i t h  the  condensing 

2. 

Experimental t u rb ine  performance was determined, and i s  

presented i n  terms o f '  tu rb ine  i sen t rop i c  e f f i c iency .  
e f f ic iency i s  defined as the  actual  t u rb ine  work,per u n i t  mass 

o f  -work ing f l u i d  passing through he tu rb ine  d iv ided.by the 
change i n  enthalpy. o f  the  wo k ing f l u i d  dur ing an i sen t rop i c  

expansion process b i n e ' i n l e t  s ta te  t o  the  tu rb ine  

o u t l e t  pressure. The i s  rop i c  e f f i c i e n c i e s  were determined i n  

approach, the  enthalpy change through 
b ine was determined by subtract ing the  o u t l e t  enthalpy, 

pressure -and 

which was-determined from an energy balance f o r  

energy balance was ,"tal 1 brated" 

t o  the  working f l u i d  by a small 

temperature using the  NBS amic propert ies,  
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amount (mix), r e l a t i v e  t o  the  heat given up by the  brine, t o  
account fo r  e r ro rs  i n  flow measurements and heat losses from the  

heat exchanger she l l s  t o  the  atmosphere. The ,cor rec t ion  

requi red was determined from t e s t s  w i t h  the  vaporizer o u t l e t  

s t a t e  w e l l  above the  c r i t i c a l  temperature.) Because o f  the  

prox imi ty  o f  the  tu rb ine  i n l e t  s ta te  t o  the  c r i t i c a l  point, and 

the uncer ta in ty  o f  proper t ies.  i n  t h a t  region, use o f  pressure 

and temperature measurements a t  t h a t  p o i n t  f o r  determination of 

enthalpy resu l ted  i n  a s i g n i f i c a n t  loss o f  accuracy. For the  

second approach, t he  actual  enthalpy change was determined by 

co r rec t i ng  the  generator output wattmeter reading (output  power) 

f o r  generator e f f i c iency ,  turbine-gear-box losses, and working 

f l u i d  boost pump power ( the pump was dr iven  from a gearbox 
shaf t )  t o  determine tu rb ine  sha f t  power, which was then d iv ided 

by the  tu rb ine  f low rate. The generator e f f i c iency ,  gearbox 

loss, and boost pump e f f i c i e n c y  were provided by the  equipment 

manufacturers. These values were judged t o  be very repeatable 

because o f  the  r e l a t i v e l y  constant values o f  pump head, 

turbine/generator speed, and gearbox o i  1 temperature f o r  the  

tu rb ine  t e s t s  being compared. The i r  combined uncer ta in t ies  

impacted the  pred ic ted  uncer ta in ty  i n  tu rb ine  e f f i c i e n c y  by on ly  

about 0.2X. The i sen t rop i c  e f f i c i e n c y  was determined f o r  both 

methods by d i v i d i n g  the  actual  enthalpy change by the  i sen t rop i c  

enthalpy change, again based on NBS propert ies. 

c 

As discussed i n  some d e t a i l  i n .  Reference 9, t u rb ine  e f f i c i e n c y  
ca lcu la ted  by the  f i r s t  approach r e s u l t s  i n  considerable sca t te r  
because o f  t he  h igh  s e n s i t i v i t y  o f  enthalpy t o  small e r ro rs  i n  
temperature and pressure measurements and/or thermodynamic 

propert ies. This s e n s i t i v i t y  i s  ampl i f ied  i n  the  present tests, 

p a r t i c u l a r l y  those i n  which the  tu rb ine  expansions ''pass through 

the  two-phase region", because o f  t he  c lose p rox im i t y  o f  t he  

b 
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state to the critical point and the large 
heat and uncertainties of properties in 

certainties in calculated efficiency, and 
particularly in nds of calculated efficiency, have been 

ea1 cul ational approac considering both 
instrumentation uncertainty and uncertain in thermodynamic 
properties; measurement and p PertY *uncertainties were 
estimated and, propagated each of the two efficiency- 
calculation approaches. Preliminary r 9 based on the 
repeatabi 1 i ty of measurements, ~ indicate that values of 
efficiency predicted from state-point properties could show 
scatter as 1 arge efficiencies determined from 

I wattmeter readings contain about 1/4 of that scatter 

z). Accordingly, trends shown by the efficiencies based on 
eter readings to be more reliable. Both 

ency are being used in the 
etation of experimental results, 

specific 



V I .  RESULTS 

Results are presented f o r  t e s t s  o f  the s u p e r c r i t i c a l  b ina ry  cyc le  
for  which the counterf low in- tube condenser i s  o r i en ted  v e r t i c a l l y .  
Nominal working f l u i d s  tes ted  cons is t  o f  the isobutane-hexane fam i l y  
wi th 0, 5, 10% hexane (by mass), and the propane-isopentane fam i l y  
w i t h  0, 5, 10% isopentane. For each o f  these f l u i d s ,  heater and 
condenser data were analyzed f o r  from s i x  t o  t en  t e s t s ,  except t h a t  
on l y  one heater t e s t  was analyzed f o r  the 90% isobutane - lO%'hexane 
f l u i d .  Geof lu id  temperatures d i d  n o t  permit  work ing - f l u id  f lows and 
pressures t o  be tes ted  over a*wide enough range f o r  t h i s  mixture t o  
make f u r t h e r  analys is  worth whi le.  

For the  heaters, t e s t s  a t  t he  nominal pressure ( s l i g h t l y  super- 

c r i t i c a l  f o r  optimum thermodynamic performance) w i t h  100, 75 and 50% 
o f  nominal working f l u i d  f l o w  were analyzed along w i t h  one run a t  a 
higher pressure and one a t  a lower ( s u b c r i t i c a l )  pressure. The 
system operated we l l  a t  s l i g h t l y  s u b c r i t i c a l  pressures, b u t  there 
was an i n d i c a t i o n  from energy balances t h a t  f o r  some o f  these t e s t s  
a l l  o f  t he  l i q u i d  may n o t  have been vaporized. Although the  
computer code was n o t  s e t  up t o  handle b o i l i n g  heat t rans fe r ,  

s p e c i f i c a l l y ,  some b o i l i n g  t e s t s  were analyzed. These r e s u l t s  are 
n o t  presented nor analyzed i n  d e t a i l  because the primary purpose o f  
t he  t e s t i n g  was t o  determine heater performance a t  supercr i  t i c a l  
pressure. 

The condenser t e s t s  analyzed i n c  
w i t h  coo l i ng  water f lows o f  125, 
t e s t s  which va r ied  the  superh 

ude the nominal working f l u i d  f low, 
100, and 75% o f  nominal and several 
a t  enter ing the condenser from i t s  

nominal value. A special  se r ies  o f  condenser t e s t s  was run and 
analyzed f o r  the propane-isopentane f a m i l y  o f  f l u i d s  w i t h  isopentane 
concentrat ions ranging up t o  40%, a t  nominal coo l i ng  water and 

working flows, t o  i nves t i ga te  the departure from i n t e g r a l  
condensation f o r  t he  v e r t i c a l  condenser o r i en ta t i on .  

. 
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Turbine t e s t s  were analyzed f o r  the  isobutane-hexane fam i l y  o f  

t u rb ine  working f l u i d s  t o  inves t iga te  the  e f f e c t s  o f  mixtures and 

supersaturated expansion processes on tu rb ine  e f f i c iency .  

1. Heaters 

Agreement between the  ca lcu la ted  and measured temperature 

d i s t r i b u t i o n s  i n  the  heater-vaporizer heat exchangers was q u i t e  

goodm A t y p i c a l  comparison i s  shown i n  Figure 5 f o r  a working 

f l u i d  containing 10% (by mass) isopentane and 90% propane. Flow 
and temperature condi t ions are c lose t o  the  design values, and 

the  pressure i s  uniform i n  each heat exchanger. The agreement 
o f  t h i s  curve w i t h  the  experimental ly measured temperatures i s  

t y p i c a l  o f  the  s u p e r c r i t i c a l  and b o i l i n g  runs w i t h  each working 
f l u i d .  Measured temperatures are w i t h i n  a few degrees F o f  t he  

ated values f o r  a1 1 cases. Experimental temperatures 

compared w i t h  temperature d i s t r i b u t i o n s  predicted by the  HTRI 

computer code are presented i n  Appendix B f o r  the t e s t s  
analyzed; as i n d i c  d i n  t h a t  a ndix, several temperature 

d i s t r i b u t i o n s  are i n  ded f o r  b o i l i n  

Figure 6 shows the  ca lcu la ted  f o u l i n g  resistances r e f e r r e d  t o  
t h e '  i ns ide  area ( de), where i t  i s  expected t h a t  t he  

w i l l  occur. r e s u l t s  are shown 

arately, and o t t e d  w i t h  t ime o f  
operat ion o f  t he  The t ime a t  which each f l u i d  was 

t e d  i s  noted across the  top  o f  the  p lo t ,  progressing from 
butane t o  propane, then t o  95/5% and 90/10% mixtures o f  

propane and isopentane, and f i n a l l y  fol lowed by the  
isobutane-hexane fam i l y  o f  f l u ids .  The b o i l i n g  t e s t s  ( s l i g h t l y  

r i t i c a l  working f l u i d  pressures) and those po in ts  w i t h  

energy balances i n  e r r o r  greater than 7% were omitted from the  

p lo t .  The preheater po in ts  are shown w i t h  squares and the  vapor 
generator w i t h  t r iangles.  The f a i r e d  l i n e  i s  a least-squares 

fit of a quadratic curve f o r  a l l  o f  t he  data p l o t t e d  between 

zero and about 320 days. 
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The f a c t  t h a t  the  ca lcu lated f o u l i n g  fac to r  i s  negative a t  e a r l y  

times i n  the t e s t  ser ies  i s  an i nd i ca t i on  t h a t  the computer code 

was s l i g h t l y  under-predict ing the heat t rans fe r  c o e f f i c i e n t  i n  

the  clean conf igurat ion.  The clean ove ra l l  heat t rans fer  

c o e f f i c i e n t  f o r  these f l u i d s  a t  nominal condi t ions i s  between 

100 and 140 Btu/hr ft20F, based on the f inned outside area. 

The code i s ,  therefore,  under-predict ing the  heat t rans fe r  by 

about 20% i n  the clean condi t ion.  This impl ies a conservatism 

w i t h  respect t o  design, i n  t h a t  i f  the code i s  used f o r  design, 

the  actual  area needed w i l l  be about 20% less  than the area 

ca lcu lated by the code. 

The f o u l i n g  resistance shown i n  Figure 6 e x h i b i t s  an increasing 

magnitude w i th  t ime up t o  a l i t t l e  over 300 days. A t  t h i s  p o i n t  

the  heater tubes had shown evidence o f  some plugging ( the 
pressure drop i n  the geo f lu id  had begun t o  increase from i t s  

normal magnitude o f  about 15 p s i  across the heater assembly); 

the heads were then removed, and the  tubes unplugged. The 

substance removed consisted almost e n t i r e l y  o f  i r o n  oxide 

sca l ing  ( f r o m  the system p ip ing)  ra ther  than the  tube corrosion 

products responsible f o r  the fou l  i ng  observed i n  these tes ts .  

(A f i l t e r  i s  being i n s t a l l e d  upstream o f  the geo f lu id  i n l e t  t o  

the heaters.) It i s  expected t h a t  the unplugging operat ion may 

have removed some o f  the  f o u l i n g  products, p a r t i c u l a r l y  i n  the 

preheater, and d is turbed the  f o u l i n g  t rend a t  t h a t  t i m e .  

Therefore, the f a i r e d  l i n e  i n  Figure 6 i s  shown on ly  t o  the  t i m e  

o f  the unplugging. Foul ing i s ,  o f  course very s i t e  spec i f i c ,  

and i t s  de ta i l ed  i nves t i ga t i on  i s  no t  an ob jec t i ve  o f  these 

experiments, except t o  recognize t h a t  the e f f e c t  must be 

considered i n  the co r re la t i on  o f  the heater data. Generally, 

the  t rend and magnitudes o f  the  f o u l i n g  resistances shown i n  the 

f igure  appear reasonable and would be expected i n  t h i s  type o f  

geothermal serv ice . 

4 
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2. Condenser 

Condensing Temperature Cor re la t ion  - The condenser data were 

cor re la ted  by f i r s t  using the HTRI condenser code t o  ca lcu la te  

the condensing (bubble-point) temperature f o r  the actual  

condenser area and f l u i d  condi t ions tested. Values o f  

ca lcu la ted  bubbl e-poi n t  temperature m i  nus measured out1 e t  

working f 1 u i  d temperature were p l o t t e d  versus operat ional  t i m e  

f o r  the  working f l u i d s  tes ted  as shown i n  Figure 7. With the 
exception o f  one po in t ,  these temperature d i f ferences range f r o m  
-0.6 t o  + 1.7OF. No s i g n i f i c a n t  t rends are indicated, 

although the p l o t t e d  d i f ferences f o r  the pure f l u i d s  seem t o  be 

s l i g h t l y  more p o s i t i v e  than f o r  the 90% - 10% mixtures. This 

t rend w i l l  be c a r e f u l l y  watched as more data are cor re la ted  f o r  

the  next  ser ies  o f  condenser t e s t s  i n  the  near-horizontal 

a t t i t u d e .  No evidence o f  f o u l i n g  i s  shown o r  was expected t o  be 

apparent i n  the  condenser data. The ca lcu la t ions  assumed a 

clean heat exchanger. I f  a cooling-water f o u l i n g  resistance o f  

0.001 hr f t *OF/Btu  were added, the  ove ra l l  heat t rans fe r  

c o e f f i c i e n t  would change pproximately 2.5%, wel l  w i t h i n  the  

experimental sca t te r  o f  the  data. 

The co r re la t i on  o f  Figure 7 ind ica tes  t h a t  i f  one designed a 

s i m i l a r  condenser using the  HTRI I code CST-1, the NBS thermo- 

physical  proper t ies,  and w i t h  the assumption t h a t  the  f l u i d  l e f t  

the  condenser a t  the bubble po int ,  the  r e s u l t i n g  condenser would 

produce a condensing temperature which i s ,  on the average, 

0.4OF 1 ower than the design condensing temperature. (The 

standard dev ia t ion  o f  the  p l o t t e d  po in ts  o f  Figure 7 from t h i s  

average i s  0.6OF). The code, therefore,  provides a s l i g h t l y  

conservative design method w i t h  the extent  o f  conservatism 

comparable t o  the  uncer ta in ty  i n  the  experimental measurements. 
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Condenser Pressure Corre la t ion - A separate c o r r e l a t i o n  f o r  

condenser pressure i s  shown i n  Figure 8 as the ca lcu lated bubble 

p o i n t  temperature (same as i n  Figure 7) minus the  temperature 

corresponding the the actual  condenser pressure (determined as 

o u t l i n e d  i n  Section V )  p l o t t e d  as a func t i on  o f  operational 

t ime. As ind icated previously,  the NBS proper t ies were used Sn 

t h i s  co r re la t i on .  Again, no s i g n i f i c a n t  t rend i s  apparent. The 

+1.4OF w i t h  a standard dev iat ion from the average o f  0.7OF. 
Therefore, a condenser designed using the HTRI code w i t h  the NBS 
p roper t i es  would be expected t o  be s l i g h t l y  conservative 

re1 a t i v e  t o  condenser pressure; the condenser pressure produced 

by the condenser would be equal t o  the bubble p o i n t  pressure f o r  
a temperature which i s ,  on the average, 1.4OF lower than the 

design condensing temperature. 

- average temperature d i f f e rence  f o r  these p l o t t e d  po in ts  i s  

- 

- Typical temperature d i s t r i b u t i o n s  

o f  a .mix ture are presented i n  Figure 9, which 

and measured work! ng - f l  u i d  and cool ing-water 

temperatures f o r  a 90% propane-10% isopentane mixture a t  nominal 

t e s t  condi t ions ( the same t e s t  ondi t jons as for  the t y p i c a l  

heater temperature-distr ibut ion l o t  of Figure 5). The 

t r i a n g l e s  i nd i ca te  experimental measurements o f  the cool ing 
water temperature. The curves are from the  computer-code 

ca l cu la t i on .  The l a r g e s t  d i f f e rence  between the measured and 

ca lcu lated Val ues i s approximately 2OF. The f 1 ow regimes 

predic ted by the computer code are shown on the f i gu re .  I n  the 
desuperheating region the  l o c a l  ove ra l l  heat t r a n s f e r  c o e f f i -  

c i e n t  (based on the tube outside area) i s  39 Btu/hr f tZ0F. I n  

gion i t  var ies from 90 t o  87, whi le  i n  

regions, between 87 and 81. The average 
t r a n s f e r  c o e f f i c i e n t  was 81.2 Btu/hr ftZ0F, and 

- 

ean temperature d i f f e rence  was 9.2OF. 
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Figure 10 shows a s i m i l a r  curve f o r  condensing pure propane. 

Note t h a t  the approach o r  pinch-point temperature d i f f e rence  i s  

much closer f o r  the pure f l u i d  than f o r  the mixture, 1.5OF 

compared t o  6OF, and creates a much lower mean temperature 

d i f ference i n  the desuperheating and i n i t i a l  condensing regions 

f o r  the pure f l u i d .  This behavior gives r i s e  t o  a much la rge r  

desuperheating region f o r  the pure f l u i d  as we l l  as low heat 
f l uxes  i n  the shear-control led condensing region even though the 

l o c a l  heat t rans fe r  c o e f f i c i e n t  i s  q u i t e  h igh i n  t h a t  region. 

The l o c a l  ove ra l l  heat t rans fe r  c o e f f i c i e n t s  are: 28 Btu/hr 

f tZoF  i n  the desuperheating region, from 188 t o  128 Btu/hr 

f t Z 0 F  i n  the shear-control led region, from 124 t o  103 i n  the 

t r a n s i t i o n  region, and from 98 t o  93 i n  the g rav i t y -con t ro l l ed  

region. The average ove ra l l  heat t rans fe r  c o e f f i c i e n t  i s  92.8 

Btu/hr f tZoF, and the average mean temperature d i f f e rence  i s  

7.4OF. Although the ove ra l l  heat t rans fe r  c o e f f i c i e n t  i s  
higher f o r  the pure f l u i d  by 14,3%, the lower mean temperature 

d i f f e rence  more than compensated f o r  it, and more heat was 
t rans fe r red  t o  the cool ing water f o r  the mixture (9% more for  

,I 

g 

t h i s  example). 

Figure 11 shows the e f f e c t  o f  heat load on the approach o f  the 

condensing (bubble p o i n t )  temperature t o  the i n l  e t  cool i ng water 

temperature. The curves, which are least-squares f i t s  o f  the 

experimental data, p e r t a i n  t o  the three propane-family working 
f l u i d s .  Note t h a t  the more isopentane i n  the  mixture, the c loser  

the  approach t o  the cool ing water temperature. This i s  
p r i m a r i l y  because the temperature d i f ference between f l u i d s  i s  

much c loser  t o  a constant value throughout the heat exchanger, 

and i n  the mean, l a r g e r  f o r  the 90/10% mixture. Figure 11 
i 1 1 ust rates t h a t  despi te the 1 ower condensing heat t r a n s f e r  

c o e f f i c i e n t  f o r  the mixtures (about 30% lower f o r  90% propane 

-10% isopentane than f o r  pure propane), mixtures can be as "easy 

o r  even easier" t o  condense than pure f l u i d s ,  depending on the 

s p e c i f i c  appl icat ion.  This  r e s u l t  should help a l l a y  former 

concerns regarding the general d i f f i c u l t y  o f  condensing 

mixtures. 
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I n teg ra l  Condensation - chiev ing a close approach t o  i n t e g r a l  

condensation i s  necessary f o r  obta in ing the e a r l i e r  pro jected 

gains (mentioied i n  Section 11) f o r  advanced b inary 

p lan ts  using mixed hydrocarbon working f l u i d s .  As discussed 

b r i e f l y ,  i n t e g r a l  condensdtion r e f e r s  t o  the maintaining o f  
thermal equ i l i b r i um betwien phases dur ing the condensation 

process, As departure from i n t e g r a l  condensation increases, the 
condenser pressure incteases, f o r  a given condensing 

temperature, and i n  the  l i m i t  reaches the condensing pressure o f  
the l i g h t  hydrocarbon con,st i tuent o f  the mixture. This l i m i t  i s  

termed d i f f e r e n t i a l  condensation, and would occur i f  the l i q u i d  
condensate were continuously removed f rom the condensation 

process as soon as i t  formed. 

The achievement o f  i n t e g r a l  condensing can be judged, i n  part ,  

by observing the a b i l i t y  o f  the  code t o  ca l cu la te  the actual 
bubble p o i n t  temperature w i t h  i n t e g r a l  condensing assumed i n  the 

ca l  cu l  a t ion .  The departure f rom i n t e g r a l  condensation, however, 

i s  d i f f i c u l t  t o  measure d i r e c t l y ;  i n  the HCRF condenser the 

d i r e c t  measurement i s  no t  possible. The departure makes i t s e l f  

f e l t ,  f i r s t , ,  i n  terms o f  condenser pressure obtained f o r  given 

work ing- f lu id  and i n l e t  cooling-water condit ions, and second, i n  

terms o f  what might be c a l l e d  "apparent subcooling." The 
in f luence on "apparent subcooling" i s  the most d i r e c t  e f f e c t  

ava i lab le  t o  us f o r  assessing the approach t o  i n t e g r a l  

condensing. ' For a given condenser pressure, t o t a l  condensation 

e mix ture would be achieved a t  the mixture bubble po in t ;  

i f f e r e n t i  a1 conde t i o n ,  t o t a l  condensation would be 

d . a t  the conden g temperature o f  the  l i g h t  component 

which might range f rom 5 t o  20 OF below the bubble p o i n t  o f  
the mixture. When the condensed f l u i d  temperature i s  measured 

a t  the condenser o u t l e  and the condensing temperature i s  

ca lcu lated from the condenser pressure as the bubble p o i n t  f o r  

'F. 
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the mixture composition, departure from i n t e g r a l  condensation 

r e s u l t s  i n  the ca lcu lated condensing temperature being higher 

than the measured o u t l e t  temperature. This temperature 

d i f ference would resemble subcool i n g  and i s what has been 

referred t o  here as "apparent subcool i ng . 'I 

One o f  the e f f e c t s  o f  concern i n  changing the condenser a t t i t u d e  

i s  the p o t e n t i a l  e f f e c t  on the v e l o c i t y  s l i p  between phases 

dur ing condensation, and, therefore,  on the approach t o  thermal 

equ i l i b r i um between phases and : t o  i n t e g r a l  condensation. To 

increase the magnitude o f  "apparent subcool i ngrc which might 

occur dur ing d i f f e r e n t i a l  condensation (making the e f f e c t  easier 

t o  observe), a special  ser ies o f  working f l u i d s  was introduced 

which consisted o f  members o f  the propane-isopentane fam i l y  
having isopentane mass concentrations up t o  40%. These f l u i d s  
have increased temperature di f ferences, r e l a t i v e  t o  the nominal 

f l u i d s ,  between the mixture bubble p o i n t  and the bubble p o i n t  o f  

the l i g h t  const i tuent.  (The magnitude o f  t h i s  temperature 

d i f f e rence  f o r  the 40% isopentane mixture i s  about 2OoF.) The 

primary emphasis f o r  these t e s t s  i s  t o  compare magnitudes o f  

"apparent subcool ing" observed a t  the d i f f e r e n t  condenser 

a t t i t u d e s  f o r  a given f l u i d .  This comparison w i l l  be made i n  

d e t a i l  f o l l ow ing  t e s t s  a t  the near-horizontal (loo) and 30° 
a t t i t udes ,  which w i l l  be conducted i n  subsequent phases o f  the 

Heat Cycle Research Program. 

Prel iminary r e s u l t s  of these t e s t s  using the special  f l u i d s  f o r  

the v e r t i c a l  condenser are shown i n  Figure 12 as values o f  

"apparent subcool i ng" p l o t t e d  versus i sopentane content. The 

p l o t  shows general ly negative values o f  apparent subcooling w i t h  

no r e a l  t rend evident. Any departure from i n t e g r a l  condensation 

would tend t o  r e s u l t  i n  p o s i t i v e  "apparent subcool ing"; 

therefore,  these p r e l  iminary r e s u l t s  as we1 1 as s imi l a r  
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3.  

comparisons f o r  the nominal working f l u i d s  d i d  n o t  i nd i ca te  

departure from i n t e g r a l  condensation f o r  the v e r t i c a l  condenser 

a t t i  tude. 

A noteworthy r e s u l t  becomes v i s i b l e  when reviewing Figure 12. 

As mentioned, values o f  "apparent subcool ing" are negative, and 

average about -1OF. For the nominal working f l u i d s ,  having 0, 
5, and 10% o f  the heavy component (isopentane o r  hexane), these 

values have a lso averaged about -1OF. Since we know t h a t  a l l  

the f l u i d  was condensed f o r  these tests ,  the negative values o f  

"apparent subcooling" are n o t  rea l  and must a r i s e  from small 

e r r o r s  i n  the measured condenser pressure, the measured out1 e t  

temperature o r  the proper t ies ( i nc lud ing  e f f e c t s  o f  e r r o r s  i n  . 
composition), o r  a combination o f  a l l  these. A value o f  -1OF 

f o r  t h i s  quan t i t y  i s  probably wel l  w i t h i n  the expected 

uncer ta in ty  o f  these combined e f fec ts ,  and suggests t h a t  

proper t ies are being evaluated s a t i s f a c t o r i l y .  

Turbine 

Turbine t e s t s  i n  t h i s  phase o f  experiments have two object ives.  

F i r s t ,  the e f f e c t  o f  expanding through the two-phase region 
(supersaturated expansions) on tu rb ine  e f f i c i e n c y  was 

invest igated. The second ob jec t i ve  was t o  determine i f  any 

d i f ferences i n  tu rb ine  e f f i c i e n c y  could be detected between pure 

vapor and mixed hydrocarbon vapor expansions. Turbine t e s t i n g  

w i t h  mixed hydrocarbon f l u i d s  has been l i m i t e d  due t o  mechanical 

problems, such as a lube-o i l  pump f a i l u r e ,  and the g e o f l u i d  

temperature being lower than o r i g i n a l l y  expected. The tu rb ine  

t e s t s  w i t h  the propane fam i l y  o f  f l u i d s  have n o t  been run, b u t  

w i l l  be conducted f o l l o w i n g  the condenser-attitude change. To 

date, on ly  the zero, 5%, and a few 10% hexane concentrat ions i n  

the isobutane-hexane f a m i l y  could be tested w i t h  the g e o f l u i d  

temperature avai lab le.  Accordingly, the tu rb ine  e f f i c i e n c y  

r e s u l t s  presented a t  t h i s  t ime must be viewed as prel iminary.  

44 



- Supersaturated - Expansion Ef fec ts  - Three ser ies o f  turbine- 
expansion t e s t s  w i t h  isobutane have been run, each a t  a constant 
pressure r a t i o ,  and have been analyzed. A f o u r t h  ser ies o f  the  
same type was conducted w i t h  a 95% isobutane -5% isopentane 

mixed-hydrocarbon working f l u i d ,  For the f i r s t  ser ies o f  s i x  

isobutane tests,  a t  a pressure r a t i o  o f  9.2, two of the  

expansions remained i n  pure-vapor equ i l ib r ium states throughout: 

dur ing the  other  fou r  e nsions the tu rb ine  i n l e t  entropy was 

reduced such t h a t  the n t rop i c  nozzle f l ow  (outside o f  the 

boundary layer)  reached equ i l ib r ium moisture condi t ions ranging 

from about 7 t o  22%. Figure 13 i s  a schematic temperature - 
entropy diagram f o r  isobutane sho g the  s i x  tu rb ine  expansion 

processes. The diagram represe the metastable isobutane 

s ta te  po in ts  with the  e t u r a t i o n  l i n e  superimposed. 

The v e r t i c a l  l i n e s  t h r  the s i x  i n l e t  s ta te  po in ts  ( a t  560 

ps ia)  represent the  f low regions o f  the  nozzle 

expansions t o  the e x i t  (60 ps i a), which correspond t o  

the  p a r t  of the  nozzle f low most l i k e l y  t o  undergo some 

condensation. Since . the  t u r b i  i s  the  impulse type, pressure 

i n  the  b lad ing i s  approximately constant; the  constant pressure 
l i n e s  connecting the lower end o f  the  v e r t i c a l  l i n e  and the  

lower end of the i n c l i n e d  l i n e  ( tu rb ine  exhaust s ta te )  f o r  each 
i n l e t  condit ion, represent the i r r e v e r s i b l e  flows through the  

blading. The i n c l i n e d  l ines,  themselves, on ly  connect the  

tu rb ine  i n l e t  an s ta te  points, and are no t  intended t o  

i 1 l u s t r a t e  actual  processes i n  the  turbine. 

Turbine i sen t rop i c  ef f ic iency has been p l o t t e d  as a func t ion  of 

tu rb ine  i n l e t  entropy i n  Figure 14a f o r  these s i x  tests,  Values 
o f  maximum equi 1 i b r i  um moisture reached a t  the  temperature o f  
maximum dew-point entropy dur ing each o f  the  nozzle expansions 

can be estimated from the  v e r t i c a l  l i n e s  shown as an a u x i l i a r y  

- 
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scale. E f f i c i e n c i e s  have been calculated, as described e a r l i e r ,  

using the  wattmeter readings (so l  i d - fa i red  t r iangles) ,  and 

working-f 1 u i d  state-poi n t  measurements (dash-fai red  c i rc les) .  As 
discussed i n  Section V-2 r e p e a t a b i l i t y  o f  t he  t r i a n g l e s  has been 
estimated, p re l im ina r i l y ,  t o  be w i t h i n  - +1.4X, and the  c i r c l e s  

w i t h i n  about - +5.6%. Because of t he  pre l im inary  nature of the  

estimates and because they r e f l e c t  repeatabi 1 i t y  ra the r  than 

accuracy, corresponding e r r o r  bars have no t  been shown fo rma l l y  

f o r  each o f  t he  p l o t t e d  points; fu r ther  v i s u a l i z a t i o n  i s  l e f t  t o  

the  reader. Unknowns t h a t  can a f fec t  t he  r e l a t i v e  l eve l s  o f  t he  
two e f f i c i e n c y  curves inc lude the  prec ise magnitudes o f  gear-box 

losses, pump power consumption, and generator e f f i c i e n c y  f o r  the  

so l i d - fa i red  curve. For the  dash-faired curve, the  f r a c t i o n  o f  

turbine-bearing and windage losses t h a t  f i n d  t h e i r  way i n t o  the  

exhaust gas enthalpy (as opposed t o  losses t rans fer red  t o  the  
lube o i l ,  and from the  tu rb ine  housing t o  the  atmosphere), as 
we l l  as small constant heat losses from the insu la ted  l i n e  

between the  vaporizer and turbine, are no t  p rec i se l y  known. 

Because o f  these considerations, i n t e r p r e t a t i o n  o f  the  r e s u l t s  
i s  based on the  trends shown by the  two e f f i c i e n c y  curves ra the r  
than t h e i r  r e l a t i v e  magnitudes. 

A f a c t o r  which must be considered i n  the  i n t e r p r e t a t i o n  o f  t he  

dashed curve, i s  t h a t  the  curve was ca lcu la ted  assuming no 
moisture i n  the  tu rb ine  exhaust. Moisture present would reduce 

the  ca lcu la ted  e f f i c i e n c y  below i t s  r e a l  value, and could r e s u l t  

i n  a misleading t rend on the  p lo t .  As an example, t he  presence 

o f  1% moisture i n  the  tu rb ine  exhaust f o r  the t e s t  a t  0.808 
in let-entropy would r a i s e  the  c i r c l e  about 5% i n  e f f i c i e n c y  t o  
the  l e v e l  ind ica ted  f o r  the  h ighest  in let-entropy tes t .  A 
second f a c t o r  which must be considered i s  the  r e l a t i v e l y  l a rge  

uncertainty, discussed i n  Section V, estimated f o r  t he  
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e f f i c i e n c i e s  based on f l u i d  propert ies.  These uncer ta in t ies  are 

s u f f i c i e n t l y  la rge  t h a t  the  p l o t t e d  c i r c l e s  could have resu l ted  
from an actual  e f f i c i e n c y  which i s  independent o f  tu rb ine  inTet  
entropy. 

Therefore, two in te rp re ta t i ons  come t o  mind f o r  the  t rend shown 

by the  e f f i c i e n c i e s  based on f l u i d  propert ies.  The f i r s t  i s  

t h a t  some moisture was present f o r  the low in le t -ent ropy 

expansions i n  the form o f  sub-micron drop le ts  which are 

e s s e n t i a l l y  i n  complete thermal and v e l o c i t y  equ i l ib r ium with 

the  vapor: then no degradation o f  actua l  e f f i c i e n c y  would have 

resu l ted  due t o  the presence o f  moisture. A second 

i n t e r p r e t a t i o n  i s  t h a t  no moisture i s  present, and the  actual  

e f f i c i e n c y  i s  independent o f  t u rb ine  i n l e t  entropy, but  the  

measurement uncer ta in t ies  have introduced major sca t te r  i n  the  

p l o t t e d  resul ts .  The p l o t t e d  t r iang les ,  based on the wattmeter 

readings, are seen t o  i nd i ca te  no s i g n i f i c a n t  e f f e c t  o f  i n l e t  

entropy on tu rb ine  e f f i c iency .  

Figures 14 b, c, d show subs tan t i a l l y  the  same behavior f o r  the  

other  isobutane series, and f o r  the  95% isobutane -5% hexane 

.. 

ser ies as was discussed r e l a t i v e  t o  Figure 14 a. I n  summary, i t  

was found t h a t  tu rb ine  i sen t rop i c  e f f i c i e n c i e s  under these t e s t  

condi t ions are very d i f  It t o  evaluate from work ing- f lu id  

state-point  prope e f f i c i ency  d e r i  ved 

from the wattmeter readings cons t i t u te  the  most r e l i a b l e  cur ren t  

measure o f  performance. Accordingly, it was concluded t h a t  the 

present r e s u l t s  do no t  show tu rb ine-e f f i c iency  degradation 
associated w i th  expanding through the  two phase region. Future 

two-d imens i ona 1 n z l e  tests,  which are planned w i th  extensive 

wa l l  pressure instrumentat ion and with a LASER system t o  

i 1 lumi nate condensate d l e t s  formed, should provide a valuable 

supplement t o  these an the r  supersaturated- expansion tu rb ine  

t e s t s  which w i l l  be conducted dur ing the  next several months. 
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Ef fec ts  o f  Mixtures on Turbine E f f i c i e n c y  - Values o f  t u rb ine  

e f f i c i e n c y  f o r  isobutane and several t e s t s  w i t h  95% isobutane 
-5% hexane and 90% isobutane -102 hexane, based on the  wattmeter 

readings, are p l o t t e d  as funct ions o f  pressure r a t i o  on F igure 

15. For reference, t he  f i g u r e  includes theo re t i ca l  e f f i c i e n c i e s  

f o r  isobutane as predicted by the  tu rb ine  manufacturer. As can 

be seen from Figure 15, t he  l i m i t e d  data po in ts  p l o t t e d  f o r  t he  

95% isobutane -5% hexane working f l u i d s  do no t  show s i g n i f i c a n t  
dev ia t ion  i n  e f f i c i e n c y  from the  po in ts  p l o t t e d  f o r  pure 
isobutane. The dash-faired band shown on the  f i g u r e  corresponds 

t o  the  - +1.4% uncer ta in ty  estimated, as discussed i n  Section V-2, 
f o r  t he  tu rb ine  e f f i c i e n c i e s  ca lcu la ted  from the  wattmeter 

readings. This  band accomplishes the  same func t ion  i n  the  

s would e r r o r  bars on each o f  t he  p l o t t e d  points, and 

encompasses a l l  the  po in ts  p l o t t e d  f o r  t he  pure isobutane and 

the  95% isobutane -5% hexane mixture except one which c l e a r l y  

appears anomalous. The 90% isopentane -10% hexane po in ts  f a l l  

below the  - +1.4% uncer ta in ty  band, and seem t o  show somewhat 

lower (about 2% lower) t u rb ine  e f f i c i e n c i e s  than shown f o r  t he  

pure f l u i d  and the  95% - 5% mixture. The actual  reason f o r  t h i s  
apparent discrepancy i s  o t  known, nor are the  r e l a t i v e  

magnitudes o f  e f f i c i e n c y  shown between f l u i d s  considered t o  be 
conclusive a t  t h i s  time. 

Two addi t iona uded i n  the  
uncer ta in ty  band shown Figure 15 may have in f luenced the  

resu l ts .  The f i r s t  has been introduced because o f  having t o  

l i m i t a t i o n s  requi red t h a t  a l l  o f  t he  mixture t e s t s  shown i n  the  
figure, except f o r  t he  95% isobutane - 5% hexane t e s t  cond i t ion  

a t  a pressure r a t i o  10, be run a t  s u b c r i t i c a l  pressures a t  

t he  tu rb ine  i n l e t ,  an some p o s s i b i l i t y  e x i s t s  t h a t  a. small 

i 

i vaporize the  mixtures i n  the  b o i l i n g  mode. Geof lu id temperature 
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amount o f  moisture may have been present a t  the heater o u t l e t  

f o r  those tests .  The e f f i c i e n c i e s  were ca lcu lated assuniing no 
moisture; if, f o r  example, 3% moisture had been present, the  
actual  e f f ic iency would have been about 1% higher f o r  the 

mixture r e s u l t s  than shown by the p l o t t e d  points. A second 

uncertainty,  not  included i n  the - t 1.4% band, i s  the uncer ta in ty  

i n  composition, which i n  turn, r e s u l t s  i n  an uncer ta in ty  i n  the  
i sen t rop i c  enthalpy change and tu rb ine  e f f i c iency .  For example, 

f o r  an e r r o r  o f  0.01 i n  t h e  concentrat ion o f  hexane f o r  the 0.9 
isobutane - 0.1 hexane mixture, the  r e s u l t i n g  e r r o r  i n  tu rb ine  

e f f i c i e n c y  could be as l a rge  as about 1%: the  uncer ta in ty  i s  

l a rge r  f o r  the  working f l u i d s  having higher concentrat ions o f  

the  heavy component. The compositions determined from the 

gas-chromatograph analyses are bel ieved t o  be repeatable w i t h i n  

about 7% he concentrat ion o f  the  heavy component o r  w i t h i n  

about +0.007 i hexane concentrat ion f o r  a 0.9/0.1 
isobutane-hexane mixture. This s i t u  i o n  needs f u r t h e r  study. 

To complete t h i s  aspect o f  the  program the  e f f e c t  o f  mixed-vapor 

tu rb ine  expansions on tu rb ine  e f f  r e l a t i v e  t o  the  

pans i on  o f  s i  ng l  e-component 11 be invest igated i n  

r e  d e t a i l  dur ing the’  next  of test ing.  Tests w i l l  be 

conducted f o r  .propane4 sopentane mixtures, add i t i ona l  data w i  11 
be obtained f o r  isobutane-hexane mixtures, and procedures f o r  

determining working-f lu id cornpositSon w i l l  be checked. Further, 

the  tu rb ine  manufacturer, Barber-Nichols Engineering, w i l l  be 

as ked p r e d i c t  curves o f  tu rb ine  e f f i c i e n c y  versus tu rb ine  

for  the 90% isobutane - 10% hexane, pure propane, 

and 90% propane - 10% isopentane working 
w i t h  the  experimental trends. 



It I I  

V I I .  CONCLUSIONS 

The conclusions reached from the r e s u l t s  presented here are discussed 

below i n  the same order as,. and fo l l ow ing  the c r i t e r i a  l i s t e d  i n  the  

in t roduc t ion  (Section 11-3) f o r  judging the success o f  the experimental 

e f f o r t .  

1. State-po 

can be 

Overal l ,  

i I  

n t  thermodynamic proper t ies  o f  the mixed-hydrocarbon f l u i d s  

predic ted s a t i s f a c t o r i l y  w i t h  the NBS proper t ies  code. 

no s i g n i f i c a n t  de f ic ienc ies  i n  NBS proper t ies  were detected 

f o r  the working f l u i d s  tes ted  i n  the  propane-isopentane and 

isobutane-hexane fami 1 ies.  

2. Supercri  t i c a l  vapor izat ion processes and heat-exchanger performance 

can be predic ted using state-of-the-techno1 ogy heat exchanger design 

codes. The HTRI single-phase she1 1 -and-tube heat-exchanger design 

code ST-4 Mod. 5.4 (appl ied incremental ly t o  account f o r  var iab le  

work ing- f l  u i d  p roper t ies )  predic ted temperature d i s t r i b u t i o n s  using 

NBS f l u i d  proper t ies which were i n  exce l len t  agreement w i t h  measured 

temperatures. The code ca lcu lated surface areas requi red t o  produce 

the  experimental r e s u l t s  which were s l i g h t l y  l a rge r  than the actual  

area (about 20%) when su i tab le  f o u l i n g  resistances on the geof lu id  

s ide were included. The f o u l i n g  resistances ca lcu lated showed 

reasonable trends w i t h  time, and had the magnitudes expected f o r  

geothermal f o u l i n g  i n  t h i s  service.  

3. Counterflow in teg ra l  condensation can be achieved w i t h i n  p r a c t i c a l  

1 i m i  ts ,  and the mixed hydrocarbon condensation behavior can be 

predic ted by state-of-the-techno1 ogy condenser design codes. The 

HTRI condenser design code, CST-1 Mod 2.0 (w i th  modi f ied i npu t  t o  
account f o r  the i n t e r n a l  f i n s ) ,  using NBS thermophysical p roper t ies  

computed condenser temperature d i s t r i b u t i o n s  which were i n  excel l e n t  

agreement w i t h  measured temperatures. Results showed t h a t  t h i s  code 

. 
* , 

. 
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i s  s l i g h t l y  conservative when used f o r  design, and should r e s u l t  i n  
a condenser which w i l l  d e l i v e r  a condensing temperature about 
0 .5OF lower than the  design condensing temperature, on the  

average. The condenser pressure produced should be equal t o  the  

bubble-point pressure f o r  a temperature which i s  about 1.5OF 

lower, on the  average, than the  design condensing temperature. No 

measurable departure from i n t e g r a l  condensation was detected dur ing 

the present vertical-condenser tests .  

Two add i t i ona l  resu l t s  and/or conclusions o f  i n t e r e s t  were noted 

pe r ta in ing  t o  the  condenser data: F i r s t ,  no e f f e c t s  o f  f o u l i n g  were 

detected. Second, although the  condensing heat-transfer 

coef f i c ien ts  were about 30% lower f o r  t he  90% propane - 10% 
isopentane mixture than for  pure propane, the  approach o f  the  

condensing (bubble-point) temperature t o  the  coo l ing  water i n l e t  

temperature was c loser  f o r  the  mixture than f o r  t he  pure f l u i d :  t h i s  
r e s u l t  helps t o  a l l a y  previous fears r e l a t i v e  t o  the  d i f f i c u l t y  o f  

condensing mixed-hydrocarbon vapors. 

4. Turbine e f f i c i e n c i e s  can be achieved f o r  mixed-hydrocarbon vapor 

expansions which are comparable w i t h  those obtained for 
single-component vapor expansions. Prel iminary r e s u l t s  inc lude one 

ser ies  o f  t u rb ine  expansi s w i t h  95% isobutane - 5% hexane which 

were compared w i t h  a number o f  pure isobutane tu rb ine  expansions: 

obtained f o r  isobutane. S l i g h t l y  lower tu rb ine  e f f i c i e n c i e s  ( 2% 

hexane bu t  those are no t  considered conclusive a t  t h i s  time. 
Fur ther  i nves t i ga t i on  i s  planned dur ing the  next  t e s t  phase. 

s these r e s u l t s  d i d  no t  show s i g n i f i c a n t  d i f f e rence  from values 

c lower than for isobutane) were p l o t t e d  f o r  90% isobutane - 10% 

5. Turbine ef f ic iency i s  no t  degraded s i g n i f i c a n t l y  by u t i l i z a t i o n  o f  

supersaturated-vapor turbine-expansion processes. Prel iminary 
r e s u l t s  suggest t h a t  no s i g n i f i c a n t  degradation i n  tu rb ine  
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e f f i c i e n c y  has occurred f o r  e i t h e r  single-component (pure vapor) o r  
m i  xed-hydrocarbon vapor expansions dur ing the  several ser ies  of 

t u rb ine  expansion t e s t s  conducted w i t h  the  condenser i n  the  v e r t i c a l  

a t t i tude .  This  conclusion w i l l  be reexamined a f t e r  more data have 

been obtained dur ing  the  next  phase o f  the  program. 

Overall, i t  i s  concluded t h a t  the  r e s u l t s  presented here are very 
favorable and support previous pro jec t ions  of po ten t i a l  performance gains 

approaching 28X f o r  advanced b inary plants. The corroborat ion o f  the 
e a r l i e r  performance pro jec t ions  i s  being achieved on a 

component-by-component basis. 
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The fo l low ing  describes the parameters tested dur ing the phase o f  
t e s t i n g  being reported. Spec i f i c  t e s t  condi t ions are no t  given f o r  each of 
the i n d i v i d u a l  tests:  ra ther  the d i f f e r e n t  parameters t h a t  were var ied are 
i d e n t i f i e d -  Unless otherwise stated, the  condi t ions l i s t e d  are f o r  the 
working f l u i d  heater o u t l e t  vapor stream' o r  the working f l u i d  condenser 
vapor i n l e t  stream. Those condi t ions which were l i m i t e d  by the temperature 
of the geothermal resource are so ind icated with an 'I*". 

HEATER EXPERIMENTS CONDUCTED 

Isobutane Working F l u i d  Family: 

-FLU1 DS: isobutane 
95% isobutane, 5% hexane 
90% isobutane, 10% hexane 

500 ps ia  ( j u s t  below c r i t i c a l  pressure) 
550 psia ( j u s t  above c r i t i c a l  pressure) 
600 ps ia  (super c r i t i c a l )  

----___-____----------------------~-------- 
-PRESSURE: 470 ps ia ( b o i l i n g )  

For each o f  the working f lu ids ,  the  heater was t o  have been 
operated a t  f o u r  pressures; bo i l ing ,  just below and j u s t  above the 
c r i t i c a l  pressure, and a t  a s u p e r c r i t i c a l  pressure. For the 
isobutane fami ly  o f  f l u i d s  it was possible t o  operate a t  these 
pressures w i t h  a l l  o f  the  f l u i d s  except the  90% isobutane, 10% 
hexane f l u i d .  
pressure w i t h  t h i s  f l u i d  because o f  the l i m i t a t i o n  o f  the br ine  
resource temperature. 

It was not  possible t o  operate a t  the higher heater 

__----_I_----uI------~uI----------~-- 

-TEMPERATURE: 265 F-310 F (5  sobutane) 
275 F-312 F* (95% isobutane, 5% hexane) 
285 F-304 F* (90% isobutane, 10% hexane) 

For each o f  the heater pressures the  working f l u i d  o u t l e t  
temperature was var ied from a condi t ion from where i f  an 
isen t rop ic  expansion occured from the heater o u t l e t  t o  the 
condenser i n l e t  (a tu rb jne  expansion), the  expansion process would 
j u s t  c lear  the "dome" o r  two-phase region. From the heater o u t l e t  
temperature def ined by t h i s  expansion process, the working f l u i d  
temperature was decreased by 5 F and increased by 5 and 10 F. 
Again because o f  the l i m i t a t i o n s  imposed by the  b r i n e  resource 
temperature, i t  was not possible t o  obta in  a l l  o f  t h e  desired 
temperature var ia t ions  w i t h  the 95% isobutane, 5% hexane and the 
90% isobutane, 10% hexane f lu ids .  
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-FLOW RATES: 3700-1 1000 1 b/hr ( i sobutane) 
3700-95OV 1 b/hr (95% isobutane, 5% hexane) 
3700-7000" 1 b/hr (90% isobutane, 10% hexane) 

For each of the  heater presures, the  working f l u i d  f low r a t e  was 
var ied +/- 25% from the  predic ted f low r a t e  through the  HCRF 
tu rb ine  a t  t h a t  heater pressure. I n  add i t ion  f o r  selected t e s t  
runs data was co l lec ted  a t  50, 75, and 100% o f  the  spec i f ied  flow 
rate. Because o f  the  b r ine  temperature l i m i t a t i o n s  a t  the  t ime the  
p a r t i c u l a r  t e s t  ser ies were being conducted, it was no t  poss ib le  t o  
obta in  data on a l l  o f  the  desired conditions, p a r t i c u l a r l y  wi th  the  
90% isobutane, 10% hexane f l u i d .  

* 

HEATER EXPERIMENTS CONDUCTED 

Propane Working F l u  

-FLU1 DS: propane 
95% propane, 5% isopentane 
90% propane, 10% isopentane 

-PRESSURE: 570 ps ia  (bo i l i ng )  
600 ps ia  ( j u s t  elow c r i t i c a l  pressure) 
650 ps ia '  ( j u s t  b o w  c r i t i c a l  pressure) 
700 ps ia  (super c r i t i c a l )  

ork ing f l u ids ,  the  heater was t o  have been For each o f  t h  
operated a t  fo 
c r i t i c a l  pressure 

ures; bo i l ing ,  j u s t  below and j u s t  above the  
a t  a super c r i t i c a l  pressure. 

210 F-250 F (propane) 
220 F-260 F (95% propane, 5% isopent 
230 F-270 F (90% propane, 10% isopentane) 

For each o f  the  heater pressures the working f l u i d  o u t l e t  
temperature was var ied from a cond i t ion  from where i f  an i sen t rop i c  
expansion occured from the  heater o u t l e t  t o  the  condenser i n l e t  (a 
tu rb ine  expansion), the expansion process would j u s t  c lea r  the  

def ined by t h i s  expansion process, the  working f l u i d  temperature 

. 
dome" o r  two-phase region. From the  heater o u t l e t  temperature I1 

and increased by 5 and 10 F. 

S: 3700-1 1600 1 (propa 
3700-1 1400 1 b/hr (95% p 

, 10% isopentane) 

For each o f   the^ heater presures, t h  
var ied +/- 25% from the predic ted f low r a t e  through the  HCRF 
tu rb ine  a t  t h a t  heater pressure. In add i t ion  f o r  selected t e s t  runs 
data was co l lec ted  a t  50, 75, and 100% o f  the  spec i f ied  f l ow  rate. 

. 
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Isobutane Working F l u i d  Family: 

-FLUIDS : i sobutane 
95% isobutane, 5% hexane 
90% isobutane, 10% hexane 

-1__---1_-------- -------------- 
-COOLING WATER 

FLOW RATE: 50000 l b / h r  
67000 l b /h r  
75000 l b / h r  

For each o f  the  working f l u i d s ,  t e s t s  were conducted a t  three 
cool ing water f low rates; 50000, 67000, and 75000 lb/hr. The 
nominal f low r a t e  f o r  most o f  the  t e s t s  was 67000 lb/hr, For 
selected conditions, t e s t s  were conducted w i t h  a1 1 the parameters 
he ld constant except the cool ing water f low which was varied. 

-WORKING FLUID 
FLOW RATE: 3700-1 1000 1 b/hr (isobutane) 

3700-9500* 1 b/hr (95% i sobutane, 5% hexane) 
3700-7OOW 1 b/hr (90% i sobutane, 10% hexane) 

For each of the  working f lu ids ,  the  working f l u i d  f low r a t e  was 
var ied +/- 25% from the predicted f low r a t e  through the HCRF 
tu rb ine  a t  t h a t  heater pressure. 
also co l lec ted  a t  50, 75, and 100% o f  the spec i f ied  f low rate. 
Data f o r  both the  condenser and heater were taken dur ing these 
tests.  I n  add i t ion  s p e c i f i c  tests, unique t o  the  condenser were 
run w i t h  each f lu id .  These condenser t e s t s  were run from 6600 t o  
9800 lb/hr. Because o f  the  b r i n e  temperature l i m i t a t i o n s  a t  t h e  
time the p a r t i c u l a r  t e s t  ser ies were being conducted, it was not  
possible t o  obta in  data on a l l  o f  the desired conditions, 
p a r t i c u l a r l y  w i t h  the  90% isobutane, 10% hexane f l u i d .  

For selected t e s t  runs data was 

-----I_---------- ----------- 
-INLET 

SUPERHEAT: 80 F 
60F 
40F 
2OF 
1 OF 

The condenser t e s t  data taken i n  conjunct ion w i t h  the heater 
t e s t i n g  d i d  not  attempt t o  maintain the l e v e l  o f  the  superheat 
enter ing the condenser. The t e s t s  unique t o  the  condenser howe 
d i d  cont ro l  the l e v e l  o f  superheat i n  the  working f l u i d  enter ing 
the condenser t o  the  values ind icated f o r  each o f  the f l u i d s  
tested (w i th  the exception o f  the 90% isobutane, 10% hexane f o r  
which t e s t i n g  was l i m i t e d  due t o  the  b r i n e  temperature). 

t 
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----------- 
FLOW RATE: 50000 lb /h r  

67000 lb /h r  

For each o f  the working f l  ucted a t  three 
00 lb/hr. The 
00 lb/hr. For 
a l l  the parameters 
ch was varied. 

. 

propane,, 5% i sopehtane) 
e, 1OX isopentane) 

For each o f  the working f lu ids,  the working f l u i d  f low r a t e  was 
varied t/- 25% from the predicted f low r a t e  through the 
turb ine a t  t h a t  heater pressure. For selected t e s t  run 
also co l lected a t  50, 75, and 100% o f  tlie speci f ied f l ow  rate. Data 

------------------ 
-INLET 
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TURBINE TESTS CONDUCTED 
. .  . .  

-FLU1 DS: i sobutane 
95% isobutane, 5 
90% isobutane, 1 

The major i t y  of the t e s t i n g  w i th  the HCRF turb ine was done w i th  
the isobutane working 
w i th  the 95% isobutan ane and the 90% .isobutane, 10% 
hexane working f luids. 
fami ly  o f  working f luids, however, t h i s  was done pr imar i  
checkout mode and no performance data was 

Some l i m i t e d  t e s t i n g  was also done 

urbine was operated w i t h  the  propane 

-PRESSURE 62 
INLET: 510 ps ia (isobutane) 

550 ps ia (isobutane) 
560 psia (isobutane) 
550 ps ia  (95% isobutane,. 5% hexane) 
510 psia, (95% isobutane, 5% hexane) 
480 ps ia (902 isobutane, 10% hexane) 

Testing was done w i th  the‘heaters operating i n  both a 
supercr i t i ca l  mode and i n  a b o i l i n g  mode w i th  the turb ine 
operating. 
isobutane, 5% hexane and the 90% isobutane, 10% hexane working 
f l u i d s  was l i m i t e d  o r  not  possible because o f  the low br ine  

. 
Testing i n  the supercr i t i ca l  mode w i th  both the 95% 

temperatures. I ,  

----~~---~__l-_l___---___-----l__l_________- 

-PRESSURE @ 
EXHAUST: 55 ps ia 

65 ps ia 
75 ps ia 
85 ps ia 
95 ps ia 

105 ps ia 
115 ps ia 
125 ps ia 

The turb ine exhaust pressure was not  cont ro l led except f o r  those 
t e s t  condit ions where data was co l lected on the turb ine 
performance a t  d i f f e r e n t  pressure rat ios.  
pressure r a t i o )  were co l lected f o r  each o f  the f l u i d s  i n  the 
working f l u i d  family. It was not  possible 
isobutane, 5% hexane o r  the 90% isobutane, 
varying pressure r a t i o s  and the heater ( t u r  
supercr i t i ca l  mode: i n  order t o  get perform 
pressure r a t i o s  w i th  these f l u i d s  the u n i t  had.to operate as a 
b o i l i n g  cycle. 

These tes ts  (varying 

n l e t )  i n  a . 

(A l i m i t a t i o n  imposed by the br’ine temperature.) 



. 

r 

_--_----------------------_____l____l_________- 

-SUPERHEAT @ 

ne, 5 hexane 
25 F ,  isobutane and 95 isobutane, 5 hexane 
20 F t isobutane and 95 isobutane, 5 hexane) 

EXHAUST: 

95 isobutane, 5 hexane) 
95 isobutane, 5 hexane) 

A series o f  tes ts  was run w i th  both the isobutane and the 95% 
isobutane, 5% hexane working f l u i d s  where the amount o f  superheat 
i n  the turb ine exhaust was controlled. The exhaust temperature 
was contro l led by adjusting the working f l u i d  vapor temperature 
leaving the heater (entering the turbine) by hanging the br ine  
flow rate. The purpose o f  these tes ts  was t obtain performance 
data as the isent rop ic  expansion process i n  the turb ine hOZZleS 
went through the "two phase" region a t  varying magnitudes o f  
equi 1 ibriurn mosi t u re  level. Because o f  the 1 im i ta t ions  imposed 
by the low br ine  temperatures, the 95%: isobutane, 5% hexane f l u i d  
tes ts  could not be conducted a t  a condit ion where the isent rop ic  
expansion process completely missed the "dome". 

. . .  
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INTEGRAL CONDENSATION TESTS 

-FLU IDS: propane 
90% propane, 10% i sopentane 
80% propane, 20% i sopentane 
75% propane, 25W i sopentane 
70% propane, 30% isopentane 
65% propane, 35% i sopentane 
60% propane, 40% i sopentane 

F lu ids used f o r  t h i s  t e s t  ser ies ranged i n  composition from a pure 
(technical grade) propane f l u i d  t o  a mixture o f  60% propane, 40% 
isopentane f o r  the purpose o f  attempting t o  i d e n t i f y  the dev iat ion 
from the assumption o f  in tegra l  condensation i n  the condenser 
performance model. Testing t o  examine the performance o f  f l u i d s  
w i th  higher leve ls  o f  isopentane was l i m i t e d  due t o  the low br ine  
temperatures. 

-WORKING FLUID 
FLOW RATE: 6400 lb /h r  

7700 lb /hr  
9000 lb /h r  

Performance data was co l lected for each o f  the f l u i d s  tested a t  
working f l u i d  f low rates of 6400 t o  9000 lb/hr. 
I----__ -I_--------------- 

-COOLING WATER 
FLOW RATES: 50000 lb /h r  

67000 lb /hr  
75000 lb /h r  

A t  a nominal working f l u i d  f low r a t e  ( 7700 lb /hr )  f o r  each f l u i d ,  
the cool ing water flow r a t e  was varied from 50000 t o  75000 lb/hr, 
--_--~----^__^_______--I_-I_______________.___-- 

-INLET 
SUPERHEAT: 30 F 

10 F 

The amount o f  superheat i n  the working f l u i d  vapor enter ing the 
condenser was varied from 30 t o  10 F a t  each o f  the working f l u i d  
and cool ing water f low rates tested f o r  a l l  o f  the working f l u i d s  
used i n  t h i s  t e s t  series. 

. 

. 
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. 
I n i t i a l l y  approximately 600 tes ts  were i d e n t i f i e d  f o r  t es t i ng  

w i th  the f a c i l i t y ;  417 tes ts  were conducted. 
run, some were postponed because the turb ine was not  avai lab le f o r  
operation when some o f  the f l u i d s  were tested and i n  some instances, the 
temperature o f  the geothermal f l u i d  was not high enough t o  obtain the 
desired heater o u t l e t  conditions. For the i n i t i a l  analysis o f  the data, 
a common series o f  t es ts  were selected f o r  analysis f o r  each of the 
working fluids. I f  the analysis of the data d i d  not fit the performance 
predicted by the models, and/or appeared questionable, the remaining 
data would have been analyzed as necessary. 
the analysis o f  the  heater performance, three d i f f e r e n t  heater pressures 
were selected: one j u s t  below the c r i t i c a l  pressure (a b o i l i n g  cycle), 
one j u s t  above the c r i t i c a l  pressure, and one fa r ther  above the c r i t i c a l  
pressure (both supercr i t i ca l  cycles). For one o f  the tes ts  ( j u s t  above 
the c r i t i c a l  pressure), performance was analyzed f o r  d i f f e r e n t  working 
f l u i d  f low rates. These common heater t e s t  conditions were analyzed for  
each o f  the working f l u i d s  except the 90% isobutane, 1OX hexane and the 
95% isobutane, 5% hexane working f lu ids,  where the tes t ing  was l im i ted  
do t o  the b r ine  temperature. 

common f o r  a l l  o f  the f l u i d s  tested, except the  90% isobutane, 10% 
hexane. The condenser tes ts  analyzed were run a t  supercr i t i ca l  heater 
pressures, w i th  d i f f e r e n t  working f l u i d  f low rates, cool ing water flow 
rates, and degrees o f  superheat. The d i f f e r e n t  f low ra tes  evaluated 
were kept as s im i la r  as possible, p a r t i c l u a r l y  w i th in  the same working 
f l u i d  family. 
superheat. The tes ts  w i th  the 90% isobutane, 10% hexane working f l u i d  
were l im i ted  because o f  the low br ine  temperatures. 
t es ts  were run a t  lower than desired working f l u i d  f low rates. 

The fol lowing two tables i d e n t i f y  the f l u i d s  tested (nominal 
chemsitry) and the t e s t  conditions t h a t  were i n i t i a l l y  evaluated. 
Note the alpha-numeric designation given t o  each o f  the t e s t  con- 
d i t ions:  the alpha designation i d e n t i f i e s  the nominal chemistry o f  the 
f l u i d  being tested. 
approximate values o f  the contro l led parameters f o r  the heater and 
condenser tes ts  i n i t i a l l y  evaluated. 
the data sheets f o r  the tes ts  which were evaluated. 

O f  those tes ts  not 

For the tes ts  selected for  

The condenser tes ts  analyzed i n i t i a l l y ,  l i k e  the heater tests, were 

The same condit ion was applied wi th the leve ls  o f  

I n  general these 

The second tab le  (g iv ing t e s t  conditions) l i s t s  the  

Also included i n  t h i s  appendix are 

- 
The alpha-numeric f i l e  name i d e n t i f i e s  the t e s t  condi t ion and the 

working f l u i d  (see the f i r s t  o f  the fo l lowing tables). The descr ip t ion 
of the channels on the data sheets provides an adequate i d e n t i f i c a t i o n  
o f  the locat ion o f  the sensors w i th  the fo l lowing exceptions. The "SCHX 
WF TEMP" are the intermediate working f l u i d  temperatures on the heater. 
The PHx and the VAPx designate whether the sensor i s  on the preheater o r  
the vaporizer. The working f l u i d  temperature p r o f i l e  4s from the i n l e t  
o r  co ld  end t o  the o u t l e t  o r  hot  end. The "CONDENSER CW TEMP: CC1-CC7" 
are the cool ing water temperature sensors t h a t  were added a f t e r  the 
i n i t i a l  ins ta l la t ion .  The cool ing water temperature sensors are l i s t e d  
on the data sheets from the bottom (cold end) t o  the top (hot end) o f  
the vessel. Note t h a t  f o r  some o f  these cool ing water temperature 
sensors the value l i s t e d  on the data sheets i s  one t h i r d  o f  the actual 
value. This resulted from the lack o f  spare instrumentation leads when 
the sensors were i n s t a l l e d  which neccesitated taking the cool ing water 
temperature p r o f i l e  w i th  three d i s t i n c t  sets o f  readings. These three 
sets were then averaged t o  provide the data used f o r  analysis. 
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At.  SUPERCRITICAL CYCLE FLUIDS TESTED 

F l u i d  

i sobutane 

95 i sobutane, 
5 hexane 

90 i sobutane, 
10 hexane 

propane 

95 propane, 
5 isopentane 

90 propane, 
10 isopentane 

80 propane, 
20 i sopentane 

75 propane, 
25 5 sopentane 

.70 propane, 
30 i sopentane 

65 propane, 
35 i sopentane 

60 propane, 
40 i sopentane 

Test 
NO. 

Axxx 

Bxxx 

cxxx 

Dxxx 

Exxx 

Fxxx 

Hxxx 

Ixxx 

Jxxx 

Kxxx 

Lxxx 

C r i t i c a l  C r i t i c a l  
Tempera t u  r e  Pressure 

274.9 F 529.2 ps ia  

283.5 F 533.9 ps ia  

292.1 F 530.3 psia 

205.95 F 615.9 ps ia  

213.4 F 622.5 ps ia  

220.9 F 628.9 ps ia  

236.2 F 640.1 ps ia  

244 F 644.4 ps ia  

251.8 F 647.5 ps ia  

259.7 F 649.1 ps ia  

267.7 F 648.9 ps ia  

A-1 0 



A2a.- SUPERCRITICAL CYCLE DATA ANALYZED 
HEATER TESTS 

Test Heater Heater Outlet Working F lu id  
No. Pressure Temperature Flow Rate 

A1 5 500 psia 280 F 7200 lb /hr  
550 psia 290 F 8200 lb/hr  

I1  II II 11 '6150 lb/hr 
A28 

$100 l b / h r  
A28 
A28 
A33 550 p i a  ;300 F ' 8200 l b / h r  
A4 1 600 p i a  300 F 9200 lb /hr  

B15 500 psia 288 F 7100 l b / h r  
550 psia 298 F 8100 lb/hr 

6075 lb/hr  
B28 

4050 l b / h r  
B28 
B28 

C113 550 psia 294 F 8600 l b / h r  

D15 600 psia 220 F 8000 l b / h r  
650 psia 230 F 8600 l b / h r  

6450 lb/hr 
028 

4300 l b / h r  , 

028 
D28 
D33 650 psia 240 F 8600 l b j h r  
04 1 700 psia 239 F 9400 l,b/hr 

E l  5 600 psia 231 F 7900 l b / h r  
8600 lb /hr  
6450 l b / h r  . 

E28 

' 4300 lb /hr  
E28 
E28 
E33 650 psia 251 F 8600 lb /hr  
E41 9300 lb /hr  

F15 7900 l b / h r  
8600 l b / h r  
6450 l b / h r  

F28 

4300 lb /hr  
F28 
F28 
F33 8600 l b / h r  
F4 1 9300 l b / h r  

II It I t  I1 

It II 11 ?I 

11 II II I 1  

II II II I 1  

II II ll 11 

I t  II II II 

II It II II 
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A2a. SUPERCRITICAL CYCLE DATA ANALYZED 
CONDENSER TESTS 

Superheat@ 
Condenser In 

Test 
No. 

Heater 
Pressure 

550 psia 

550 ps ia 

II I t  

I t  I t  

II I t  

t I  ll 

II II 

I t  I) 

550 psia 

550 psia 

11 II 

II II 

II 11 

II It 

II I1  

II II 

550 psia 
t l  II 

II I t  

11 II 

II II 

I t  ll 

II 11 

II II 

650 psia 
I1 11 

II 11 

I t  I t  

II II 

650 psia 
II II 

II 11 

II II 

II II 

650 psia 
I t  I t  

I t  I 1  

II II 

II II 

650 psia 
I1  II 

I t  II 

II II 

11 11 

Workin F lu id  Cooling Water 
Flow il ate Flow Rate 

67000 lb /h r  

67000 lb /hr  

I 1  I1  

II II 

II I t  

I t  II 

I 1  II 

II II 

A28 
A28 
A28 
A53 
A6 1 
A66 
A7 1 
A76 

8200 lb /hr  
6150 ?b/hr 
4100 lb /hr  
6600 lb /hr  
9250 lb /hr  

11 ( 1  

I t  II 

II II 

.I 

67000 lb /h r  
11 II 

B28 
B28 
828 
B55 
B61 
866 
B71 
B76 

C l  00 
c101 
c102 
C103 
C11D 
c111 
c112 
C113 

D28 
D28 
D28 
D35 
D37 
D55 
062 
D65 
D71 
D77 

8200 lb /hr  
6150 lb /hr  
4100 lb /hr  
9250 lb /h r  
9250 lb /hr  

I t  II 

II I t  

67000 lb /h r  
II C I  60 F 

40 F 
20 F 
10 F 

I t  11 

II I1  

11 II 

II II 

II I t  

4900 lb /hr  
6100 l b l h r  
7900 lb /hr  
8650 lb /h r  
4900 lb /hr  
6500 lb /h r  
7700 lb /hr  
8600 lb /h r  

67000 lb /hr  
I 1  I t  

II II 

11 II 

60 F 
40 F 
25 F 
20 F 

70 F 
60 F 
40 F 

50000 lb /h r  
II I t  

t l  II 

II II 

8600 lb /hr  
6450 lb /hr  
4300 lb /hr  
8600 lb /hr  

11 11 

67000 lb /h r  
II II 

II II 

75000 lb /h r  
50000 lb /hr  
67000 lb /hr  
II II 

9250 lb /hr  
II 

-- 
30 F 
20 F 
10 F 
5 F  

II 

I t  

II 

11 

8600 
6450 
4300 
8600 

92 50 
I1  

I t  

I t  

II 

II 

II 

II 

I t  

b/hr 
b/hr 
b/hr 
b/hr 

b/hr 
I t  

I 1  

I t  

II 

I t  

II 

II 

II 

67000 
11 

11 

75000 
50000 
67000 
II 

II 

II 

II 

A-1 2 

I t  

II 

I t  

b/hr 

b/hr 
b/hr 
b/hr 

I t  

I 1  

II 

II 

II 

I t  

E28 
E28 
E28 
E35 
E37 
E55 
E6 1 
E66 
E71 
E76 

-- 
30 F 
20 F 
10 F 
5 F  



. 

. 

F28 
F28 

A2a. SUPERCRITICAL CYCLE DATA ANALYZED 
CONDENSER TESTS (cont'd) 

e .  

67000 lb/hr 
II II 6450 lb /hr  I 1  II 

650 ps ia  8600 lb /hr  

I 
II 11 4300 lb/hr II II 

It 8600 lb/hr 75000 lb/hr -- 
II II II 50000 lb/hr -- 

11 

I1  

F28 
F35 
F37 

650 ps ia  9250 lb /hr  67000 lb/hr -- 
30 F 
20 F 
10 F 

I t  I1 I1 II II I t  

II I1 11 II II I t  

I t  II 11 I f  II II 

F55 
F61 
F66 
F71 

660 ps ia  8200 lb/hr 67000 lb/hr -- - $1 II I1 11 II II 
D103 
F103 -- H103 ll I1 II I1 II II 

660 psia 8200 lb/hr 67000 lb/hr - 
10 F It  11 It I ll II 

L103 
L105 
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F i l e :  - A158au:C12 
T r i a l :  8 
T ime:  87/28/13/42 
F1 u i  d: 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

30 

FE-GF-1, GF FLOW RRTE 
TE-GF-3, PLRNT IELET GF TEMP 
TE-GF'-102, SCHX INLET GF TEMP 
TE-GF-100, SCHX I N T E i  GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLEl GF TEMP 
LT-WF-15, CONDENEER ,IQ LEVEL 
PT-WF-16, CONDENSER 3UTLET PRESS 
TE-WF-58, CONDENEER YJTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
Pf-WF-100, SCHX k F  14LET PRESS 
TE-WF-181, SCHX LF I.ILET TEMP 
TE-WF-108, SCHX kF TEMP:PHl 
TE-WF-109, SCHX kF TSMP:PH2 
TE-WF-182, SCHX INTEi  WF TEMP 
TE-WF-111, SCHX kF TEMP:VAPl 
TE-WF-118, SCHX kF 1EMP:VRPZ 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 

TE-WF-3, WF VAPOE FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENZER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-Cbl-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER IUTLET CW FLOW 
TE-CLI-4, CONDENSER I.ILET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CbI-101, LOWER COND CW TEMP 
CONDKNSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC3 
TE-CbI-188, UPPER COND CW TEMP 
CONDEINSER CW TEMF : CCZ 
C0NDE:NSER CW TEMF : CC 1 
TE-Cbl-5, CONDENSER OJTLET CW TEMP 
SPRRE: 
SPARE: 

FE-WF-7, SCHX OUTLET VAPOR FLOW 

17.9145 
321.6008 
316.2888 
252.9508 
177.4508 
188.3508 
22.1750 
51.2988 
92.7580 
643.9588 
24.6638 
9.4530 
33.6950 
484.6080 
118.8188 
198e3888 
226.1880 
245.7808 
259 9588 
268.5888 
278.1158 
485.6588 
14.5255 

116.8588 

112.2588 

202.9808 
52.4288 
303.1888 
137.5488 
88.8888 
8 .8880  
87.5886 
0.8888 

0.8088 - 
94.6588 
8.8088 
0 rn 0000 
99.7500 

0.0080 

28 1.6580 

-. 5708 

-. 1858 

0.0088 

e. 0800 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
CPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPRRE 
SPRRE 
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F i l e :  A28-1 :C12 
T r i a l :  0 .  
Time:  08/17/11/37 
F 1  ul  d: 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-CF-1, CF FLOW RATE 10 7280 CPM 
2 TE-GF-3, PLANT I b L E T  CF TEMP 320.4000 DEC F 
3 TE-CF-102, SCHX INLET CF TEMP 314.3800 DEC F 
4 TE-GF-100, SCHX INTE? GF TEMP 264.1000 DEG F 
5 TE-GF-103, SCHX CUTLET TEMP 184.1588 DEC F 
6 TE-CF-6, PLRNT OLTLEf  GF TEM 186.4808 DEC F 
7 LT-WF-15, CONDENEER -18 LEVEL 15.9080 INCH 
8 PT-WF-16, CONDENCER IUTLET PRES 44.3400 PSIG 
9 TE-WF-58, CONDENEER IUTLET TEMP 85.9088 DEC F 
10 PT-WF-19, FEED PLMP DISC PRE 646.2800 PSIC 
11 FE-WF-1, SCHX WF FEED FLOW 12 0600 GPM 
12 FE-WF-61, SCHX WF B Y W S S  FLOW 24.2160 GPH 
13 FE-WF-1/61, TOTAL WF PUMP FLOW 35.7600 GPH 
1 4  F-108’ SCHX EF I J L E T  PRESS 534.5000 PSIG 

16 TE-WF-108, SCHX EF TEMP:PHl 21 6 2000 DEG F 
17 TE-WF-109, SCHX InF TEMP:PH2 247.8008 DEG F 
18 TE-WF-102, SCHX INTE? WF TENP 261.3880 DEG F 
19 TE-WF- I l l ,  SCHX EF TEMP:VAPl 272.8000 DEG F 

DEG F 
21 TE-WF-104, SCHX CUTLET WF TE 289.2280 DEG F 
22 WF VAPCR F-OW PRESS 535.9000 PSIC 
23 SCHX OUTLET VAPOR FLOW 7.5130 ACFH 
2 4  WF VAPOE FL3W TEMP. 290 3 8 8 0  DEG F 
25 TE-WF-52, TURBINE IN-ET TEMP 
26 PT-1JF- 10, TURBINE I N  -ET PRESS 
27 TE-WF-53, TURBINE OUTLET TEMP 
28 Pt-WF-12, TURBINE OUTLET PRESS 
29 TE-WF-13, CONDENEER INLET WF TEMP 
30 . PT-WF-52, CONDENEER INLET WF PRESS 
31 FE-Cbl-1, PLANT I b L E T  CW FLOW 

15 F-101, SCHX EF I J L E T  f E  188.7708 DEC F 

20 TE-WF-110, SCHX EF TEMP:VAP2 279 e 8000 

32 FE-CCI-22, CONDENEER IUTLET CW FLOW 
33 TE-CGI-4, CONDENSER I d L E T  CW TEMP 
3 4  C0NDE:NSER CW TEHF : CC 7 
35 TE-Cbl-101, COWER COND CW 
36 C0NDE:NSER CW TEMF : CC 5 
37 CONDENSER CW TEMF : CC 5 
38 CONDEINSER CW TEMF : CC4 
39 CONDEINSER CW TEMF : CC 3 
40 TE-Cbl-180, UPPER COND CW TEMP ’ 
4 1  CONDEINSER CW TEMF : CC 2 
4 2  C0NDE:NSER CW TEMF : CCS 
4 3  88.8000 - DEC F 

4 5  0.0000 SPARE 
4 4  0.0008 ’ SPRRE 
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F i l e :  
T r i a l :  
Time: 
F1 u i  d: 

A28-2: C12 

08/07/12/06 
0 

CHANNEL DESCRIPTION VALUE UN I TS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GPM 
DEG F 

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14- 
15 
16 ~ 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2% 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4s 

FE-GF-1, GF FLOW RATE 
TE-GF-3, PLANT IbLET GF TEMP 

TE-GF-100, SCHX INTE? GF TEMP 

TE-GF-6, PLANT OLTLET GF TEMP 
CT-WF-15, CONDENEER -1Q LEVEL 

TE-WF-58, CQNDENEER 3UTLET TEMP 
PT-WF’-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 

FE-WF-l/61, TOTAL WF PUMP FLOW 

TE-GF-102, SCHX INLET GF TEMP 

TE-GF-183, SCHX CUTLfT TEMP 

PT-WF’-16 CONPENE ER 3UTLET PRESS 

FE-WF-61, SCHX WF BY’ASS FLOW 

PT-WF-100S SCHX CF IJLET PRESS 
TE-WF-101, SCHX CF IJLET TEMP 
TE-WF-108, SCHX CF TfMP:PHl 
Th-WF-109, SCHX CF TIMP:PH2 
TE-WF-102, SCHX I N T E i  WF TEMP 
TE-WF-llIp SCHX CF TSMP:VAP1 
TE-WF-110, SCHX CF TSMP:VAP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUlLET VAPOR FLOW 
TE-WF-3, WF VAPOR FL3W TEMP 

PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 

PT-WF-52, CONDENEER INLET WF PRESS 
FE-CCI-I, PLANT IbLET CW FLOW 
FE-CGI-22, CONDENEER 3UTLET CW FLOW 
TE-CCI-4, CONDENSER IJLET CW TEMP 
C0NDE:NSER CW TEMF : C C 7  

CONDENSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : C C 5  
C0NDE:NSER CW TEMF : C C 1  
CONDElNSER CW TEMF : CC 3 

CONDENSER CW TEMF: CCZ 
CONDElNSER CW TEMF : CC 1 
TE-CCI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

TE-WF-52, TURBINE IN-ET TEMP 

TE-WF-13, CONDENEER INLET CIF TEMP 

TE-CCI-101, LOWER COND CW TEMP 

TE-Cbl-100, UPPER COND CW TEMP 

A-16 

18.3200 
320.2088 
315.2000 

187.8700 

15.4180 
49.8300 
91.4080 

21.9240 

267.100e 

190.7000 

635.4000 

15,3480 
36.8880 
534.8000 
105.3780 
207.3000 
243.8000 
260.2000 
272.9088 

288.7588 

12.4270 
290.7888 
96.7800 
-3.8000 

86.6000 
.1500 
199.0000 
49.8600 
350.9808 
135.6700 
79.9000 
0. 0000 
85 9000 
0.0000 
0.0000 
0.0000 
85.7000 
92.4008 
8.0000 
0.0000 
96.2008 
0.0000 
0.0000 

280.3000 

534,6000 

DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 



F i  le: A28-3:C12 
T r ia l :  0 
Time: 88/17/12/38 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 . 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

- 36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

. 
* 

FE-GF-1, GF FLOW RAT: 25.8868 
TE-GF-3, PLFLNT ICLET GF TEMP 328.8888 
TE-GF-182, SCHX INLET CF TEMP 315.4500 

TE-GF-183, SCHX CUTLIT TEMP 191.5700 
TE-GF-6, PLANT OLTLET GF TEMP 194.8000 
LT-WF-15, CONDENEER -1Q LEVEL 14.9238 
PT-WF-16, CONDENEER 3UTLET PRESS 54.3480 
TE-WF-58, CONDENEER WTLET TEMP 96.2808 
PT-WF’-19, FEED PLMP D I S C  PRESS . 633.0000 
FE-WF-1, SCHX WF FEED FLOW 38.1988 

FE-WF-1/61, TOTAL WF PUMP FLOW 37.3080 
PT-WF-188, SCHX LF IqLET PRESS 534.9000 
TE-WF-181, SCHX LF I4LET TEMP 189.5708 

TE-GF1-188, SCHX INTEP GF TEMP 267.6888 

FE-WF-61, SCHX WF BY’ASS FLOW 7 4340 

TE-WF-108, SCHX LF TEMPzPH1 282.7808 
TE-WF-100, SCHX CF TIMP:PH2 248.6880 

TE-WF-110, SCHX IrF TEMP:VAPZ 288.6088 

TE-WF-182, SCHX INTEP WF TEMP 259.9080 
TE-WF-111, SCHX CF TIMP:VAPl 273.3080 

TE-WF-184, SCHX CUTLZT WF TEMP 288 . 3608 

FE-WF’-f, SCHX OUTLET VRPOR FLOW 16.8188 
TE-WF-3, WF VAPOS FLJW TEMP 290 6000 

PT-WF’-74, WF VAPCR F-OW PRESS 532.4@00 

TE-WF’-52, TURBINE I N - E T  TEMP 95.5888 
PT-WF-18, TURBINE IN-ET PRESS -3.8800 
TE-WF-538 TURBINE OUTLET TEMP 87.7008 
Pf-WF-12, TURBINE OUTLET PRESS 1500 
TE-WF-13, CONDENEER INLET WF TEMP 201.4888 
Pf-WF-52, CONDENEER INLET ,WF PRESS 55.7308 

FE-01-22, CONDENEER 3U 
TE-CCI-4 , CONDENSER I qL 
CONDEINSER CW TEMF : C C 7  
TE-Cbl-181, LOWER COND CW TEMP 
C0NPE:NSER CW TEMF : C C 5  
CONDElNSER CW TEMF : CC 5 
CONDEINSER CW TEMF : C C 4  0 . 8800 
CONPEINSER CW TEMF : CC 3 85.2088 
TE-CbI-188, UPPER CON0 Ctd TEMP 96.9808 
CONDEINSER CW TEMF : C C Z  8,0888 

CW TEMF:CCl 8.8800 

8 . 0880 
SPRRE: 0 . 0000 

FE-Cbl-I, PLANT ICLET CW FLOW 3 5 2 . 1 m  

SER OJTLET CW TEMP 102.4800 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DE6 F 
DEG F 
DEC F 
SPARE 
SPARE 

A-17 



a 

. 

F i  le :  A28Fiou: C12 
Tci  .l: 0 
Time: 85/04/16/13/24 
F l u i d :  

CHANNEL DESCRIPTION VALUE UN I TS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 . 
17 
18 
19 
28 
21 . 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-I, GF FLOW R A T E  
TE-GF’-3, PLANT IbLET GF TEMP 
TE-GF-102, SCHX INLET GF TEMP 
TE-GF-100, SCHX I N T E i  GF TEMP 
TE-GF-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET GF TEMP 
LT-WF-15, CONDENEER ,IQ LEVEL 
PT-WF-16, CONDENEER 3UTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’FLSS FLOW 
PE-WF-lt’61, TOTAL WF PUMP FLOW 
PT-WF’-100, SCHX CF I.ILET PRESS 
TE-WF-101, SCHX CF I.ILET TEMP 
TE-WF-108, SCHX CF T 3 l P : P H l  
TE-WF-189, SCHX CF TEMP:PH2 
TE-WF-102, SCHX I N T E i  WF TEMP 

TE-WF-110, SCHX CF T5MP:VAP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR f,OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF Fl3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE I N - E T  PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-Cbl-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER 3UTLET CW FLOW 
TE-Cbl-4, CONDENSER I qLET CW TEMP 
CONDEINSER CW TEMF : CC 7 
TE-CbI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : C C S  
CONDENSER CW TEMF:CCS 
CONDENSER CW TEMF : CC 1 
CONDENSER CW TEMF:CC3 
TE-CbI-100, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 2 
CONDENSER CW TEMF : CC 1 
TE-CCI-5, CONDENSER OJTLET CW TEMP 
SPARE 
SPFLRE: 

TE-WF-111, SCHX CF TEMP:VAPl 

15.1297 
312.2333 
310.3222 
274.6333 
207.4133 
208.2889 
16.3184 
36.5733 
79.2222 
713.3778 
15.0480 
8,0080 
14.5489 
533.9556 
98.0178 
221.2889 
256.21 11 
269.7333 . 
278.01. 
28 1.7222 
290.6467 
529.5444 
8.4848 
290.2222 
116.4667 
46.0722 
11 1.4333 
38.101 1 
194.4222 
38.2167 
340.7000 
131.5233 
70.7778 
23.71 11 
73.5556 
25.1111 
77.0778 
26.81 11 
30.5333 
79.3444 
26.4222 
27.2111 
83.2444 
0.0000 
8.0080 

GPM 
DEC F 
DEG F 
DEG F 
DEG F 
PEG F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
GPM 
P S I C  
DEC F 
DEG F 
DEG F 
DEG F 
DEG f 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEC F 
P S I G  
DEG f 
P S I C  
DEG F 
PSIC 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG ‘F 
DEG F 
DEG F 
BEG, F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

i 

. 

b-18 



. 

F i  1s: A28Bau: C 12 
Tr ia l :  0 
Time:  85/04/16/12/32 
F l u i d :  

CHANNEL DESCRIPTION VRLUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 

FE-GF-1, GF FLOW RATE 23.5589 
TE-GF-3, PLANT ICLET CF TEMP 312.4111 
TE-GF-102, SCHX INLET CF TEMP 310.1778 
TE-GF'-l00, SCHX INTE? GF TEMP 276.6333 
TE-GF-103, SCHX CUTLET TEMP 215.8056 

LT-WF-15, CONDENSER - 1 Q  16.3199 
PT-WF-16, CONDENSER 3UTLET PRESS 40.2744 
TE-WF-58, CONDENSER IUTLET TEMP 83.6667 
PT-WF-19, FEED PLMP D I S C  PRESS 722.6778 
FE-WF-1, SCHX WF FEED FLOW 22.3940 

FE-WF-i/61, TOTAL WF PUMP FLOW 22.0167 
PT-WF-100, SCHX CF I\(LET PRESS 534.1333 
TE*WF'-101 , SCHX CF I4LET TEMP 103.741 1 
TE-WF-108, SCHX CF TEMP:PHl 2 16.5667 
TE-WF-109, SCHX LF TEMPZPH2 254.4 11 1 
TE-WF-162, SCHX INTE? WF 269.71 11 
TE-WF-111, SCHX CF TEMP: 279.2444 
TE-WF-118, SCHX CF TEMP:VAP2 282 . 8889 

WF VAPCR F-OW PRESS 528.61 11 

TE-WF-3, WF VAPOlF FLIW TEMP 291 1880 
TE-WF-52, TURBINE IN-ET TEMP 1 18.2889 
PT-WF:-l0, TURBINE IN-ET PRESS 50.6333 
TE-WF-53, TURBINE OUTLET *TEMP : 11 1.8889 
PT-WF-12, TURBINE OUTLET 42.6878 

PT-WF-52, CONDENSER INLE 42.9667 
FE-CbI-1, PLANT ICLET CW 341.3444 
FE-CCI-22, CONDENSER IUTLET CW FLOW 133.7367 
TE-CCI-4, CONDENSER I.lt-ET CW TEMP 71.4556 

TE-GF-6, PLANT OLTLET G 216.9222 

FE-WF-61, SCHX WF BY'ASS FLOW 0.0000 

TE-UF-104, SCHX CUTLET WF TEMP . 29 1.8356 

SCHX OUTLET VAPOR FLOW , 12.2479 

TE-WF-13, CONDENSER INLE 198.8778 

C0NDE:NSER CW TEMF : C C f  24 e 0000 
TE-CCI-lG11, LOWER COND CW TEMP 75.3333 
CONDEINSER CW TEMF : C C S  29.8889 
CONDEINSER CW TEMF : CC f 80.8008 
C0NDE:NSER CW TEMF C C I  27 .. 1222 
C0NDE:NSER CW TEMF : CC 3 38.4333 
TE-CM-100, UPPER COND CW T 83.5778 
CONDEINSER CW TEMF : CC 2 27.8222 
C0NDE:NSER CW TEMF : CC 1 28 8889 
TE-CCI ONDENSER OJTLET CW TEMP 88.7444 
SPARE: 0.0000 
SPARE: 0.0008 

A-19 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEC F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
DEG F 
SPARE 
SPARE 



F i l a :  
T r i a l :  
t i n e :  
F1 u i  d: 

A28#au:C12 

85/04/16/11/42 
0 

CHANNEL DESCRIPTION VALUE UNITS 
* C * * * * * * * * * * * * * + * * * * * * * * * ~ * * ~ ~ * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * ~ * * * * ~ ~ * * *  

1 
2 
3 
4 
5 
6 
7, 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T E  
TE-GF-3, PLANT IbLET GF TEMP 
TE-GF-102, SCHX INLET GF TEMP 
TE-CF-180, SCHX INTE? GF TEMP 
TE-CF-103, SCHX CUTLIT TEMP 

LT-WF-15, CONDENEER - 1 Q  LEVEL 
PT-WF-16, CONDENEER IUTLET PRESS 
TE-WF-58, CONDENEER IUTLET TEMP 
PT-WF-19, FEED PCMP DISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF B Y W S S  FLOW 
FE-WF-lR61, TOTAL WF PUMP FLOW 

TE-WF-101, SCHX LF 1.ILET TEMP 

TE-WF-109, SCHX LF TEMPtPH2 
TE-QF-102, SCHX I N T E ?  WF TEMP 
TE-WF-111, SCHX LF TIMP:VFIPl 
TE-blF-110, SCHX bF TEMP:VAP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F,OW PRESS 
FE-WF-7, SCHX OUILET VAPOR FLOW 
TE-WF-3, WF V A P O f  FLIW TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-IWF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CbI-1, PLANT IbLET CW FLOW 
FE-CGI-22, CONDENEER IUTLET CW FLOW 
TE-Clrl-4, CONDENSER 1.ILET CW TEMP 
CONDENSER CW TEMF : CC 7 
TE-Cbl-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : C C 5  
CONDENSER CW TEMF : CC 9 
CONDEINSER CW TEMF : C C 1  
C0NJDE:NSER CW TEMF: CC3 
TE-CGI-100, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF CCZ 
C0NDE:NSER CW TEMF : CC 1 
TE-01-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

TE-GF’-69 PLANT OCTLET GF TEMP 

Pf-WF’-100, SCHX LF I qLET PRESS 

TE-WF-108g SCHX bF 1ZMP:PHl 

37.3433 
3101 1889 
307.8467 

227.8980 
228.6556 
17.7986 

87.8778 
664.21 11 
30.0840 
0.0008 
29.81 11 
534.1556 
103.6367 
215.4333 

279 e 4556 

44 3067 

255 rn 5333 
271 e 7778 
280.4556 
282.8222 
291.4633 
527.0444 
16.3989 
291.6333 
119.2333 
56.0178 
110.4556 
48.2256 
202.7667 
48.3833 
340.4088 
133.6956 
71.2444 
23.9222 
76.2444 

82.71 11 
28.1222 
38.3333 
87.5333 

30.6222 
93.9778 
0. 0000 
0.0000 

26.4444 

29. e444 

CPM 
BEG F 
DEG F 
DEG F 
DEG F 
DEC F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
CPM 
GPM 
P S I C  
PEG F 
DEG F 
DEG F 

DEG F 
BEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
P S I C  
DEG F 
P S I C  
DEC F 
PSIG 
CPM 
CPM 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEC -F 
BEG F 
DE6 -F 

DEG> F 

DEG F 
SPARE 
SPRRE 

A-20 



. 
4 

L 

.. 

F I  le :  R33aue: C12 
T r i  a1 : 0 
Time: 88/18/18/82 
F l u i d :  . 

CHANNEL DESCRIPTION VALUE UNITS 
* * * * * * * * * * * * * C * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ *  - 1 

2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW RATE 

TE-GF-102, SCHX INLET GF TEMP 
TE-GF-188, SCHX INTE? GF TEMP 
TE-GF‘- 103, SCHX C UTL ZT TEMP 
TE-GF-6, PLRNT OLTLET GF TEMP 
LT-WC‘-lS, CONDENEER - 1 Q  LEVEL 
PT-WF’- 16, CONDENE ER YJTLET PRESS 
TE-WF-58, CONDENEER XJTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BYWSS FLOW 
FE-WF’-l&l, TOTAL WF PUMP FLOW 
PT-WF-108, SCHX EF II(LET PRESS 
TE-WF-101, SCHX EF 14LET TEMP . 
TE-WF-108, SCHX EF TZMP:PHl 
TE-WF-189, SCHX L.F TEMP:PH2 
TE-WF-182, SCHX I N T E 7  WF TEMP 
TE-WF-111 , SCHX LF T3 lP:VAPl  
TE-WF-118, SCHX EF TZMP:VRP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 

TE-WF-3, WF VAPOI; FL3W TEMP 
TEhWF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS I 

FE-CGI-22, CONDENEER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER I.(LET CW TEMP 
CONDEINSER CW TEMF : C C ?  
TE-CGI-101, LOWER COND CW TEMP 
CONDEINSER CW TEMF : C C S  
CONDEINSER CW TEMF : C C S  
CONDElNSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF: CC3 
TE-CW-l8B, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CCZ 
C0NDE:NSER CW TEMF: C C l  

TE-GF-3, PLRNT IbLET GF TEMP 

FE-WF-7, SCHX OUlLET VAPOR FLOW 

FE-CCI-lv PLANT lELET CW FLOW 

CONDENSER OJTLET CW TEMP 

SPRW 

29.6878 
321.5588 

274.8888 
282.2888 
205.9580 
14.4858 
51.8558 
93.6880 
639.8880 
38.8388 
7.6268 
36.9658 
534.5000 
106.3750 

258.1588 
267 . 2008 
277.8808 
282.6880 
298.3780 
538.8588 

315. e688 

2 1’3.0588 

17.7975 
388 9500 
89.3880 

-3.3188 

,1358 

53.2858 

139.5750 

0.6000 
85,8888 
0. 8888 
8.8888 
8.0088 
82 4588 
94.3008 
0 . 8080 
8 s  0088 
181.5588 
8 0880 
0 . 8888 

8 6 s  1500 

224,1006 

353.1088 

7 7 s  7588 

GPM 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
RCFM 
DEG F 
DEG F 
PSIG 
DEG F 
P S I C  
DEG F 
PSIG 
CPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-21 



1 s 
1 , 1 

s 

F i  l a :  
T r i a l :  
T i  me: 
F l u i d :  

A4lDau:C12 

09/12/15/45 
0 

CHANNEL DESCRIPTION VALUE UN $39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T E  
TE-GF-3, PLANT IbLET CF TEMP 
TE-CF-102, SCHX INLET GF TEMP 
TE-GF-180, SCHX I N T E I  GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET GF TEMP 
LT-WF-IS, CONDENEER - 1 Q  LEVEL 
PT-WF-16, CONDENEER 3UTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF'-lS, FEED PLMP D I S C  PRESS 
FE-WF-I, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX LF I4LET PRESS 
TE-WF'-101, SCHX LF I-iLET TEMP 
TE-WF'-108, SCHX LF TEMP:PHl 
TE-WF-109, SCHX LF TEMP: PH2 
TE-WF-182, SCHX INTEI WF TEMP 
TE-WF-111, SCHX LF TEMP: V A P l  
TE-WF-118, SCHX LF TIMP:VRP2 
TE-WF-$84, SCHX CUTLET WF TEMP 
Pt-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-Cbl-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER DUTLET CW FLOW 
TE-CGI-4, CONDENSER I4LET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CGI-181, LOWER COND CW TEMP 
CONDEINSER CW TEMF : CCS 
CONDEINSER CW TEMF : C C 5  
C0NDE:NSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF CC 3 
TE-CGI-180, UPPER COND CW TEMP 
CONDEINSER CW TEMF : C C Z  
C0NDE:NSER CW TEMF : CC 1 
TE-CCI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

A-22 

32.5780 
328.1667 
318.1550 
281.1833 
21 4.4358 
2 15.8333 
10,8258 
62,2883 
183.6667 
642.5833 
34,0267 
5.3838 
39.2417 
584.6833 
116.1600 

254.5333 
273.2167 
285.2588 
291.4667 
381.6917 
585.0667 
17. 527@ 
380.9333 
115.4833 

113.0333 
.1800 
203.5580 
64,8800 
333.7000 
134.8617 
85.4833 
0,0000 
93.7500 
0.0000 
8.8800 i 

0.0000 
105.7833 
104.2533 

8.0000 
118.9888 
0.0880 
0.8000 

216.6333 

-3. i 908 

8.0880 

CPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
P S I G  
CPM 
CPM 
GPM 
PSIG 
DEG F 
DEC F 
DEC F 
DEC, F 
DEC F 
DE 
DEG F 
PSIG 
ACFM 
DEC F 
DEG F 
P S I G  
DEG F 
PSI6 
DEC F 
P S I G  
GPM 
CPM 
DEG F 
DEG F 
DEG' F 

DEG- F 
PEG F 
DEG F 
DEG F 
DEC F 
SPRRE 
SPARE 



F i l e :  RA4 1 A a :  C 1 2  
T r i  a1 : 0 
T i  me: 8 5 / 0 4 / 1 8 / 1 3 / 2 9  
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
2 5  
26 
27 
28 
29 
30 
31 
32 
33 
3 4  
3 5  
36 
37 
38 
39 
4 0  
4 1  
4 2  
4 3  
44 
4 s  

. 

FE-GF-1, GF FLOW R A T E  18.2607 
TE-GF'-3, PLANT I b L E T  GF TEMP 315.9333 
TE-GF'-182, SCHX INLET GF TEMP 313.7933 
TE-GF-100, SCHX I N T E I  GF TEMP 284.4889 
TE-GF'-l03, SCHX CUTLET TEMP 216.2089 
TE-GF-6, PLANT OLTLEr GF TEMP 217.3667 
LT-WF'-lS, CONDENEER -1Q LEVEL 13.2436 
PT-WF'-16, CONDENEER 3UTLET PRESS 32.801 1 

PT-WF-19, FEED PLMP DISC PRESS 719.2667 
FE-WF-1, SCHX WF FEED FLOW 16.5353 

TE-WF-58, CONDENEER 3UTLET TEMP 74.2809 

FE-WF-61, SCHX WF BY'ASS FLOW 0.0000 
FE-WF'-1/61, TOTAL WF PUMP FLOW 16.0467 
PT-WF'-100, SCHX EF I q L E T  PRESS 583.6889 
TE-WF-101, SCHX EF I q L E T  TEMP 98.8867 
TE-WF'- 108, SCHX E F T IMP: PH 1 226.7333 
TE-WF-109, SCHX EF TEMP:PHP 264.8333 
TE-WF-102s SCHX I N T E I  WF TEMP 279.3111 

TE-WF-118, SCHX EF TEMP:VAP2 2 9 2 . 4 1  11 
TE-WF-la4, SCHX CUTLET WF TEMP 380.7778 
PT-WF-74, WF VAPCR F-OW PRESS 577.71 11 
FE-WF-7, SCHX OUTLET VAPOR FLOW 8.8619 
TE-WF'-3, WF VAPOF FL3W TEMP 300.5556 
TE-WF'-52, .TURBINE IN-ET TEMP 138.2444 

TE-WF-53, TURBINE OUTLET TEMP 183.51 11 

TE-WF-111, SCHX EF TEMP:VAPl 287.5444 

PT-WF-10, TURBINE IN-ET PRESS 61.1911 

PT-WF-12, TURBINE OUTLET PRESS 34.0100 
TE-WF-13, CONDENEER INLET WF TEMP 195 8889 
PT-WF-52, CONDENEER INLET WF PRESS 34.1489 
FE-Cbl-1, PLFlNT I b L E T  CW FLOW 338.9444 
FE-Cbl-22, CONDENEER IUTLET CW FLOW 135.6167 
TE-CbI-4, CONDENSER I qLET CW TEMP 64.6889 
C0NDE:NSER CW TEMF : CC? 23,3444 
TE-CGI-101, LOWER COND CW TEMP 67.5778 

C0NDE:NSER CW TEMF : CC f 71.4556 

C0NDE:NSER CW TEMF : CC3 25.1444 
TE-CGI-100, UPPER COND CW TEMP 74,3667 

C0NDE:NSER CW TEMF: C C 1  26; 6000 
CONDENSER OJTLET CW TEMP 78.5888 

C0NDE:NSER CW TEMF : CC 5 2 4  33a3 

CONDElNSER CW TEMF : C C I  24 .5778 

C0NDE:NSER CW TEMF : CC Z 26-91 11 

0.0000 
SPRRE: 0.0000 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F , 
PSIG 
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-23 



F i l e :  RA41 Ea: C12 
T r i a l :  0 
Time: 85/84/18/12/53 
F1 u i  d: 

CHANNEL DESCRIPTION VALUE UNITS 
* * * * * * * * * * * * * C * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 FE-GF-I, GF FLOW RAT5 31.5878 GPM 
2 TE-CF-3, PLANT IbLET GF TEMP 315.0778 DEG F 
3 TE-GF'-l02, SCHX INLET GF TEMP 3 12.9056 DEG F 
4 TE-C;F-100, SCHX INTE? GF TEMP 287.9889 DEG F 
5 TE-GF-103, SCHX CUTLET TEMP 238.8478 DEC F 

DEC F 6 TE-CF-6, PLANT OLTLET GF TEMP 231.3333 
7 LT-WF-15, CONDENEER ,IQ LEVEL 13.4152 INCH 
8 PT-WF-16, CONDENEER 3UTLET PRESS 38.5433 P S I G  
9 TE-WF-58, CONDENEER 3UTLET TEMP 79.5222 DEC F 
10 PT-WF-19, FEED PLMP D I S C  PRESS 726.9889 P S I C  
11 FE-WF'-1, SCHX WF FEED FLOW 25.1807 GPM 
12 FE-WF-61, SCHX WF BY'ASS FLOW 8.8000 GPM 
13 FE-WF-lH61, TOTAL WF PUMP FLOW 24.8189 GPM 
14 PT-WF-100, SCHX LF I.(LET PRESS 583.9333 PSIG 
15 TE-WF-101, SCHX LF I.ILET TEMP 97.1178 DEG F 
16 TE-WF-108, SCHX LF TEMPEPHl . 224.0556 DEG F 
17 TE-WF-109, SCHX LF TEMP:PH2 265.1556 DEG F 

PEG F 18 TE-WF-102, SCHX INTE? WF TEMP 281.8008 
19 TE-WF-111, SCHX LF TEMP: V A P l  289.4222 DEG F 
20 TE-WF-110, SCHX LF TEMP: VAP2 294.2667 DEG F 
21 TE-WF-104, SCHX CUTLET WF TEMP 301.4933 DEG F 
22 PT-WF-74, WF VAPCR F-OW PRESS 576.3667 PSIG 
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 13.1152 ACFM 
24 TE-WF-3, WF VAPOF FL3W TEMP 301.5222 DEG F 
25 TE-WF-92, TURBINE IN-ET TEMP 145.3222 DEG F 
26 PT-WF-10, TURBINE IN-ET PRESS 60.8944 P S I C  
2 f  TE-WF-53, TURBINE OUTLET TEMP 116.9667 DEC F 

29 TE-WF-13, CONDENEER INLET WF TEMP 20 1.2556 DEG F 
3% PT-WF-52, CONDENEER INLET WF PRESS 40.1878 P S I G  
31 FE-CGI-1, PLANT IbLET CW FLOW 252.9667 GPM 
32 FE-Cbl-22, CONDENSER 3UTLET CW FLOW 135.8922 GPM 
33 TE-CGI-4, CONDENSER 1.ILEf CW TEMP 65.5889 DEG F 
34 C0NDE:NSER CW TEMF : C C 7  22.4889 DEG F 
35 TE-CGI-101, LOWER COND CW TEMP 69.7889 DEG F 
36 C0NDE:NSER CW TEMF : CC 5 24.3667 DEG F 
37 C0NDE:NSEP CW TEMF : CC 5 75.41 11 DEG F 
38 C0NDE:NSER CW TEMF : C C 4  25.8222 DEG F 
39 C0NDE:NSER CW TEMF : CC 3 113.6444 DEG F 
40 TE-CW-100, UPPER COND CW TEMP 79.4556 DEI; F 
41 CONDErNSER CW TEMF CC 2 26.8889 DEC F 
42 C0NDE:NSER CW TEMF : CC 1 27.9778 DEC F 
43 TE-CCI-5, CONDENSER OJTLET CW TEMP 85.1000 DEG F 
44 SPFIRE: 0. 0008 SPARE 
45 SPARE: 0.0000 SPARE 

28 PT-WF-12, TURBINE OUlLET PRESS 40.1622 P S I C  

i 

1 

1 

c 
1 

.. 
1 

1 

A-24 



F i  le: 
Trial :  
Time: 
F1 u i  d: 

ffA4lUa: C12 

85/84/16/10/55 
0 

CHANNEL DESCRIPTION VALUE UNITS 
*************~~t**********~***~****************************************** 

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3% 
31 
32 
33 
34 
35 
36 
37 - 
38 
39 
4% 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T E  
TE-GF-3, PLRNT IbLET GF TEMP 
TE-CF-182, SCHX INLET GF TEMP 
TE-GF-188, SCHX INTE? CF TEMP 
TE-GF-103, SCHX CUTLET TEMP 
TE-CF-6, PLANT OlTLET GF TEMP 
LT-WF-15, CONDENEER ,IQ LEVEL 
PT-WF-16, CONDENSER 3UTLET PRESS 
TE-WF-58, CONDENSER 3UTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BYSASS FLOW 
FE-WF-lR61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX bF 1.ILET PRESS 
TE-WF-181, SCHX bF 1.ILET TEMP 
TE-WF-188, SCHX EF TEMP:PHl 
TE-WF-189, SCHX bF TEMP:PH2 
TE-WF-102, SCHX INTE7 WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF-118, SCHX EF TEMP:VAP2 
TE-bIF-104, SCHX CUTLfT EIF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHK OUTLET VAPOR FLOW 

F VAPOF FL3W TEHP 
TURBJNE IN-ET TEMP 

PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUfLET TEMP 

TE-WF-13, CONDENSER INLET WF TEMP 
PT-WF-52, CONDENEER INLET ‘WF PRESS 
FE-CCI-I, PLANT IbLET CW FLOW 
FE-CCI-22, CONDENEER 3UTLET CW FLOW 
TE-CCI-4, CONDENSER IIJLET CW TEMP 
C0NDE:NSER CW TEMF: C C 7  
TE-CGI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : C C S  
CONDEINSER CW TEMF : C C 5  
CONDElNSER CW TEMF : CC 4 
C0NDE:NSER CW TEMF : CC 3 
TE-CM-108, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CCZ 
C0NDE:NSER CW TEMF : C C l  
TE-CCI-5, CONDENSER OJTLET CW TEMP 
SPFIRE: 
SPARE: 

PT-WF-12, TURBINE OUTLET PRESS 

44.9044 
315.1778 
312.721 1 
288.8556 
236.4856 
237.9778 
12.7414 
42.9533 
84.4222 
691.7222 
33.4678 
8.8888 
33.2280 
585.4778 
98.2933 
217.6667 
262.7889 
288.4808 
289.6888 
294.2880 
380.1444 
575.7778 
16.9432 
388.1222 
92.3889 
50.8444 
98.7333 
46.1178 
199.4333 
46.1888 

135.1900 
65.6444 
22.2778 
71.1889 
24,7778 
77.9444 
26.61 11 
24.8222 
83.8889 
28.1778 
38.7889 
90 . 7444 
8.8888 
0 . 8888 

349. 2222 

GPM 
DEG F 
DEC F 
DEC F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
PSIG 
CPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEC F 
PSIG 
ACFM 
DEG F 
DEG F 
PSIG 
DEC F 
PSIG 
DEG F 
PSIG 
CPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
SPARE 
SPARE 



1 
1 

. 

F i l e :  
T r ia l :  
Time: 
F1 u i  d: 

A53ave:C12 
0 

88-31-07: 88/84 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GPM 1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T E  
TE-GF-3, PLANT IbLET GF TEMP 
TE-CF-182, SCHX INLET GF TEMP 
TE-GF-188, SCHX INTE? GF TEMP 
TE-GF-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET GF TEMP 
LT-WF-15, CONDENCER - 1 Q  LEVEL 
PT-WF-16, CONDENEER JUTLET PRESS 
TE-WF'-58, CONDENIER 3UTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF'-61, SCHX WF BY'ASS FLOW 
FE-WF-lJ61, TOTAL WF PUMP FLOW 
PT-WF-180, SCHX CF I.(LET PRESS 
TE-WF-181, SCHX CF I4LET TEMP 
TE-WF-188, SCHX CF TEMP:PHl 
TE-WF-189, SCHX CF TEMP:PH2 
TE-WF-182, SCHX I N T E ?  WF TEMP 
TE-WF-111, SCHX CF TTMP:VAPl 
TE-WF-118, SCHX CF TSMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PI-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENSER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CGI-1, PLANT IbLET CW FLOW 
FE-CGI-22, CONDENSER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER I4LET CW TEMP 
C0NDE:NSER CW TEMF C C 7  
TE-CGI-181, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CCS 
CONPElNSER CW TEMF: CCS 
C0NDE:NSER CW TEMF C C 4  
C0NDE:NSER CW TEMF CC 3 
TE-CGI-188, UPPER CON0 CW TEMP 
C0NDE:NSER CW TEMF : C C Z  
CONDENSER CW TEMFECCl 
TE-Cbl-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

A-26 

29.1167 
368.1444 
386.781 1 
277.3889 
225.3344 
226.1778 
16.3258 
51.8833 
94.0889 
785.6778 

8.8888 
24.6288 
532.7889 
109.7422 

252.8778 
278.8556 
278.2667 
280.8333 
290.5867 
532.5444 
13.3634 
289.2333 
97.4333 
58.6856 
97.8222 
53.4889 
200.8889 
50.5622 
3 13.9889 
132.8778 
88.6778 
26.6888 
85.8556 
28.9222 
90.7444 
30.7444 
61.8889 
94.8889 

32.1667 
98.8888 
0.0080 

24.9880 

219.1111 

31. 8556 

0. 8808 

nEG F 
DEG F 
DEG F 
DEG F 
DEG F 
1 NCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIC 
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
CPM 
PEG F 
DEG F 
DEG F 
DEG F: 
DEG F 
DEG F 
DEG F. 
BEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 



F i l a :  
T r i  a1 : 0 
T i  me: 09-84-13:48/84 
F l u i d :  

A6 1 a w  : C 1 2 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 . 
36 

a 37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF’-1, CF FLOW R A T E  29.3622 
TE-Gf-3, PLANT IbLET GF TEMP 308.8778 
TE-Cf’-102, SCHX INLET GF TEMP 306.3122 
TE-CF’-100, SCHX I N T E ?  GF TEMP 271 0000 
TE-GF-103, SCHX CUTLET TEMP 208.9478 
TE-GF-”6, PLANT OLTLET GF TEMP 210.2556 
LT-WF-15, CONDENEER -1Q LEVEL 23.0232 
PT-WF’-l6, CONDENEER 3UTLET PRESS 55.7867 
TE-WF:-58, CONDENEER JUTLET TEMP 100.5808 

FE-WF’-1, SCHX WF FEED FLOW 34.9300 
PT-WF’-19, FEED PLMP D I S C  PRESS 659,7333 

FE-WF‘-61, SCHX WF BY’ASS FLOW 0.0008 
FE-WF-1/61, TOTAL WF PUMP FLOW 34. a278 
PT-WF’-l00, SCHX EF IqLET PRESS 534.0667 
TE-WF’-101, SCHX EF I qLEf TEMP’ 107.5767 
TE-WF-108, SCHX EF TEMP:PHl 195.7444 
TE-WF’-109, SCHX EF TEMP:PH2 237.7556 
TE-WF-102, SCHX INTE? WF TEMP 259.6444 
TE-Wf-111, SCHX EF TEflP:VFIPl 274.2556 
TE-WF’-110, SCHX EF TEMP: VAP2 280.3444 
TE-WF’-104, SCHX CUTLET WF TEMP 279.721 1 
PT-WF’-74, WF VAPCR F-OW PRESS ’_  535.6008 
FE-Wf-7, SCHX OUTLET VAPOR FLOW 15.7448 

TE-WF-52, TURBINE IN-ET TEMP 134.1667 
TE-WF-3, WF VAPOS FL3W TEMP 280.1889 

PT-WF’-10, TURBINE IN-ET PRESS 58.8500 
TE-WF-53, TURBINE OUTLET TEMP 123,6111 
PT-WF-12, TURBINE OUTLET PRESS 60.2922 

PT-WF-52, CONDENEER INLET WF PRES 56.9900 
FE-CbI-1, PLANT IbLET CW FLOW 329.1444 
FE-Cbl-22, CONDENEER 3UTLET CW FLO 131.7656 
TE-Cbi-4, CONDENSER I qLET CW TEMP> 80.9222 
C0NDE:NSER CW TEMF : CC 7 27.4444 
TE-Cbl-101, LOWER COND C 87.1222 
C0NDE:NSER CW TEMF : CC 5 30.4556 

95.0778 
32.4444 

C0NDE:NSER CW TEMF: C C 5  
C0NDE:NSER CW TEMF : C C 1  

TE-Cbl-100, UPPER CON0 CW TEMP 99.7556 
CONDENSER CW TEMF : CC Z 330 1667 
C0NDE:NSER CW TEMF : CC 1 34 ;2222 
TE-CbI-5, CONDENSER OJTLET CW TEMP 104.0444 
SPARE: 0.0000 
SPFIRE: 0.0800 

TE-WF-13, CONDENEER INLCT WF TEMP 159.3008 

C0NDE:NSER CW TEMF : C C 3  36 3333 

CPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
P S I G  
GPM 
CPM 
GPM 
PSIG 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
P S I C  
ACFM 
DEC F 
DEC F 
P S I G  
DEG F 
PSIG 
DEG F 
PSIC 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DE6 F 
DEC F 
DEG F 
DEC F 
DEC F 
DEG F 
DEG F 
SPARE 
SPARE 

, 

A-27 



T . 
. 

F i l e :  R66Clau: C 12 
T r i a l :  8 
T i  me: 09/04/11/32 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 

10 
11 
12 
15 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

‘ 9  

FE-CF-1, GF FLOW R A T E  
TE-GF-3, PLANT ICLET GF TEMP 
TE-GF’-182, SCHX INLEf GF TEMP 
TE-GF’-180, SCHX INTEI GF TEMP 
TE-GF- 103, SCHX C UTL ZT TEMP 
TE-GF-6, PLANT OLTLET CF TEMP 
LT-WF-15, COIJDENIER -1Q LEVEL 
PT-WF’-16, CONDENIER 3UTLET PRESS 
TE-WF‘-58, CONDENEER 3UTLET TEMP 
PT-WF-19, FEED PLMP DISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF’-61, SCHX WF BYSASS FLOW 
FE-Wf-lH61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX LF IJLET PRESS 
TE-UF-101, SCHX CF IdLET TEMP 
TE-WF’-188, SCHX CF TEMP:PHl 
TE-WF-189, SCHX CF TIMP:PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-NF-111, SCHX bF TZMP:VAPl 
TE-WF’-ll@, SCHX CF T 3 W ” V A P s  
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 

TE-WF-52, TURBINE IN-ET TEMP 
PT-L1F-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-bJF‘-1ZI TURBINE OUrLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
Pt-Wf-52, CONDENEER INLET WF PRESS 
FE-CCI-1, PLANT ICLET CW FLOW 
FE-CGI-22, CONDENEER 3UTLET CW FLOW 
TE-CW-4, CONDENSER IJLET CW TEMP 
CONDEINSER CW TEMF : C C 7  
TE-CGI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : C C 5  
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 1 
CONDEINSER CW TEMF : CC 3 
TE-CCI-100, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 2 
C0NDE:NSER CW TEMF: C C 1  
TE-CGI-5, CONDENSER OJTLET CW TEMP 
SPRRE: 
SPARE: 

fE-WF-3j WF VAPOF FL3W TEMP 

25.1108 
307.1333 
304.8544 
264.61 11 
147.2033 
198.1556 
21 1127 
55 7789 
100.2000 

34.9378 
0.0006 
34.8378 
534.6889 
109. i s 8 9  
186.5356 
228 * 0222 
251.7333 
269.5333 
277,8778 
2?8. ?%e2 
536.21 11 
14.5028 
279.2333 
124.2667 
57.8622 
109.1778 
60.2189 

56.7480 
329.41 11 
131.9544 
80.71 11 
27.4333 
86.8000 
38.3222 
95.1667 
32.0222 
35.1222 
99.5333 
33.2222 
33.6353 
102.6889 
0.0000 
0.0000 

668.1778 

139 7556 

GP# 
DEG F 
DEC F 

DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S t t  
GPM 
GPM 
CPk 
P S t G  
DEG F 
DEe F 
DEI; F 
DEG 
DEG F 
DEC F 
DEC F 
PSIG 
ACFM 
DEG F 
DEC F 
P S I G  
DEG F 
P S I G  
DEG C: 
PSIG 
GPM 
GPM 
DEG F 
DEG F 

DEG F 
DEG F 
DEC F 
DEG F 
DCG F 
DEG F 
DEC F 
DEG F 
SPARE 
SPARE 

PEG f 

DEG F 
.. 

A-28 



4 . 
L 

F i l e :  A71Clau:Cl2 
T r ia l :  0' 
Time: 09/04/08/48 
F l u i d :  

CHANNEL DESCRIPTION VALUE UN I TS 
* * * * * * * * * * * * * * * C * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * ~ * * ~ * * * * * * * * * * * * * * * * * ~ * *  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF'-1, GF FLOW R A T E  21.1078 
TE-GF-3, PLANT IbLET GF TEMP 304.1667 

TE-GF-100, SCHX I N T E ?  GF TEMP 253.9333 
TE-GF'-183, SCHX CUTLET TEMP 184.7767 
TE-CF-6, PLANT OLTLEf GF TEMP 181.9222 
LT-WF'-15, CONDENEER ,IQ LEVEL 18.5081 
PT-WF-16, CONDENEER IUTLET PRESS 53.8367 

TE-GF'-102, SCHX INLET GF TEMP 302.61 11 

TE-WF-58, CONDENEER 3UTLET TEMP 97.7000 
PT-WF-19, FEED PlMP D I S C  PRESS 659.0333 

35.8633 
0.0000 

FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLO 

PT-WF'-100, SCHX EF I.(LET PRESS 534.0889 
TE-WF'-l01, SCHX EF I.(LET TEMP 188.4689 
TE-WF'-l08, SCHX EF TSMPZPHl 172.9778 
TE-WF-109, SCHX kF TIMP:PH2 213.3556 
TE-WF-102, SCHX INTE? WF TEMP 239.2222 
TE-WF'-lll, SCHX EF TEMP:VAPl 261.2??8 
TE-WF-110, SCHX EF TEMP:VAP2 272.5333 
TE-WF-104, SCHX CUTLET WF TEMP - 278.0367 
PT-WF'-74, WF VAPCR F-OW PRESS 534.67f8 
FE-WF-7, SCHX OUlLET VAPOR FLOW 13.2785) 
TE-WF-3, WF VAPOC FLIW TEMP 278.2667 

FE-WF'-1/61, TOTAL WF PUMP FLOW' 34.9533 

TE-WF-52, TURBINE IN-ET TEMP i10.40e8 
PT-WF-10, TURBINE I N - E T  PRESS 54.6144 
TE-WF-53, TURBINE OUTLET TEMP 102.0556 
PT-WF-12, TURBINE OUTLET PRESS 58,2978 

PT-WF-52, CONDENEER INLET WF PRESS 54.5844 
FE-CbI-1,' PLANT IbLET CW FLOW 327.0808 " 

FE-CCI-22, CONDENEER 3UT 134.81 11 
TE-CbI-4, CONDENSER I .(LET 78.9556 
C0NDE:NSER CW TEMF : C C 7  26.71 1 i 

C0NDE:NSER CW TEMF : CC 5 29.5000 

C0NDE:NSER CW TEMF : CC 4 30.8222 
C0NDE:NSER CW TEMF : CC 3 34.7667 
TE-CbI-100, UPPER COND CW TEMP 97.1889 

C0NDE:NSER CW TEMF : CC 1 33,5222 
TE-Cbl-5, CONDENSER 0 JTLET CW TEMP 99.0333 
SPARE: 0. 0800 
SPRRE: 0.0000 

TE-WF-13, CONDENEER INLET WF TEMP 117.8778 

TE-Cbl-101, LOWER COND C 84.8444 

C0NDE:NSER CW TEMF : CC5 92.5556 

CONDEINSER CW TEMF C C 2  32.4556 

A-29 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
P S I G  
DEG 'F 
PSIG ' 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG ,F 
DEG F 
DEG F 
DEG F 
DEG .F 
SPARE 
SPARE 



. 

F i l e :  A7‘Cjlllau: C 12 
T r . i  a1 : 0 
Time: 09/84/89/38 
F l u i d :  

CHANNEL DESCRIPTION VRLUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
i l  
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2 t  
28 
29 
30 
31  
32 
33 
34 
35 
36 
3 f  
38 
$9 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW RRTE 
TE-GF-3, PLANT IbLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF-180, SCHX INTE? GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-CF’-6, PLANT OLTLET GF TEMP 
LT-WF-15, CONDENEER ,IQ LEVEL 
PT-WF-16, CONDENEER YJTLET PRESS 
TE-WF’-58, CONDENEER YJTLET TEMP 
PT-WF’-l9, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PT-WF’-180, SCHX LF I.(LET PRESS 
TE-WF-181, SCHX LF IJLET TEMP 
TE-WF-188, SCHX EF TIMP:PHl 
TE-WF-189, SCHX LF TIMP:PH2 
TE-WF-182, SCHX INTE? WF TEMP 
TE-WF-ill, SCHX EF TEMP:VAPl 
TE-WF-119, SCHX EF TEMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF; FL3W TENP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 

TE-WF-13, CONDENSER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CbI-I, PLANT IbLET CW FLOW 
FE-CGI-22, CONDENEER NTLET CW FLOW 
TE-CGI-4, CONDENSER I4LET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CGI-181, LOWER COND CW TEMP 
CONDEINSER CW TEMF : CC 5 
C0NbE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : C C 1  
C0NDE:NSER CW TEMF : CC 3 
TE-CGI-188, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC Z 
C0NDE:NSER CW TEMF C C 1  
TE-Cbl-6, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

PT-WF’-l2, TURBINE OUTLET PRESS 

19.9497 
272.67 16 
302.5367 
253.2400 
181.1780 
173.5388 
33.7439 
50.4688 
93.9878 
597.1444 
184.3489 
3.8980 
31.9489 
47’8.681 1 
155.9589 
160.1689 

228.51 11 
253.1667 
267.2333 
276.4756 
587.8878 
70.7551 
248.3332 
133.9778 
62.9233 

64.621 1 
181,9589 
61.2689 
298.8722 
153.3367 
85,7633 
35.8333 
76.5778 
29.7444 
93.7222 
42.31 11 
35.6222 
87.4222 
32.8889 
44.91 1 1 
88.7444 
11.1880 
0.0800 

288. s i  1 i 

103.8733 

GPM 
bEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIC 
GPFt 
CPM 
GPM 
bStG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
bEG F 
PSIC 
DEG F 
P S I G  
DEG F 
PSIC 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPFlRE 

. 

A-30 



. 

F i l e :  
T r i a l :  8 
T i  ma: 85/84/251'09.*'14 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 .  
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 ' 

38 
39 
48 
41 
42 
43 
44 
45 

c 37 

FE-GF'-1, GF FLOW R A T E  
TE-GF'-3, PLANT IkLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF-100, SCHX INTE? GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-GF'-6, PLANT OLTLET GF TEMP 
LT-WF-15, CONDENEER - 1 Q  LEVEL 
PT-WF-'l6, CONDENEER JUTLET PRESS 
TE-WF'-58, CONDENEER 3UTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHV WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF'-1/61, TOTAL WF PUMP FLOW 
PT-WF'-100, SCHX LF 1qLET PRESS 
TE-WF'-181, SCHX CF IqLET TEMP 
TE-WF'-188, SCHX LF TEMP:PHl 
TE-WF-189, SCHX CF TEMPEPH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX LF TEMP:VAPl 
TE-WF-118, SCHX LF TEMP:VAP2 ~ 

TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS - 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEflP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET  PRESS 
TE-WF'-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET 
PT-WF-52, CONDENSER INLET 
FE-CCI-1, PLANT IhLET CW F 
FE-CPI-22, CONDENSER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER IqLET CW TEMP 
CONDEINSER CW TEMF: C C 7  
TE-CPI-181, LOWER COND C 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CCJ 
C0NDE:NSER CW TEMF : C C Q  
C0NDE:NSER CW TEMF: C C 3  

C0NDE:NSER CW TEMF : C C Z  
CONDEINSER CW TEMF : CC1 
TE-CPI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE:. 

TE-Cbl-100, UPPER COND CW TEMP 

32.1388 
309.8556 
388.2467 
276.7333 
221.8033 
222.8222 
14.6524 
32.3456 
75.8333 
721.1111 
25.9280 
8.0888 
25.551 1 

93.8889 
21 4.7222 
255.0444 
270.0556 
276.61 11 
279.4888 
288.7967 
476.8333 
15.5348 
288.8889 
124.4778 
39.5578 
99.3222 
35.5544 
285.81 11 
35.661 1 
335.6667 

63.2778 
21.6778 

+ 66.4444 
8.0088 
70.8800 
24.3444 
26.9880 
76.2556 
25 r' 8222 
27.8778 

0.0000 
8,8800 

485. 5556 

131 8588 

a4.5444 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-31 



e 

F i  lr: 
T r ia l :  
Time: 
F l u i d :  

B28Rau: C12 

85/04,24/14:18 
8 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FE-GF'-l, CF FLOW R A T E  18.8146 CPM 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 

41 
42 
43 
44 
45 

48 

TE-GF-3, PLANT IbLET CF TEMP 313.81 11 
TE-CF-182, SCHX INLET CF TEMP 31 1.3278 
TE-CF-188, SCHX I N T E ?  CF TEMP 285.6008 
TE-CF-103, SCHX CUTLET TEMP 223.5708 
TE-GF-6, PLANT OLTLET GF TEMP 224.8689 
LT-WF-15, CONDENEER -IC! LEVEL 28.1964 
PT-WF-16, CONDENSER 3UTLET PRESS 32.7256 
TE-WF-58, CONDENEER 3UTLET TEMP 7€. 81 11 
PT-WF-19, FEED PLMP DISC PRESS 718.46€7 
FE-WF-I, SCHX WF FEED FLOW 15.8341 

FE-WF-l/61, TOTRL WF PUMP FLOW 14.5133 
PT-WF-188, SCHX b F  I.(LET PRESS 534.3556 
TE-WF'-l@l, SCHX CF I.(LET TEMP 93.3178 
TE-WF- 108, SCHX C F T EMP : PH 1 236.7222 
TE-WF-189, SCHX bF TEMP:PH2 278.5556 
TE-WF'-102, SCHX INTE? WF TEMP 281.7778 
TE-WF-111, SCHX bF TZMP:VAPl 287.8889 
TE-WF'-110, SCHX CF TIMP:VAP2 298.1111 
TE-WF-184, SCHX CUTLET WF TEMP 298.6856 
PT-WF-74, WF VAPCR F-OW PRESS 530.5889 
FE-WF-7, SCHX OUTLET VAPOR FLOW 8.6147 
TE-WF-3, WF VAPOF FLIW TEMP 298.7556 
TE-WF-52, TURBINE IN-ET TEMP 155.8333 
PT-WF-18, TURBINE IN-ET PRESS 39.5578 
TE-WF-53, TURBINE OUTLET TEMP 120.5688 
PT-WF'-lZ, TURBINE OUTLET PRESS 34.2644 
TE-WF-13, CONDENSER INLET WF TEMP 283.21 11 
PT-WF-521 CONDENSER INLET WF PRESS 33.9488 
FE-CGI-1, PLANT IbLET CW FLOW 332.3444 
FE-CbI-22, CONDENEER IUTLET CW FLOW 131.8633 
TE-Cbl-4, CONDENSER IJLET CW TEMP 69.6444 
C0NDE:NSER CW TEMF C C 7  23.5222 
TE-CGI-101, LOWER COND CW TEMP 78.4222 
CONDENSER CW TEMF: CC5 23.6444 
C0NDE:NSER CW TEMF : C C S  72.6556 
CONDElNSER CW TEMF CC 1 24,5444 
C0NDE:NSER CW TEMF: CC3 29.9222 
TE-CGI-180, UPPER CON0 CW TEMP 76.7667 
C0NDE:NSER CW TEMF : CC 2 25.6000 
C0NDE:NSER CW TEMF : C C 1  27.0444 
TE-CLI-5, CONDENSER OJTLET CW TEMP 83.8667 

SPARE: 0.0888 

FE-WF'-611 SCHX WF BY'ASS FLOW 0.8088 

SPARE: e. 0880 

DEC F 
DEC F 
DEG F 
DEC F 
DEG F 
INCH 
PSIG 
DEG F 
P S I C  
CPM 
CPM 
GPM 
PSIG 
DEG F 
DEC F 
DEC F 
DEG F 
DEC F 
DEC F 
DEG F 
P S I C  
ACFM 
DEC F 
DEG F 
P S I G  
DEC F 
PSIG 
DEG F 
P S I C  
CPM 
CPM 
DEG F 
DEC F 
DEC F 
DEG F 
DEC F 
DEC F 
DEG F 
DEC F 
DEI; F 
DEC F 
DE6 F 
SPARE 
SPARE 

A-32 



. 
C 

b 

. 

F i l e :  E28Eov: C 12 
T r i a l :  0 
T i m :  85/84/24/13: 30 
F l u i d :  

CHANNEL DESCRI PT I ON VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 >  
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 

* 37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-CF-1, GF FLOW R A T E  29.6778 
TE-GF'-3, PLANT ICLET GF TEMP 31 3.8778 

TE-CF'- 100, SCHX I NTE i GF ~ TEMP 287.3222 
TE-GF-183, SCHX CUTLET TEMP 232.2667 

LT-WF'-lS, CONDENEER ,112 LEVEL 28.3713 
PT-WF-16, CONDENEER WTLET PRESS 35.5988 

PT-WF-19, FEED PLMP D I S C  PRESS 734.8889 
FE-WF-1, SCHX WF FEED FLOW 22.2488 

FE-WF-lR61, TOTAL WF PUMP FLOW 21.8122 
PT-WF'-188, SCHX CF I.(LET PRESS 534.5222 

TE-WF-188, SCHX EF TEMP:PHl 232.8222 
TE-WF-189, SCHX CF TEMPzPH2 268.8778 
TE-WF-182, SCHX INTE? WF 281.9667 

TE-WF-118, SCHX E.F TIMP:VAP2 298.9667 
TE-WF-184, SCHX CUTLIT WF TEMP 298.991 1 

12.3197 
299.4333 

FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 158.5888 
PT-WF-18, TURBINE IN-ET PRESS . 43.6689 
TE-WF-53, TURBINE OUTLET TEMP 127.2889 
PT-WF-12, TURBINE OUTLET PRESS 38.3756 
TE-WF-13, CONDENEER INLET WF TEMP 286.8778 
PT-WF-52, CONDENEER INLET WF PRESS ~ 38.8422 

FE-Cbl-22, CONDENEER 3UTLET CW FLOW 131 9333 
TE-CCI-4, CONDENSER I.(LET CW TEMP 70.6222 
C0NDE:NSER CW TEMF : CC 7 24.0778 
TE-CCI-101, LOWER COND CW TEMP 73.1444 
CONDElNSER CW TEMF CC S 27.8889 
C0NDE:EISER CW TEMF : CC 5 76.51 11 
C0NDE:NSER CW TEMF 2 CC 4 28.9556 
C0NDE:NSER CW TEMF : CC3 38.5888 
TE-CGI-188, UPPER COND CW TEMP 80.9556 
C0NDE:NSER CW TEMF : CC Z 38.2444 
CONDErNSER CW TEMF : C C 1  29.81 11 
TE-CGI-5, CONDENSER OJTLET CW TEMP 88.8444 
SPARE: 8.8888 

e. 0000 SPARE: 

TE-GF-182, SCHX INLET CF TEMP _ _  311.3311 

TE-GF-6, PLANT OLTLEf GF TEMP 233.7333 

TE-WF'-58, CONDENEER 3UTLET TEMP 79.6444 

FE-WF'-61, SCHX WF BY'ASS FLOW . 8.8888 

TE-WF-181, SCHX CF IqLET TEMP 99.8978 

TE-WF-111, SCHX CF TEMP: 287.8444 

PT-WF-74, WF VAPCR F-OW PRESS 529.6888 

FE-CCI-1, PLANT IbLET CW FLOW 333.4444 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEC F 
PSIG 
CPM 
GPM , 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-33 



F I  l e :  
T r i a l :  
Time: 
F l u i d :  

B281ou: C 12 

85/84/24/11: 07 
0 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FE-GF-I. GF FLOW R A T E  39.5567 GPM 1 

2 
3 
4 
s 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
26 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
89 
40 
41 
42 
43 
44 

, 45 

TE-GF-3; PLANT IbLET GF TEMP 
TE-GF-102, SCHX INLET GF TEMP 
TE-GF-188, SCHX INTE? GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-GF-6, PLANT OlTLET GF TEMP 
LT-WF‘-15, CONDENSER -19 LEVEL 
PT-WF-16, CONDENEER 3UTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF’-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF’-61, SCHX WF BY’ASS FLOW 
FE-WF’-l/61, TOTAL WF PUMP FLOW 
Pf-WF’-lBB, SCHX L F  I .(LET PRESS 
TE-WF‘-I@l, SCHX CF I qLET TEMP 
TE-WF-188, SCHX EF TEMPEPHl 
TE-WF-189, SCHX EF TEMP:PH2 
TE-WF-182, SCHX INTEI WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF-110, SCHX EF TEMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF’-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VRPOF FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CbI-1, PLANT ICLET CW FLOW 
FE-Cbl-22, CONDENEER 3UTLET CW FLOW 
TE-CLI-4, CONDENSER I qLET CW TEMP 
CONDEINSER CW TEMF : C C 7  
TE-Cbl-181, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
CONDfNSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC 3 
TE-CLI-188, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : C C Z  
CONDElNSER CW TEMF : CC 1 
TE-Cbl-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

314.0444 
3 12.0022 
287.2444 
234.5778 
236.0444 
19.9921 
39.6133 
84.3088 
709.4444 
29.4053 
0.8808 
29.8488 
534.2667 
100.5188 
222.3778 
264.5778 
288.2889 
287.51 11 
290.5222 
297.541 1 
527.2333 
16.0476 
297.8556 
115.0556 
58.7389 
108.6778 
43.21 11 
285.8444 
42.8008 
334.9778 
132.9856 
71.3888 
23.9222 
74.9778 
25.2222 
78.7778 
27.1808 
29.31 11 
85.7888 
28.8889 
31.1888 
94.5556 
8.8080 
8.0888 

DEG F 
DEG F 
PEG F 
DEG F 
DEG F 
INCH 
PSIG 
PEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG f 
DEG F 
DEC F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSI6 
DEG F 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
DEG 
DEG F 
DEG F 
DEG F 
DEG 3F 
DEG f 
DEG F 
DEG F 
DEG F. 
DE6 F 
DEG F 
SPARE 
SPARE 

A- 34 



. 

F i l e :  
T r i  81 : 
T i  me: 
F1 u i  d: 

B55aue:C12 

85 /84 /26~18:  13 
0 

CHANNEL DESCRIPTION VALUE UNITS 
......................................................................... 

1 FE-CF-1, GF FLOW RATE 42.5289 GPM 
2 TE-GF'-3, PLANT IbLET CF TEMP 312.6444 DEG F 
3 TE-GF'-182, SCHX INLET CF TEMP 310.9578 DEG F 
4 TE-GF'-l80, SCHX I N T E ?  GF TEMP 285.5333 DEG F 
5 TE-GF- 183, SCHX C UTL f T  TEMP 230.4489 DEG F 
6 TE-CF'-6, PLANT OLTLET CF TEMP 231.8333 DEG F 
7 LT-WF-15, CONDENSER -1Q LEVEL 14.2881 INCH 
8 PT-WF-16, CONDENSER 3UTLET PRESS 33.8856 PSIG 
9 TE-WF'-58, CONDENSER 3UTLET TEMP 76.8333 DEG F 
10 PT-WF'-19, FEED PCMP D I S C  PRESS 692.8444 P S I C  
11 FE-WF-1, SCHX WF FEED FLOW 32.2453 GPM 
12 FE-WF-61, SCHX WF BY'ASS FLOW 8.8880 GPM 
13 FE-WF-l/61, TOTAL WF PUMP FLOW 32.0122 CPM 
14 PT-WF-lB8, SCHX CF IqLET PRESS 535.7111 PSIG 
15 TE-WF-101, SCHX CF IqLET TEMP 98.3478 DEG F 
16 TE-WF'- 188, SCHX CF TEMP: PH 1 212.6778 DEG F 
17 TE-WF-189, SCHX CF TEMP:PH2 258.5667 DEG F 
18 TE-WF'-182, SCHX INTE? WF TEMP 276.8888 DEG F 
19 TE-WF'- l l l ,  SCHX L.F TEMP: Y A P 1  286.6556 DEG F 
20 TE-EIF'- 1 18, SCHX C F T 5MP: VAP2 289.7222 DEG F 
21 TE-WF-184, SCHX CUTLET WF TEMP 293.8744 DEG F 
22 PT-WF-74, WF VAPCR F-OW PRESS 525.0000 PSIG 
23 FE-WF'-7, SCHX OUTLET VAPOR FLOW 17.8193 ACFM 

DEG F 24 TE-WF-3, WF VAPOF FL3W TEMP 292.9667 
25 TE-WF'-52, TURBINE I N  ,ET TEMP 183.7222 DEG F 
26 PT-WF'- 18, TURBINE I N  ,ET PRESS 42.2588 PSIG 
27 TE-WF-53, TURBINE OUTLET TEMP 86.4778 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS 38.0200 PSIG 
29 TE-WF-13, CONDENSER INLET WF TEMP 188.8222 DEG F 
30 PT-MF'-52, CONDENEER INLET WF PRESS 37 3878 PSIG 
31 FE-CCI-1, PLANT 1bLET CW FLOW ~ 338.9222 GPM 
32 FE-CCI-22, CONDENSER 3UTLET CW FLOW 133.3489 GPM 
33 TE-CCI-4, CONDENSER 1.ILET CW TEMP 68.4889 DEG F 
34 CONDElNSER CW TEMF : C C f  28 9880 DEG F 
35 TE-CW-181, LOWER CON0 CW TEMP 64.6889 DEG F 
36 C0NDE:NSER CW TEMF: CCS 22.4667 DEG F 
37 C0NDE:NSER CW TEMF : CC3 69.7667 DEG F 
38 C0NDE:NSEP CW TEMF: C C 1  24.2889 DEG F 
39 C0NDE:NSER CW TEflF: C C 3  23.9333 DEG F 
40 TE-CCI-100, UPPER COND CW TEMP 77.0667 DEG F 
4 1  C0NDE:NSER CW TEMF : CCZ 26.3333 DEG F 
42 C0NDE:NSER CW TEMF : C C l  28.2778 DEG F 
43 TE-CCI-5, CONDENSER OJTLET CW TEMP 85.8667 DEG F 
44 8 .  0088 SPARE 
45 8.8888 SPARE 

A-35 



F i l e :  
T r i a l :  
Time: 
F l u i d :  

B61Iav:C12 

85/04/26/11/45 
0 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-CF-1, CF FLOW R A T E  
TE-GF’-3, PLANT IbLET GF TEMP 
TE-GF-102, SCHX INLET GF TEMP 
TE-GF-188, SCHX INTE? CF TEMP 
TE-GF’-183, SCHX CUTLET TEMP 
TE-CF-6, PLANT OLTLET CF TEMP 
LT-WF-IS, CONDENEER -1Q LEVEL 
PT-WF-16, CONOENEER 3UTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF’-19, FEED PLMP D I S C  PRESS 
FE-WF’-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’ASS FLOW 
FE-WF-lJ61, TOTAL WF PUMP FLOld 
PT-WF-188, SCHX CF I4LET PRESS 
TE-WF-181, SCHX CF I4LET TEMP 
TE-l&’- 108, SCHX E F TEMP: PH 1 
TE-WF-189, SCHX CF TEMP:PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF‘-111, SCHX CF T 3 l P : V A P l  
TE-WF-110, SCHX CF TEMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, EIF VRPOF FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-GIF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENSER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CCI-1, PLANT IbLET CW FLOW 
FE-CCI-22, CONDENSER 3UTLET CW FLOW 
TE-CCI-4, CONDENSER I4LET CW TEMP 
C0NDE:NSER CW TEMF: C C 7  
TE-CGI-181, LOWER COND CW TEMP 
C0NPE:NSER CW TEMF : CCS 
C0NDE:NSER CW TEMF : CC 5 
CONDEINSER CW TEMF : C C ?  
C0NDE:NSER CW TEMF : C C 3  
TE-CCI-180, UPPER COND CW TEMP 
CONDEINSER CW TEMF : CCZ 
C0NDE:NSER CW TEMF : CC 1 
TE-CCI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

29.181 1 
312.4778 
318.5289 
276.8667 
205.2156 
206.2222 
7.4351 
33.6433 
76.9800 
694.3808 
32.3533 
0.0008 
32.0744 
535.71 1 i 
91.3378 
193.2778 
24 1.5556 
264.5667 
280.3008 
286.61 11 
287.3656 
526.5333 
14.7599 
288.1222 
187.8444 
42.3978 
90.8889 
38.1278 
154.8556 
37.471 1 
338.3444 
133.401 1 
61.7778 
13.9222 
65.9222 
22.9667 
71.3667 
32.8889 
16.2556 
77.6556 
26.7556 
37.3333 
84.9556 
0.8688 
0.8008 

CPM 
DEG F 
BEG F 
DEC F 
DEC F 
DEG F 
INCH 
PSIG 
DEG F 
P S I G  
CPM 
GPM 
GPM 
PSIG 
PEG F 
DEC F 
DEG F 
DEG F 
DkG F 
DEG F 

PSIG 
ACFM 
DEG F 
DEG F 
P S I  
DEG 
PSIG 
DEC F 
PSIG 
GPM 
GPM 
DEG F 
I lEG F 
DEG F 
DEG F 
DEG F .  
DEG F 
DEG F 
DEG f 
DEG F 
DEC F 
DEG F 
SPARE 
SPRRE 

DEG F .  

I 

A-36 



. 

F i  le:  B66Bau: C 12 
T r i o l :  . 0 
Time: 85/84/26/12/46 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
36 
31 
32 

34 
35 
36 

c 37 
38 
39 
40 
41 
42 
43 
44 
45 

. 33 

FE-GF'-1, CF FLOW R A T E  
TE-GF'-3, PLANT IbLET GF TEMP 
TE-CF'-182, SCHX INLET GF TEMP 
TE-GF'-188, SCHX INTE? CF TEMP 
TE-CF'- 183, SCHX C UTL ET TEMP 
TE-GF'-6, PLANT OlTLET GF TEMP 

PT-WF-16, CONDENEER IUTLET PRESS 

PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PT-WF'-108, SCHX CF IJLET PRESS 
TE-WF-101, SCHX CF IJLET TEMP 
TE-WF-188, SCHX kF TEMP:PHl 
TE-WF-109, SCHX kF TEMP: PH2 
TE-WF'-l82, SCHX INTE? WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF-110, SCHX CF TEMP:VRP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, tlF VRPCR F,OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOR FLIW TENP 
TE-WF-52, TURflINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEHP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF'-52, CONPENEER INLET WF PRESS 
FE-Cbl-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER IJLET CW TEMP 
CONDEINSER CW TEMF: C C 7  

C0NDE:NSER CW TEMF : CC 5 
CONDEINSER CW TEMF : CC5 
C0NDE:NSER CW TEMF CC 1 
C0NDE:NSER CW TEMFtCC3 

C0NDE:NSER CW TEMF : CC 2 
C0NDE:NSER. CW TEMF : C C 1  

SPRRE: 
SPRRE: 

LT-WF-15, CONDENEER -1Q LEVEL 

TE-WF-58, CONDENEER IUTLET TEMP 

TE-CPI-101, LOWER COND CW TEMP 

TE-CGI-108, UPPER COND CW TEMP 

TE-CCI-5, CONDENSER OJTLET CW TEMP 

23.5089 
312.7222 
318.8188 
279.4333 
188.9356 
189.7556 
3.9626 
33.4356 
76.7889 
691.7333 
32.8347 
0 8888 
31.7588 
535.71 11 
9 1.3822 
188.6333 
229.1088 

CPM 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEC F 
PSIG 
GPM 
GPM 
GPM . 
PSIG 
DEC F 
DEG F 
DEG F 

248.5888 DEG F 
274.8222 DEC F 
283.1111 DEG F 
286.3267 DEG F 
527.2556 P S I G  
13.6043 ACFM 
287.3778 DEG F 

J 188.2778 DEG F 
42.1233 PSIG 
93.1889 DEG F 
3?. 7822 PSIG 
138.2667 DEC F 
37.1844 PSIC 
336.7667 CPM 
133.4344 CPM 
62 0667 DEG F 

DEG F 21.3088 
66.1808 DEG F 
22.8778 DEG F 
71.4888 DEG F 
24.5778 DEG F 
25.3886 DEG F 
77.51 11 DEG F 
26.4222 DEC F 
27,7889 DEG F 
84.2667 DEG F 
8 0888 SPRRE 
0.0000 SPRRE 

A- 37 



File: B718au:C12 
T r t a ? :  0 
Time: 85/05/22/10/36 
F1 ui d: 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW RRTE 
TE-GF-3, PLANT ICLET GF TEMP 
fE-GF'-l02, SCHX INLET GF TEMP 
TE-GF-108, SCHX I N T E i  GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-GF'-6, PLANT OLTLET GF TEMP 
LT-WF'-lS, CONDENEER - 1 Q  LEVEL 
PT-WF-16, CONDENEER IUTLET PRESS 
TE-WF'-58, CONDENEER IUTLET TEMP 
PT-WF'-19, FEED PLMP D I S C  PRESS 
FE-WF'-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF B Y W S S  FLOW 
FE-WF-lJ61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX EF IJLET PRESS 
TE-WF-101, SCHX EF IJLET TEMP 
TE-WF-108, SCHX EF TEMPEPHl 
TE-WF-109, SCHX LF T5MP:PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX EF T5MP:VAPl 
TE-WF'-118, SCHX EF T3lP:VAPZ 
TE-WF'-l84, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 

PT-WF-52, CONDENEER INLET WF PRESS 

FE-Cbl-22, CONDENSER IUTLET CW FLOW 
TE-CGI-4, CONDENSER IJLET CW TEMP 
CONDE:t&ER CW TEMF CC 7 
TE-CGI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CCS 
C0NDE:NSER CW TEMF : CCS 
CONDEINSER CW TEMF : C C I  
C0NDE:NSER CW TEMF : CC 3 
TE-CCI-100, UPPER COND CW TEMP 
CONDEINSER CW TEMF CCZ 
C0NDE:NSER CW TEMF : C C 1  
TE-CGI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

TE-WF-13, CONDENEER INLET WF TEMP 

FE-CCI-1, PLANT ICLET CW FLOW 

25,101 1 
308.9800 
387.0767 
272.7667 
200.6288 
20 1.5222 
16.2981 
42.0988 
87.8778 
693.6444 
31 9288 
0.0000 
31.6078 
533.9444 
102.3189 
188.61 11 
234.9667 
259.6222 
277.4556 
284 .?667 
287.3789 
526.3889 

288.3889 
119.7333 
59.781 1 
101.0222 
45.7522 
132.4444 
44.9667 
327.2556 
133.2056 

24.8222 
78.5000 
26.4556 
83.51 11 
29.8444 
28.7000 
08.8333 
29.7889 
31.3088 
95.21 11 
0.8000 
0.8000 ~ 

13.0481 

74 6 5000 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEC F 
DEG F 
DEG F 
bEC F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEC F 
PSIG 
DEG F 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPRRE ' 
SPflRE 

. 

.. 

A- 38 
I 



F i l e :  B761rv: C 12 
T r ia l :  0 
Time: 85/05/22/11/31 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
48 
4 1  
42 
43 
44 , 

45 

FE-GF-1, CF FLOW R A T E  
TE-GF-3, PLRNT ICLET GF TEMP 
TE-GF-102, SCHX INLET GF TEMP 
TE-GF-100, SCHX I N T E i  GF TEMP 
TE-CF- 103 , SCHX C UTL ET TEMP 
TE-GF'-6, PLANT OlTLET CF TEMP 
LT-WF-15, CONDENCER ,IQ LEVEL 
PT-WF-16, CONDENSER IUTLET PRESS 
TE-WF-58, CONDENEER IUTLET TEMP 
PT-WF-19, FEED PlMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF'-61, SCHX WF BY'FISS FLOW 
FE-WF-lH61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX EF IJLET PRESS 
TE-WF-101, SCHX EF IqLET TEMP 
TE-WF-108, SCHX EF TEMP:PHl 
TE-WF-189, SCHX EF TEMPZPH2 
TE-WF-182, SCHX I N T E i  WF TEMP 
TE-Wf-111, SCHX EF TEMP:VAPl 
TE-WF-llO1 SCHX kF TTEMP:VAPZ 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF'-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOK FLIW TEMP 
TE-WF-52, TURBINE I N - E f  TEMP 
PT-WF-10, TURBINE I N - E T  PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENCER INLET WF TEMP 
PT-WF-52, CONDENSER INLET WF 

FE-CGI-22, CONDENEER IUTLET CW FLOW 
TE-Cbl-4; CONDENSER IqLET CW TEMP 
CONDEINSER CW TEMF: C C 7  
TE-CGI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CCS 
C0NDE:NSER CW TEMF : C C 5  
CONDEINSER CW TEMF : C C 4  
C0NDE:NSER CW TEMF : C c  3 
TE-CCI-~~B,  UPPER COND cw TEMP 
C0NDE:NSER CW TEMF : Cc 2 
C0NDE:NSER CW TEMF : C c  1 

SPFIRE: 
SPARE: 

FE-Cbl-1, PLANT IbLET CW FLOW 

TE-CGI-5, CONDENSER OJTLET CW TEMP 

21 4067 
308.4111 
306.8156 

186.9033 
187.6000 

42.3189 

693.71 11 
31.9427 
0.0880 
31 6367 
533.9778 

264.5333 

15.2801 

88.1778 

102.721 1 
177.5556 
222.8778 
249.81 11 

280.6889 
286.4356 

12.2804 
287.61 11 
123.7778 
59.9456 

45.9878 
119.6778 

331,6667 
' 133.0344 

74.9222 
25.0222 
70.81 11 
26.8556 
83.4333 
28.8800 I* 

89.0000 
29.3889 
30.8333 
94. 9000 
8.0000 
0.8000 

271 3222 

527.31 11 

101 5333 

45.091 1 

29.8556 

CPM 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
INCH 
PSIG 
DEG F 
PSIC 
GPM 
GPM 
GPM 
PSIG 
DEC F 
DEG F 
DEC F 
DEC F 
DEC F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEC F 
P S I G  
DEC F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
PEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPRRE 

A-39 



. 

F i l e :  
T r i a l :  
T i  me: 
F l u i d :  

C100aa: C12 

85/86/19/10/59 
0 

CHANNEL DESCRIPTION VALUE UN I TS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-GF’-1, GF FLOW RATE 35.5078 GPM 
bEC F 2 TE-GF-3, PLANT IbLET GF TEMP 307.0333 

3 TE-GF-102, SCHX INLET GF TEMP 304.381 1 DEG F 
4 TE-GF-188, SCHX INTE? GF TEMP 295 2222 DEG 
5 TE-GF-103, SCHX CUTLET TEMP 254.5488 DEG F 
6 TE-GF‘-6, PLANT OLTLET GF TEMP 255.7080 DEG F 
7 LT-WF-15, CONDENEER -1Q LEVEL 15. i f 4 2  INCH 
8 PT-WF-16, CONDENSER 3UTLET PRESS 38.0767 P S I G  
9 TE-WF’-58, CONDENSER 3UTLET TEMP 85.6222 DEG F 
1% PT-WF-19, FEED PLMP D I S C  PRESS 737.3444 PStG 
11 FE-WF-1, SCHX WF FEED FLOW 18.2853 GPM 
12 FE-WF-61, SCHX WF BY’ASS FLOW 0.8808 GPM 
13 FE-WF-i/61, TOTAL WF PUMP FLOW 17.8556 GPM 
14 PT-WF-188, SCHX h F  IqLET PRkSS 533.2667 P S I C  
15 TE-WF-181, SCHX EF IgLET TEMP 108.9656 DEC F 
16 TE-WF-108, SCHX LF TIMP:PHl 251.7444 DEG F 
17 TE-WF’-lC19, SCHX EF TEMP:PH2 282.6444 DEG F 
18 TE-WF-162, SCHX INTE? WF TEMP 291 6222 PEG F 
19 TE-WF-111, SCHX EF TEMP:VAPl 295.8667 DEC F 
20 TE-WF-118, SCHX LF TIMP:VAP2 297.3556 DEG F 
21 TE-WF-104, SCHX CUTLET WF TEMP 296.8478 DEG F 
22 PT-WF’-74, WF VAPCR F-OW PRESS 527.4667 P S I G  
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 8.9877 ACFM 
24 TE-WF-3, WF VAPOF FL3W TEMP 297.5889 DEG F 
25 TE-WF-52, TURBINE IN-ET TEMP 159.0333 DEC F 
26 PT-WF-18, TURBINE IN-ET PRESS 538.7333 PSIG 
27 TE-WF-53, TURBINE OUTLET TEMP 99.5667 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS 3.6956 P S I G  
29 TE-WF’-13, CONDENSER INLET WF TEMP 171.0556 DEG F 
38 PT-WF-S2, CONDENCER INLET WF PRESS 38.9433 PSkG 
31 FE-CGI-1, PLANT It+ LET CW FLOW 331.7778 GPM 
32 FE-Cbl-22, CONDENSER 3UTLET CW FLOW 132.1878 GPM 
33 TE-CGI-4, CONDENSER I .(LET CW TEMP 80.2889 DEG F 

DEG F 34 C0NDE:NSER CW TEMF CC 7 26.6888 
35 TE-Cbl-181, LOWER COND CW TEMP 81.7222 DEG F 
36 C0NDE:NSER CW TEMF : CCS 27.4080 DEG F 
37 C0NDE:NSER CW TEMF : CC 5 84.1333 DEG F 
38 CONDElNSER CW TEMF : CC 1 28 .0434  bEG F 

DEG F 39 C0NDE:NSER CW TEMF CC 3 29.51 1 1 
48 TE-CGI-188, UPPER COND CW TEMP 87.1222 DEG F 
41 CONDEINSER CW TEMF CC Z 29.3667 DEG F 
42 C0NDE:NSER CW TEMF : C C l  30.9444 DEG F 
43 TE-CbI-5, CONDENSER 0 JTLET CW TEMP 93.8778 DEG F 
44 SPARE: 8.0888 SPARE 

8.0008 SPARE 4s SPARE: 

A-40 



F i  l e :  
T r i a l :  
Time: 
F1 u i  d: 

C1811a:C12 

85/06/19/11/42 
0 

CHANNEL DESCRIPTION VALUE UNITS 
* * * * * c * * * * * * * i ~ * * * * * * c * * * * ~ ~ * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * *  

1 FE-GF-1, GF FLOW R A T E  36.4144 GPM 
2 TE-GF‘-3, PLANT ICLET GF TEMP 387.3556 DEG F 
3 TE-GF-182, SCHX INLET GF TEMP 304.5856 DEG F 1 I 

DEG F 4 TE-GF-180, SCHX I N T E ?  GF TEMP 293.6444 

6 TE-GF-6, PLANT OLTLET GF TEMP 248.7556 DEG F 
7 LT-WF’-lSp CONDENEER - 1 Q  LEVEL 11.6846 INCH 
8 PT-WF-16, CONDENEER 3UTLET PRESS 39,791 1 PSIG 
9 TE-WF-58, CONDENEER 3UTLET TEMP 87.8667 DEG F 
18 PT-WF-19, FEED PLMP DISC PRESS 729.9222 P S I G  
11 FE-WF‘-1, SCHX WF FEED FLOW 22.4688 GPM 
12 FE-WF-61, SCHX WF BY>ASS FLOW 8.8888 GPM 
13 FE-WF-1/61, TOTAL WF PUMP FLOW 22.0322 GPM 
14 PI-WF-188, SCHX LF I4LET PRESS 533.3667 P S I G  

DEG F 15 TE-WF-181, SCHX LF II(LE1 TEMP 187.8189 
248.2888 DEG F 16 TE-WF’-188, SCHX bF 1EMP:PHl 

DEG F 17 TE-WF’-189, SCHX EF TEMP:PH2 276.4888 
288.6556 DEG F 18 TE-WF-182, SCHX INTE? WF TEMP 

19 TE-WF-111, SCHX LF TIMP:VRPl 293.9889 DEG F 
28 TE-WF-118, SCHX LF TEMP:VAP2 296.4778 DEG F 

DEG F 21 TE-WF-184, SCHX CUTLET WF TEMP 295.6288 
22 PT-WF-74, WF VAPCR F-OW PRESS 527.71 11 PSIG 
23 FE-WF’-7, SCHX OUTLET VAPOR FLOW 18.2966 ACFM 
24 TE-WF-3, WF VAPOF FL3W TEMP 296.7800 DEG F 
25 TE-WF-52, TURBINE IN-ET TEMP 161 8444 DEG F 
26 PT-WF-18, TURBINE I N - E T  PRESS 539.1667 PSIG 
27 TE-WF-53, TURBINE OUTLET TEMP 182.3444 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS 4.8633 PSIG 
29 TE-WF-13, CONDENEER INLET WF TEMP 166.7444 DEG F 
38 F-52, CONDENEER INLET WF PRESS 41.2067 PSIG 
31 GI-1, PLRNT IbLET CW FLOW 329.8778 GPM 
32 FE-CGI-22, CONDENEER 3UTLET CW FLOW 132.2188 GPM 

DEG F 33 TE-CGI-4, CONDENSER I qLET CW TEMP 88.6888 
34 CONDElNSER CW TEMF : C C 7  26.9333 DEG F 
35 TE-CGI-181, LOWER COND CW TEMP 82.4889 DEG F 
36 CONDElNSER CW TEMF : C C 5  27,8444 DEG F 

DEG F 37 C0NDE:NSER CW TEMF : CC 5 85.5333 
“3 8 C0NDE:NSER CW TEMF : CC 1 28,9444 DEG F 
39 CONDEINSER CW TEMF : CC 3 38.1778 DEG F 

DEG F 40 TE-CCI-180, UPPER COND CW TEMP 89.3444 
41 C0NDE:NSER CW TEMF : CC 2 30.2444 DEG F 
42 CONDElNSER CW TEMF : CC 1 31.4667 DEG F 

DEG F 43 CONDENSER OJTLET CW’ TEMP 96.61 11 
44 8.0888 SPARE 
45 SPARE: 0.0000 SPARE 

5 TE-GF-183, SCHX CUTLET TEMP 247.7156 DEG F 1 

i 

A-41 



. 
1 

. 

F i  le:  
T r i  a1 : 
Time: 
F l u i d :  

c1021a:c12 
0 

85/06/19/13/05 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GPM 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
48 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T E  
TE-GF'-3, PLANT IhLET GF TEMP 
TE-GF'-182, SCHX INLET CF TEMP 
TE-GF-100, SCHX INTEI GF TEMP 
TE-GF'-l83, SCHX CUTLET TEMP 
TE-GF'-6, PLANT OCTLET GF TEMP 
LT-WF'-15, CONDENEER -1Q LEVEL 
PT-WF-16, CONDENEER SUTLET PRESS 
TE-Elf-58, CONDENEER SUTLET TEMP 
PT-WF-19, FEED PCMP OISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PT-WF-180, SCHX EF IqLET PRESS 
TE-WF'-181, SCHX LF IqLET TEMP 
fE-WF'-l88, SCHX EF TEMP:PHl 
TE-WF-189, SCHX EF TEMP: PH2 
TE-WF-102, SCHX INTEI WF TEMP 
TE-WF-111, SCHX EF 1EMP:VAPl  
TE-WF-110, SCHX kF TEMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUfLET VAPOR FLOW 
TE-WF'-3, WF VAPOE FL3W TEMP 
Tk-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 

TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-Cbl-1, PLANT ICLET CW FLOW 
FE-01-22, CONDENEER 3UTLET CW FLOW 
TE-Cbl-4, CONDENSER IqLET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-Cbl-181, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : C C 1  
C0NDE:NSER CW TEMF CC 3 
TE-CbI-100, UPPER COND CW TEMP 
CONDEINSER CW TEMF : C C Z  
C0NDE:NSER CW TEMF : CC 1 
TE-CCI-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

PT-WF-12, TURBINE OUTLET PRESS 

37.2022 
308.21 11 

298.5667 
236.3222 
237.2889 
6.8386 
42.8256 
90.5333 
706.1800 
28.8947 
0.0808 
28.5522 
533.3667 
107.2767 
221.7333 
264.7889 
282.4808 
291.2778 
295.8667 

527.8556 
12.3700 
295.5667 
163.8667 
533.61 11 
107.6778 
4.5622 
145.9333 
44.5088 
330.5667 
132.2422 
80.2778 
26.8444 
83.81 11 
29.0667 
87.3444 
29.6778 
3 1.2556 
92.2556 
31.2111 
33.1088 
100.8556 
8.8068 
8.8688 

385.431 1 

294 3833 

DEG F 
DEG F 
DEE F 
DEG F 
DEC F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
P S I G  
DEG f 
PSIG 
DEG F 
PSIG 
CPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

. 

A-42 



F i l e :  
T r i a l :  
Time: 
F l u i d :  

C183au:C12 

85/86/19/14:38 
0 

* 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 . 
25 
26 
27 
28 
29 

31 
32 
33 
34 
35 
36 
37 
38 
39 
48 
41 
42 
43 
44 
45 

38 

i 

* 

FE-GF'-1, GF FLOW R A T E  
fE-GF'-3,, PLANT IbLET GF TEMP 
fE-Gf'-182, SCHX INLET GF TEMP 
TE-GF-188, SCHX I N T E ?  GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-GF-6, PLANT OCTLET GF TEMP 
LT-WF'-lS, CONDENEER - 1 Q  LEVEL 
PT-WF'- 16, CONDENE ER 3UTLET PRESS 
TE-WF'-58, CONDENEER 3UTLET TEMP 

FE-WF'-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BYWSS FLOW 
FE-WF'-l/61, TOTAL WF PUMP FLOW 
PT-WF'-188, SCHX CF 1.SLET PRESS 
TE-WF-101, SCHX CF I.SLET TEMP 
TE-WF-188, SCHX CF TEMP:PHl 
TE-WF-189, SCHX CF TEMP:PH2 
TE-WF-182, SCHX INTE? WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF'-118, SCHX CF TEMP: VAP2 
TE-WF'-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOI; FL3W TEMP 
TE-WF'-52, TURBINE IN-ET TEMP 
PT-WF'-18, TURBINE IN-ET PRESS 
TE-WF'-53, TURB I NE OUTLET TEMP 

TE-WF-13, CONDENSER INLET WF TEMP 
PT-WF-52, CONDENSER INLET WF PRESS 
FE-CbI-1, PLANT IbLET CW FLOW 
FE-CCI-22, CONDENSER 3UTLET CW FLOW 
TE-CCI-4, CONDENSER I.ILET CW TEMP 
CONDEINSER CW TEMF: C C 7  
TE-CCI-181, LOWER COND CW TEMP 
CONDElNSER CW TEMF: CCS 
C0NDE:NSER CW TEMF:CC5 
C0NDE:NSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : C C 3  
TE-Cbt-188, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF: C C 2  
C0NDE:NSER CW TEMF : CC 1 
TE-Cbl-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

PT-Wf'-19, FEED PLMP D I S C  PRESS 

PT-WF-12, TURBINE OUTLET PRESS 

37.3478 
389.5889 
387.2233 
289.1222 
251.8988 
232.5111 
4 2294 
42.3367 
98.8778 
691 8333 
31.8260 
8.8888 
3 1.5222 
533.5888 
186.4856 
213.7222 
259.5089 
279.4889 
291.4333 

294.1478 
294 9778 

528.5333 
13.4816 
295.6778 
171.9888 
531.1556 
113.5556 

145.2778 
45.4256 
338.5888 

4.3189 

132.1589 
79.1444 
26.61 11 
82.3222 
27.7333 
86,6444 
29.1889 
31  2444 
92.6444 
30.7778 
32.7556 
188.81 11 
8.8888 
8.8880 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-43 



F i l e :  
T r i o l :  
Time: 
F1 u i  d: 

C1108a: 012 

85/06/25/12/00 
0 

CHRNNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-GF-1, GF FLOW R A T E  35.3189 GPM 
2 TE-GF-3, PLANT ICLET GF TEMP 31 1.8667 DEG F 

309.0867 DEG F 3 TE-GF-102, SCHX INLET GF TEMP 
4 TE-GF-180, SCHX INTE? GF TEMP 296 5080 DEG F 

DEG F 5 TE-GF-183, SCHX CUTLET TEMP 255.9478 
257.2556 DEG F 

7 LT-WF-15, CONDENSER - 1 Q  LEVEL 26.2509 INCH 
8 PT-WF-16, CONDENEER IUTLET PRESS 33.4167 P S I G  
9 TE-WF-58, CONDENEER IUTLET TEMP 79.5222 DEG F 
10 PT-WF-19, FEED PLMP D I S C  PRESS 739.0667 P S I G  
11 FE-WF'-1, SCHX WF FEED FLOW 17.9753 GPM 
12 FE-WF'-61, SCHX WF BY'ASS FLOW 0.0080 GPM 
13 FE-WF-1/61, TOTAL WF PUMP FLOW 17.4944 GPM 
14 PT-WF'-100, SCHX L F  I.ILET PRESS 533.8778 PSIG 
1s TE-WF-101, SCHX CF I4LET TEMP 103.9122 DEG F 
16 TE-WF-108, SCHX I.F TIMP:PHl 255.6800 DEG f 
17 TE-WF-109, SCHX CF TIMP:PH2 285.2000 DEG F 
18 TE-WF-102, SCHX INTE? WF TEMP 293.6667 bEG f 
19 TE-WF-111, SCHX CF TEMP:VAPl 296.6778 DEG F 

380.6776 DEG F 20 TE-WF-110, SCHX CF TIMP:VAP2 
21 TE-WF-184, SCHX CUTLIT WF TEMP 304.5067 DEG P 

23 FE-WF-7, SCHX OUTLET VAPOR FLOW 9.9307 ACFM 
DEC F 24 TE-WF-3, WF VAPOI; FLIW TEMP 305.1000 

25 TE-HF-52, TURBINE IN-ET TEMP 167.3222 DEG F 
26 Pf-WF-18, TURBINE IN-ET PRESS 538.0778 PSIG 
27 TE-WF-53, TURBINE OUTLET TEMP 100.1000 DEG F 

29 TE-WF-13, CONDENSER INLET WF TEMP 289.5778 DEG F 
30 PT-WF-52, CONDENSER INLET WF PRESS 34.3667 PSIG 
31 FE-CGI-I, PLANT ICLET CW FLOW 332.3667 GPM 
32 FE-CGI-22, CONDENEER 3UTLET CW FLOW 101.8489 GPM 
33 TE-CGI-4, CONDENSER I4LET CW TEMP 72.2222 DEG F 
34 CONDE:NSER CW TEMF : C C 7  24.0444 DEG F 
35 TE-CGI-101, LOWER COND CW TEMP t4.6556 DEG F 
36 C0NDE:NSER CW TEMF CC 5 24.8667 DEG f 
37 C0NDE:NSER CW TEMF : CC 5 76.8778 DEG F 
38 C0NDE:NSER CW TEMF C C 1  25.6333 DEG 
39 C0NDE:NSER CW TEMF : CC 3 26.8556 DEG F 
40 TE-CGI-100, UPPER COND CW TEMP 82.0889 DEC F 
41 C0NDE:NSER CW TEMF C C Z  26.8778 DEG F 
42 C0NDE:NSER CW TEMF CC 1 28.7556 DEG' F 
4 3  TE-CGI-5, CONDENSER OJTLET CW TEMP 91.5333 DEG F 
44 SPARE: 8 .  0080 SPARE 
45 SPARE: e. 8080 SPARE 

6 TE-GF-6, PLANT OLTLET GF TEMP 

22 PT-WF-74, WF VAPCR F-OW PRESS 528.3000 PSIG 

2% PT-WF-12, TURBINE OUTLET PRESS 4.2556 p516 

t , 

. 

. 

A-44 



F i l e :  
T r i a l :  0 
T i  me,: 85/06/25/12/52 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31  
32 
33 
34 
35 
36 .. 37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF'-1, GF FLOW RATE 
TE-GF'-3, PLANT IbLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF-100, SCHX INTE? GF TEMP 
TE-GF-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OCTLET GF TEMP 

PT-WF-16, CONDENSER IUTLET PRESS 
TE-WF'-58, CONDENSER IUTLET TEMP 
PT-WF-19, FEED PCMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BYSASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX EF IJLET PRESS 
TE-WF-181, SCHX EF IJLET TEMP 
TE-Elf- 108, SCHX E F T EMP: PH 1 
TE-WF-109, SCHX I.F TIMP:PH2 
TE-WF-102, SCHX INTE2 WF TEMP 
TE-IJF'-lll , SCHX kF TEMP: V A P l  

TE-WF-104, SCHX CUTLET W f  TEMP 

FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WP-3, WF VAPOS FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE I N - E T  PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WP-12, TURBINE OUlLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENSER INLET WF PRESS 
FE-CGI-1, PLANT IbLET CW FLOW 
FE-CCI-22, CONDENEER IUTLET CW FLOW 
TE-CGI-4, CONDENSER IJLET CW TEMP 
C0NDE:NSER CW TEMF: C C 7  
TE-CCI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC S 
CONDElNSER CW TEMF : CC 5 
CONDEINSER CW TEMF: CC4 
CONDEINSER CW TEMF: CC3 
TE-Cbl-180, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : C C Z  
C0NDE:NSER CW TEMF : CC 1 

Lf-WF-15, CONDENEER - 1 Q  LEVEL 

TE-WF'-110 SCHX I. F TEMP: VAP2 

PT-WF-74g WF VAPCR F-OW PRESS 

CONDENSER OJTLET Cld TEMP 

SPRRE: 

37.2578 
31 1.8889 
30% 2478 
293.5778 
245.851 1 
246.8667 

36.6233 
83.4333 
727.5222 
23.9233 
8 0 0008 
23.4822 
533.9778 
182.8967 
237.81 11 
275,6333 
288.4222 
294.1222 
296.7444 
298.3133 
527.9444 
12.2394 
299.5333 
168.3880 
538.1111 
182.41 11 

191 . 3889 
38.4844 
332.3444 
102.0222 
72.6667 
24 7556 
76.2000 
25.8333 
80.8333 
27.3667 

86.5444 

31.5333 
96.8778 
0.0800 
0.0000 

19.4687 

4.4178 

29.9556 

29 3333 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
P S I C  
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I C  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
P S I C  
DEG F 
PSIG 
GPM 
GPM 
DE6 F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPRRE 

A-45 



v , 

. 

F i l e :  
T r i a l :  
Time: 
F1 u i  d: 

c1124a:c12 
8 

85/86/25/13/21 

CHANNEL DESCRIPTION VALUE UNITS 
* * * * * * * * C * * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
2% 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4’8 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T E  
TE-GF-3, PLANT IbLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF-188, SCHX INTE? GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLfLEf GF TEMP 
LT-WF’-lJ, CONDENEER ,IQ LEVEL 
PT-WF-16, CONDENEER 3UTLET PRESS 
TE-WF’-58, CONDENEER JUTLET TEMP 
PT-WF’-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF B Y W S S  FLOW 
FE-WF-lH61, TOTAL WF PUMP FLOW 

TE-WF-181, SCHX CF 14LET TEMP 
TE-WF-188, SCHX I.F T5MP:PHl 
TE-WF-189, SCHX EF TEMPtPH2 
TE-WF-182, SCHX INTE? WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF-118, SCHX CF TEMP: VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, tlF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUlLET VAPOR FLOW 
7E-WF-3, WF VAPOE FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CbI-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER 3UTLET CW FLOW 
TE-Cbl-4, CONDENSER IISLET CW TEMP 
CONDEINSER CW TEMF : CC 7 
TE-Cbl-101, LOWER COND CW TEMP 
C0NI)E:NSER CW TEMF: CCS 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 4 
C0NDE:NSER CW TEMF: CC3 
TE-Cbl-188, UPPER COND CW TEMP 
CONDEINSER CW TEMF : CC2 
C0NDE:NSER CW TEMF : CC 1 
TE-CbI-5, CONDENSER OJTLET CW TEMP 
SPFIRE: 
SPARE: 

Pt-WF-188, SCHX C F  I ~ L E T  PRESS 

A-46 

38.3267 
311.5222 
309.1388 
291.11 11 
238.3356 
239.2667 
15.3987 
39.9644 
87.4444 
789.3222 
28.2153 
8 .  8808 
27.8478 
534.8088 
184.8667 
224.9444 
267.21 11 
283.81 11 
292.3667 
295.5444 
295.1289 
527.41 11 
13.7817 
296.4667 
167.8444 
537.5889 
103.5556 
4.3889 
175.11 11 
42.7267 
332.9556 
102.2278 
73.6556 
24.8333 
78.21 11 
26.71 11 
84.0889 
28.7880 
29.7889 
98.7889 
30.6222 
32.91 11 
181.3778 
8.0808 
8.8888 

GPM 
BEG F 
DEG F 
DEC F 
DEG F 
DEG F 
INCH 
PSIG 
PEG F 
P S I G  
GPM 
GPM 
GPM 
PSIC 
DEI; F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEI; F 
PSIG 
ACFM 
DEG F 
DEG ‘F 
PS I C  
DEG 
PSIG 
DEG F 
P S I C  
CPM 
GPM 
DEG 
DEG 
DEG f 
DEG F 
DEG f 
DEG f 
DEG f 
DEG F 
DEG F 
DEG F 
DEI; F 
SPARE 
SPARE 

. 



F i l e :  
T r i  01 : 
T i  me: 
F l u i d :  

C113au:C12 

85/86/25/14: 23 
0 

UNITS CHFINNEL DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 

i 33 
34 
35, 
36 

d 37 
38 
39 
48 

“ 41 
42 
43 
44 
45 

FE-GF’-1, GF FLOW RATE 
TE-GF‘-3, PLANT IbLET CF TEMP 
TE-GF’-182, SCHX INLET CF TEMP 
TE-GF‘-108, SCHX INTEi CF TEMP 
TE-GF’-183, SCHX CUTLET TEMP 
TE-GF‘-6, PLANT OlTLET CF TEMP 
LT-WF-IS, CONDENEER ,IQ LEVEL 
PT-WF’-16, CONDENEER YJTLET PRESS 
TE-WF-58, CONDENSER 2UTLET TEMP 
PT-WF-19, FEED PLMP OfSC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’FISS FLOW 
FE-WF’-l/61 , TOTAL WF PUMP FLOW 
PT-WF-188, SCHX CF I.(LET PRESS 
TE-WF’-101, SCHX CF I .(LET TEMP 
TE-WF- 108, SCHX L F T EMP: PH 1 
TE-WF-189, SCHX bF TEMP:PH2 
TE-WF‘-182, SCHX INTEi WF TEMP 
TE-WF‘- 1 1 1, SCHX E F TEMP: VAP 1 
TE-WF-118, SCHX CF TSMP:VAP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VRPCR F,OW PRESS 
FE-WF-7, SCHX OU7LET VRPOR FLOW 
TE-WF-3, WF VAPOF FLJW TEMP 
TE-WF’-52, TURBINE IN-ET TEMP 
PT-WF’-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF’-lZ, TURBINE OUTLET PRESS 
TE-WF’- 13, C O N D E N I  ER INLET WF TEMP 
PT-WF’-52, CONDENEER INLET WF PRESS 
FE-€31-1, PLANT IhLET CW FLOW 
FE-CGI-22, CONDENEER YJTLET CW FLOW 
TE-CGI-4, CONDENSER 14LET CW TEMP 
C0NDE:NSER CW TEMF: C C 7  
TE-CGI-181, LOWER CON0 CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : C C 5  
C0NDE:NSER CW TEMF: C C I  
C0NDE:NSER CW TEMF : CC 3 
TE-CGI-188, UPPER COND CW TEMP 
CONDEINSER CW TEMF : CC 2 
C0NDE:NSER CW TEMF : C C l  
TE-CCI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

38.6633 
31 1.5778 
308.9189 
288.81 11 
232.9867 
233.9222 

42.9888 
91.8333 
698.6444 
32.1873 
0.8880 
31.8667 
534.8556 
186.1156 
215.9778 
260.8778 
279.8222 
290.7333 
294.8667 
293.9622 
527.7667 
14.7468 
295.5444 

539.4222 
104.7889 

163.2444 
46.3033 
332.8333 
182.2689 
74.9444 
25 2444 
80.1778 
27.6667 

29.9556 
38 , 7333 
94,4333 
32 e 3333 
34.4556 
104.8889 
8.8808 
8.8080 

12.8928 

164,1667 

4. 8308 

86,1222 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIC 
GPM 
GPM 
GPM 
P S I C  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 
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F i l a :  D 1 Save 
T r i a l :  0 
T i  me: 82/24/18/25 
F l u i d :  

CHANNEL DESCRIPTION VfiLUE UNITS 
......................................................................... 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 

38 
39 
48 
41 
42 
43 
44 
45 

37 

FE-CF-1, GF FLOW R A T E  
TE-GF'-3, PLANT IbLET GF TEMP 
TE-CF'-102, SCHX INLET GF TEMP 
TE-GF-180, SCHX I N T E ?  GF TEMP 
TE-GF-183, SCHX CUTLET TEMP 
TE-GF'-16, PLANT OLTLET GF TEMP 
LT-WF-15, CONDENEER - 1 Q  LEVEL 
PT-WF'-16, CONDENSER 3UTLET PRESS 
TE-WF'-58, CONDENSER 3UTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-W-!, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF'-1/61, TOTAL WF PUMP FLOW 
PT-tlF'-l@0, SCHX LF IqLET PRESS 
TE-WF'-101, SCHX LF IqLET TEMP 
TE-WF-188, SCHX bF TEMP:PHl 
TE-WF'-l89, SCHX L F T ZMP: PH2 
TE-WF'-lBZ, SCHX INTE? WF TEMP 
TE-WF-111, SCHX LF T-TMP:VAPl 
TE-WF-110, SCHX LF TEMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUlLET VAPOR FLOW 
TE-WF-3., WF VAPOE FL3W TEMP 
TE-WF'-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE=WF'--l3, CONDENEER INLET WF TEMP 
'PT-WF'-52, CONDENEER INLET WF PRESS 
FE-Cbl-1, PLANT IbLET CW FLOW 
FE-CbI-22, CONDENEER IUTLET CW FLOW 
TE-CGI-4, CONDENSER IqLET CW TEMP 
CONDElNSER CW TEMF CC 7 
TE-CbI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
CONDENSER CW TEMF:CC? 
C0NDE:NSER CW TEMF : CC 3 
TE-Cbl-100, UPPER COND CW TEMP 
C0NDE:HSER CW TEMF C C Z  
C0NDE:NSER CW TEMF : C C 1  
TE-Cbl-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

13.6245 
385.6588 
299.5488 
175.6758 
117.3775 
118.7758 
14.4245 
11 1.7408 
71 7088 
694.3758 
32.2515 

32.1125 
584.8000 
88.5608 
119.3250 
143.5888 
163.6258 
186.2588 

225.0300 
579.2750 
17.7268 
221.6758 
76.7088 
37.3050 
66.4750 

138.8758 
113.6388 
335.9758 
26.4725 
54.3588 
8.8888 
60.7608 
8.8888 
66.8588 
0.8808 
73.1580 
7 1.4250 
0.0880 
72.9588 
74.9250 
8.8888 
0.0000 

-.8195 

28 1 m.6500 

-. 7725 

GPM 
DEG F 
BEG f 
DEC 5 
DEG F 
DEC F 
INCH 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
GPM 
PS IT; 
DEG F 

A C FJl 
DE 
DE 
PS 
DE 
PS 

.PEG', F 
PS T G  
CPM 

DEG F 

DEC F 
GF?QRE 
SPARE 
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F i l e :  
T r i a l :  
Time: 
F1 ui  d: 

D28krv: C 12 

82/16/11/44 
0 

'. 
. 

i 

c 

CHANNEL DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8.8708 1 FE-CF-1, GF FLOW R A T E  
2 TE-GF-3, PLANT ICLET GF TEMP 307.9750 
3 TE-CF'-I82, SCHX INLET GF TEMP 385.8858 

5 TE-GF'-l03, SCHX CUTLIT TEMP 113.9688 
6 TE-CF-6, PLANT OLTLET CF TEMP 114.0758 

10.8865 7 LT-WF-15, CONDENSER - 1 Q  LEVEL 
8 PT-WF'-16, CONDENEER JUTLET PRESS 112.7175 
9 TE-WF-58, CONDENEER IUTLET TEMP 72.2588 
18 PT-WF-19, FEED PLMP D I S C  PRESS 681.5258 
11 FE-WF'-1, SCHX WF FEED FLOW 17.3265 
12 FE-WF'-61, SCHX WF BY'ASS FLOW -. 8968 
13 FE-WF'-1/61, TOTAL WF PUMP FLOW 22.4225 
14 PT-WF'-188, SCHX CF I.ILET PRESS 632.6888 
15 TE-WF-101, SCHX CF 1.ILET TEMP 87.7850 
16 TE-WF-188, SCHX LF T3lP:PHl 119.7888 
17 TE-WF'-189, SCHX LF TEMPzPH2 136.2888 
18 TE-WF-182, SCHX INTE? WF TEMP 163.6758 
19 TE-WF-111, SCHX CF TEMP:VAPl 187.2888 
20 TE-WF-110, SCHX LF TEMP:VAPZ 283.6888 
21 TE-WF-104, SCHX CUTL-IT WF TEMP 229.8425 

PT-WF-74, WF VAPCR F-OW PRESS 631.5888 22 - 
23 FE-WF-7, SCHX OUTLET VAPOR )FLOW 11.3895 
24 TE-WF-3, WF VAPOF FL3W TEMP 228.4088 
25 TE-WF-52, TURBINE IN-ET TEMP 88.2508 
26 
27 TE-WF-55, TURBINE OUTLET TEMP 75.8250 
28 PT-WF'-12, TURBINE OUTLET PRESS -. 5750 
29 TE-WF-13, CONDENSER INLET WF TEMP 132.9580 

PLANT ICLET CW FLOW 327.7258 
FE-Cbl-22, CONDENEER JUTLET CW FLOW 143.8388 

4 TE-CF'-l88, SCHX INTE? GF TEMP 174 8588 

PT-WF'-18, TURBINE IN-ET PRESS 8.6925 

30 PT-WF-52s CONDENEER INLET WF PRESS i i 3.7?75 
31 .  
32 
33 TE-CGI-4, CONDENSER IqLET CW TEMP 61.3750 
34 CONDENSER CW TEMF:CC7 0.8888 

TE-kbl-101, LOWER COND CW TEMP 65.2588 
C0NDE:NSER CW TEMF: C C S  0.0000 

35 I 

36 
37 C0NDE:NSER CW TEMF : CC 5 69.4888 

CONDEINSER CW TEMF : CC 1 0.8888 38 
39 C0NDE:NSER CW fEMF : CC 3 73.0808 
48 TE-CW-188, UPPER COND CW TEMP 72.3258 

C0NDE:NSER CW TEMF : C C Z  0,8880 4 1  
42 C0NDE:NSER CW TEMF : CC 1 73.1888 
43 TE-Cbl-5, CONDENSER 0 JTLET CW TEMP 74.6888 
44 SPARE: 8.0000 
45 SPFIRE: 0.8000 

UNITS 

CPM 
DEG F 
DEC F 
DEC F 
DEI; F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
CPM 
GPM 
GPM 
P S I C  
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
PSIC 
ACFM 
DEC F 
DEC F 
PSIG 
DEG F 
PSI C.  
DEI; F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
DEC F 
DEC F 
DEG F 
DEG F 
DEC F 
SPARE 
SPARE 

*******+* 

A-49 



. 

F i  l e :  D2IBau: C12 
T r i  a1 : 0 
Time: 82/16/12/36 
F l u i d :  

CHRNNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
33 
40 
4 1  
42 
43 
44 
45 

FE-GF'-1, GF FLOW R A T E  
TE-GF-3, PLANT ICLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF'-lBB, SCHX INTE? GF TEMP 
TE-GF'- 183, SCHX CUTLET TEMP 
TE-GF'-6, PLANT OLTLET GF TEMP 
LT-WF'-15, CONDENEER - 1 Q  LEVEL 
PT-WF'-16, CONDENEER 3UTLET PRESS 
TE-WF'-58, CONDENEER 3UTLET TEMP 
PT-WF'-19, FEED PLMP DISC PRESS 
FE-WF'-1, SCHX WF FEED FLOW 
fE-WF'-61, SCHX WF BY'ASS FLOW 
FE-Wf'-1/61, TOTAL WF PUMP FLOW 
PT-W€-108, SCHX CF IqLET PRESS 
TE-WF'-lG)l, SCHX CF I.SLET TEMP 
TE-WF'-188, SCHX LF TIMP:PHl 
TE-Wf'-189, SCHX L.F TIMP:PH2 
TE-WF'-102, SCHX INTE? WF TEMP 
TE-WF'-lll, SCHX CF TEMP: V A P l  
TE-WF-118, SCHX EF TEMP: YAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VRPOE FL3W TEMP 
TE-WF'-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-Wf-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBiNE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CGI-1, PLANT ICLET CW FLOW 
FE-CGI-22, CONDENEER 3UTLET CW FLOW 
TE-Cbl-4, CONDENSER I\ILET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CGI-181, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
CONDElNSER CW TEMF CC 1 
C0NDE:NSER CW TEMF : CC 3 
TE-CGI-180, UPPER COND CW TEMP 
CONDENSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC 1 
TE-CbI-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

11.7888 
309.4508 
306.5425 
180.4758 
122.8158 
122.4008 
11.8475 
124.2925 
78.3258 
688.1880 
24.9075 

31.8858 
632.7500 
93.4358 
124.7758 
14%. 9500 
16%. 6588 
191.7758 
286.7258 
231.2825 
628.9758 
15.8018 
238.6500 
84.0888 
4.9625 
78.1258 

141.8580 
125.8875 

142.4875 
63.5888 
0.0000 
68.7580 
8.8888 
74,7808 
8.8888 
78.2588 
78.1588 
0.8880 
79.7000 
81,1758 
0.0000 
8.8888 

-. 0300 

-. 5825 

327.5088 

CPM 
DEG F 
DEC f 
DEG F 
DEG F 
DEG f 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEC F 
DEG F 
DEG f 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEC F 
P S I 6  
DEG F 
P S I C  
DEG F 
P S I t  
GPM 
GPM 
DEG F 
DEG F 
DE6 F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEC F 
SPARE 
SPARE 

. 

A-50 



F i l e :  D28Cau: Cl2 
T r i a l :  0 
T i  me: 02/16/13/16 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 I 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 " 

39 
40 
41 
42 
43 
44 

FE-CF-1, GF FLOW RATE 16.1383 
TE-CF'-3, PLANT IbLET GF TEMP 310.2500 
TE-GF'-102, SCHX INLET CF TEMP 307.8125 
TE-GF-100, SCHX I N T E ?  GF TEMP 183.0750 
TE-CF- 103, SCHX CUTLET TEMP 126.5825 
TE-CF'-6, PLANT OLTLET CF TEMP 127.0250 
LT-WF'-15, CONDENEER -1Q LEVEL 18.9880 
PT-WF'-16, CONDENEER 3UTLET PRESS 134.6075 
TE-WF'-58, CONDENSER 3UTLET TEMP 83.6750 

FE-WF-1, SCHX WF FEED FLOW 31.9245 
FE-WF'-61, SCHX WF BYWSS FLOW -. 0225 
FE-WF-l/61, TOTAL WF PUMP FLOW 38.9280 
PT-WF-100, SCHX EF IqLET PRESS 632.7258 

TE-WF-108, SCHX EF fEMP:PHl 127.2088 
TE-WF-109, SCHX EF TEMP:PH2 150.8860 

TE-WF-111, SCHX LF TEMP: VPP1 193.2000 
TE-WF-118, SCHX EF TEMP:VAP2 208.4880 
TE-WF-104, SCHX CUTLET WF TEMP 230.1850 
PT-WF-74, WF VAPCR F-OW PRESS 626.7800 
FE-WF-7, SCHX OUTLET VAPOR FLOW 19.8813 
TE-WF'-3, WF VAPOE FL3W TEMP 229.6250 
TE-WF-52, TURBINE IN-ET TEMP 85.6000 
PT-WF-10, TURBINE IN-ET PRESS 6.3275 
TE-WF-53, TURBINE OUTLET TEMP 80.6000 

WF-12, TURBINE OUTLET PRESS -. 5575 
WF-13, CONDENEER INLET WF TEMP 142.3880 

PT-WF-52# CONDENEER INLET WF PRESS 135.9175 
FE-Cbl-1, PLANT ICLET CW FLOW 328.3250 
FE-CGI-22, CONDENSER 3UTLET CW FLOW 142 m 9500 
TE-CGI-4, CONDENSER IqLET CW TEMP 65.1888 
C0NDE:NSER CW TEMF : C C 7  0.0000 
TE-CW-101, LOWER COND CW TEMP 71.4750 
C0NDE:NSER CW TEMF : C C 5  0.0000 
C0NDE:NSER CW TEMF : CC 5 78.7000 
C0NDE:NSER CW TEMF : C C 1  0,0000 
C0NDE:NSER CW TEMF : CC3 82.4500 
TE-CM-100, UPPER COND CW TEMP 83.0500 
CONDElNSER CW TEMF : CC 2 0.0000 
C0NDE:NSER CW TEMF : Cc 1 ' 84.9500 
TE-Cbl-Ss CONDENSER OJTLET CW TEMP 86.7500 
SPARE: o. 0008 

PT-WF-19, FEED PLMP D I S C  PRESS 674.1800 

TE-WF-101, SCHX EF IJLET TEMP 97.4950 

2, SCHX I N T E ?  WF TEMP 178.3088 

~ _ ~ _  
45 SPRRE: 0.0000 

GPM 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
INCH 
PSIC  
DEG F 
P S I C  
GPM 
GPM 
GPM 
P S I C  
DEC F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEC F 
PSIG 
ACFM 
DEG F 
DEC F 
PSIG 
DEC F 
PSIG 
DEG F 
PSIC  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-51 



F i  le:  
T r i a l :  
Time: 
F l u i d :  

D28Dav:C12 

62/16/13/47 
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF'-1, GF FLOW R A T E  
TE-GF'-3, PLANT IbLET GF TEMP 
TE-GF-102, SCHX INLEr GF TEMP 
TE-GF-100, SCHX INTE? GF TEMP 
TE-GF-103, SCHX CUTLZT TEMP 
TE-GF-6, PLANT OLTLET GF TEMP 
LT-WF'-15, CONDENEER - 1 Q  LEVEL 
PT-WF-16, CONDENEER 3UTLET PRESS 
TE-WF'-58, CONDENEER 3UTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 

FE-WF-lNCl, TOTAL WF PUMP FLOW 
FE-WF-61, SCHX WF BY'RSS FLOW 

PT-WF-100, SCHX bF II(LET PRESS 
TE-WF-101, SCHX LF IqLET TEMP 
TE-WF-108, SCHX EF TEMPZPHl 
TE-WF'-189, SCHX bF TEMP: PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX bF TEMP:VAPl 
TE-WF-110, SCHX bF TEMP:VAP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF'-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OWLET VAPOR FLOW 
TE-WF-3, WF VRPOC FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-Cbl-1, PLANT IbLET CW FLOW 
FE-CbI-22, CONDENSER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER I4LET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-Cbl-181, LOWER COND CW TEMP 
CONDENSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
CONDEINSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF C C 3  
TE-Cbl-100, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC Z 
C0NDE:NSER CW TEMF : C C 1  
TE-CGI-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

16.4938 
309.3580 
306.8180 

129.0475 
129 * 5500 
10.0385 
139.0625 
85.9750 
654.9800 
34.4925 

41.9150 
632.7250 
98.9250 
128.9250 
152.4250 
171.9000 
194.4750 
209.3750 
230.7925 
625.4750 
21.8830 
230.1250 
85.3250 
6.8900 
8 1.3250 

145.1808 
142.4775 
326.0580 
142.6000 
65.9758 
0.0000 
72.8580 
0.0000 
80.4250 
0.0000 
84.1750 
84.9750 
0 0000 
87.4500 
89.5250 
0 0000 
8.0000 

i 85.0500 

-. 0120 

-. 5475 

CPM 
DEG f 
DEG F 
DEG F 
PEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG f 
DEG F 
P S I t  
ACFM 
DEG F 
DEG 
P S I t  
DEG F 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG 6 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG 'F 
SPARE 
SPRRE 

A-52 



F i  le:  
T r i  a1 : 
T i  ma: 
F l u i d :  

D28rAa: C 12 

03/13/04:33/84 
8 

CHANNEL DESCRIPTION VALUE UNITS 
* * * * * * * * * *c * * * * * * * * * * * * * *~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

* 

C 

FE-GF'-1, GF FLOW R A T E  7 7728 
TE-GF-3, PLANT IbLET GF TEMP 389.6888 
TE-GF'-182, SCHX INLET GF TEMP 308.7467 
TE-GF'-188, SCHX INTE? GF TEMP 1?8.6888 
TE-GF'-183, SCHX CUTLET TEMP 11 1.2567 
TE-GF-6, PLANT OLTLET GF TEMP 11 1.2888 
LT-WF-15, CONDENEER ,IQ LEVEL 23.8117 
PT-WF-16, CONDENCER 3UTLET PRESS 186.6967 
TE-WF'-58, CONDENEER 3UTLET TEMP 69.1667 
PT-WF'-19, FEED PLMP D I S C  PRESS 692.9808 

FE-WF-61, SCHX WF B Y W S S  FLOW 12.9480 
FE-WF-1/61, TOTAL WF PUMP FLOW 29.6767 
PT-WF'-108, SCHX EF II(LET PRESS 634.8333 
TE-WF'-l@l, SCHX EF IqLET' TkMP 83.9367 
T€-WF'-188, SCHX LF TZMP:PHl 117.2333 
TE-WF-109, SCHX EF TEMP:PH2 148.6667 
TE-WF'-182, SCHX INTE? WF TEMP 168.8000 

FE-WF-1, SCHX WF FEED FLOW 17.2340 

TE-WF'-lll, SCHX EF TEMP: YAP1 184 6888 
TE-WF-110, SCHX EF TIMP:VAP2 282.8888 
TE-WF-104, SCHX CUTLET EIF TEMP 230.8867 
PT-WF-74, WF VAPCR F-OW PRESS 635.8333 
FE-WF-7, SCHX OU'TLET VAPOR FLOW 9.6888 
TE-WF'-3, WF VRPOF FL3W TEMP 229.5667 

76.8888 TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF'-53, TURBINE OUTLET TEMP 74.8888 
PT-Wf'- 12, TURBINE OU rLET PRESS -. ?080 
TE-WF-13, CONDENEER INLET WF TEMP 134.3000 
PT-WF-52, CONDENEER INLET WF PRESS 107.7333 
FE-CGI-1, PLANT IbLET CW FLOW 364.3667 
FE-CCI-22, CONDENEER SUTLET CW FLOW 133.7733 
TE-CGI-4, CONDENSER IqLET CW TEMP 59.4667 
CONDEINSER CW TEMF : C C t  8.8888 
TE-CGI-101, LOWER COND CW TEMP 63e 3333 
CONDElNSER CW TEMF : CC 5 0.0888 
C0NDE:NSER CW TEMF : C C 5  66.8667 

8.8888 
81 e 8888 

C0NDE:NSER CW TEMF : C C 1  
C0NDE:NSER CW TEMF: C C 3  
TE-Cbl-188, UPPER CON0 CW TEMP 69.8667 
CONDENSER CW TEMF : CC Z 8.8888 
C0NDE:NSER CW TEMF: C C 1  68.2888 
TE-CGI-5, CONDENSER OJTLET CW TEMP 71.1888 
SPARE 0.8888 
SPARE: 8.8088 

16.9867 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
P S I G  
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG , F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEI; F 
SPARE 
SPRRE 

A-53 



F i  le:  D28rEa: C 12 
T r i a l :  8 
Time: 83/13.’89: 57/84 
F1 u i  d: 

CHANNEL DESCRIPTION VRLUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 
48 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW RRTE 
TE-GF-3, PLRNT IbLET GF TEMP 
TE-GF’-102, SCHX INLET GF TEMP 
TE-GF‘-108, SCHX INTE? GF TEMP 
TE-GF-183, SCHX CUTLIT TEMP 
TE-GF-6, PLANT OCTLET GF TEMP 
LT-WF’-15, CONDENSER -1Q LEVEL 
PT-WF’-16, CONDENEER IUTLET PRESS 
TE-WF’-58, CONDENSER IUTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’ASS FLOW 
FE-WF’-1/6lI TOTAL WF PUMP FLOW 
PT-WF-180, SCHX EF 1.ILET PRESS 
TE-WF-101, SCHX EF I4LET TEMP 
T€-Wf‘-108, SCHX EF TEMP:PHl 
TE-WF-189, SCHX CF TEMP:PH2 
TE-WF‘-l02, SCHX INTE? WF TEMP 
TE-WF-111, SCHX bF TEMP:VAPl 
TE-WF-118, SCHX CF TIMP:VRP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF’-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOE FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF’-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF’-52, CONDENSER INLET WF PRESS 
FE-Cbl-1, PLANT ICLET CW FLOW 
FE-CGI-22, CONDENSER IUTLET CW FLOW 
TE-CGI-4, CONDENSER 14LET CW TEMP 
CONDEINSER CW TEMF : CC 7 
TE-CM-181, LOWER COND CW TEMP 
CONDEINSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
CONDElNSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC 3 
TE-CGI-100, UPPER COND CW TEMF 
C0NDE:NSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC 1 
TE-Cbl-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

11.8607 
318.7333 
309.6900 
174.7333 
118.6708 
118.6667 
23.8283 
115.8167 
73.6667 
719.4667 
24.7280 
0.0008 
24.3233 
634.4667 
91.4967 
121.8080 
144.2667 
163.5080 
187.5333 
284.2667 
231.2733 
634.6880 
12.9323 
238.1333 
77.7000 
18.7933 
75.7667 

136.3888 
116.5333 
364.5000 
133.8333 
68.8667 
0.8800 
65.9333 
B. 0800 
69.6667 
0.0800 
79.7333 
73.4333 
8.8008 
73.4080 
76.8667 
0.0000 
8.0088 

-. 4608 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG f 
DEG F 
DEG F 
DEG F 
P S I G  
RCFM 
DEG F 
DEG f 
P S I C  
DEG, F 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEI; F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

. 
t 

. 

. 

A-54 



F i  l e :  
T r i a l :  
Time: 
F l u i d :  

D28rCa: C 12 

03/13/10: 39/84 
0 

CHANNEL DESCRIPTION VALUE UNITS 

1 FE-GF'-1, CF FLOW R A T E  13.5233 GPM 
2 TE-CF-3, PLANT IbLET GF TEMP 312.8880 DEG F 
3 TE-CF-182, SCHX INLET GF TEMP 318.8933 DEG F 
4 TE-GF'-188, SCHX INTE? GF TEMP 177.4888 DEC F 
5 TE-CF'-183, SCHX CUTLET TEMP 122.2967 DEG F 
6 TE-GF-6, PLANT OLTLET GF TEMP 122.4667 DEC F 
7 LT-WF-lSv CONDENEER - 1 Q  LEVEL 23 6657 INCH 
8 PT-WF'-16, CONDENEER IUTLET PRESS 126.1867 P S I G  
9 TE-WF'-58, CONDENEER IUTLET TEMP 79.5333 DEG F 
10 PT-WF'-19, FEED PLMP D I S C  PRESS 783.5667 P S I G  
11 FE-WF'-1, SCHX WF FEED FLOW 31.1588 CPM 
12 FE-WF-61, SCHX WF BY'ASS FLOW 8.8888 GPM 
13 FE-WF'-1/61, TOTAL WF PUMP FLOW 30.7533 CPM 
14 PT-WF-188, SCHX CF II(LET PRESS 634.9333 PSIC 

DEG F 15 TE-WF-181, SCHX EF IJLET TEMP 95.8467 
16 TE-WF'- 108, SCHX C F T EMP: PH 1 123.3888 DEC F 

DEC F 17 TE-WF- 109, SCHX E F TEMP: PH2 145.2667 
18 TE-WF'-l82, SCHX INTE? WF TEMP 164.8667 DEC F 
19 TE-WF-111, SCHX EF TEMP:VAPl 188.9333 DEC F 

DEG F 20 TE-WF-118, SCHX bF TEMP:VAP2 285.3667 
21 TE-WF-104, SCHX CUTLET WF TEMP 229.7900 DEC F 
22 PT-WF-74, WF VAPCR F-OW PRESS 633.6667 P S I G  
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 16.2080 ACFM 
24 TE-WF-3, WF VAPOS FLIW TEMP 229.1333 DEG F 

DEG F 
26 PT-WF-18, TURBINE IN-ET PRESS 23.3988 P S I C  
27 TE-WF-53, TURBINE OUTLET TEMP 79.7888 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS -. 3833 PSIG 1 

TE-WF'-13, CONDENEER INLET WF TEMP 138.8667 DEC F 
PT-WF-52, CONDENEER INLET WF PRESS 128.8788 PSIG 30 

31 FE-CbI-1, PLANT IbLET CW FLOW 365.5667 GPM 
32 FE-Cbl-22, CONDENEER 3UTLET CW FLOW 134.8867 CPM 
33 TE-01-4, CONDENSER II(LET CW TEMP 63.4667 DEC F 
34 CONDElNSER CW TEMF : C C f  8.8888 DEC F ~ 

DEG F 69.3333 
DEC F 8.8880 

35 TE-Cbl-181, LOWER COND CW TEMP 
36 C0NDE:NSER CW TEMF : CC 5 

DEC F 37 C0NDE:NSER CW TEMF : CC 5 74.5667 
DEG F 38 C0NDE:NSER CW TEMF : CC 1 8.8888 

39 C0NDE:NSER CW TEMF : C C 3  79.7888 DEG F 
40 TE-Cbl-100, UPPER COND CW 79.1888 DEG F 

42 C0NDE:NSER CW TEMF : C C l  79.8333 DEG F 
43 NDENSER 0 JTLET CW TEMP 82.2667 DEG F 
44 8.8888 SPARE 
45 0.0008 SPARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

25 TE-WF-52, TURBINE IN-ET TEMP 84 8888 

29 I 

1 

1 .. 1 

4 1  CONDEINSER Cbl TEMF : CC 2 8.8888 , DEG F 

A-55 



. 

F i l e :  D2drXa: C 12 
T r i o l :  0 
T i  me: 03/13/12:04/84 
F l u i d :  

.-  

CHANNEL DESCRIPTION VRLUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, CF FLOW R A T E  
TE-CF-3, PLANT IhLET CF TEMP 
TE-GF-182, SCHX INLET CF TEMP 
TE-GF-188, SCHX INTE? GF TEMP 
TE-GF'-183, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET CF TEMP 
LT-WF-15, CONDENEER - 1 Q  LEVEL 
PT-WF-16, CONDENCER 3UTLET PRESS 
TE-WF'-58, CONDENSER JUTLET TEMP 
PT-WF'-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'RSS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 

TE-WF-181, SCHX EF I4LET TEMP 
TE-WF'-108, SCHX EF TEMP:PHl 
TE-WF-189, SCHX LF TEMP: PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX EF TIMP:VAPl  
TE-WF-110, SCHX EF TEMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUlLET VAPOR FLOW 
TE-WF-3, WF VAPOI; FLJW TEMP 
TE-WF-52, TURBINE I N  ,ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-Cbl-1, PLRNT IbLET CW FLOW 
FE-CGI-22, CONDENEER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER IqLET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CGI-101, LOWER COND CW TEMP 
CONDEINSER CW TEMF : CCS 
C0NDE:NSER CW TEMF : CC 5 
CONDEINSER CW TEMF : C C 1  
CONDEINSER CW TEMF : C C 3  
TE-Cbl-188, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 1 
CONDEINSER CW TEMF : C C 1  
TE-CGI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

PT-WF-188, SCHX LF IqLET PRESS 

14.8313 
313.4088 
31 1.6333 
179.7808 
125.7733 
126.8667 
23.5233 
134.3833 
83.4667 
691.6808 
35.2788 
0.8088 
34.9300 
635.0333 
98.1967 
125.5333 
147-3667 
166.8880 
190.3333 
286.6880 
238.4388 
633.2667 
17.8380 

94.6333 
25.1933 
88.4667 

141.8333 
136.4933 
365.5667 
134.1167 
66.0667 
0.8088 
72.4667 

78.1888 
8.0000 
82.3333 
82.9333 

84.2808 
86.5667 
8.0800 
8.0888 

229.7880 

-. 8667 

0.0008 

a. 8800 

GPM 
DEG F 
DEG F 
DEC F 
DEC F 
DEC F 
INCH 
P S I C  
DEC F 
PSIG 
GPM 
GPM 
CPM 
PSIC 
DEC F 
DEG F 
DEG F 
DEC F 
DEC F 
DEG F 
DEG F 
PSIC 
ACFM 
DEG F 
DEG F 
P S I C  
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
SPARE 
SPARE 

i 

A-56 



F i l e :  
T r i  a1 : 
Time: 
F 1  u i  d: 

033111~: C 1 2  

8 3 / 1 4 / 1 3 / 5 2  
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
1 2  
13 
1 4  
15 
1 6  
17 
18 
19 
28 
21 
22 
23 
2 4  
2 5  
26 
27 
28 
29 
30 
31 
32 

* ' 33 
3 4 '  
35 
3 6  

% 37 

4 1  
4 2  
4 3  
4 4  
4 5  

FE-GF'-1, GF FLOW RATE 
TE-CF'-3, PLANT 1bLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-CF-188, SCHX I N T E ?  GF TEMP 
TE-GF- 183 , SCHX C UTL ET TEMP 
TE-GF-6, PLANT OtTLET GF TEMP 
LT-WF'-15, CONDENEER - 1 Q  LEVEL 
PT-WF-16, CONDENSER 3UTLET PRESS 
TE-WF'-58, CONDENSER 3UTLET TEMP 
PT-WF'-19, FEED PLMP DISC PRESS 
FE-WF'-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BYSASS F 
FE-WF-l/61, TOTAL WF PUMP FLOW 
PT-WF-188, SCHX L F  I q L E T  PRESS 
TE-WF-181, SCHX CF f J L E T  TEMP 
TE-WF'-188, SCHX CF TEMP:PHl 
TE-WF-109, SCHX L F  TIMP:PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF-118, SCHX L F  TfMP:VAP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOI; FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF'-l2, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-bJF-52, CONDENEER INLET WF-PRESS 
FE-Cbl-I, PLANT I b L E T  CW FLOW 
FE-CU-22, CONDENSER JUTLET CW FLOW 
TE-Cbl-4, CONDENSER I q L E T  CW TEMP 
CONDEINSER CW TEMF : CC 7 
TE-Cbl-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC f 
CONDEINSER CW TEMF: CC5 
CONDEINSER CW TEMF : CC4 
C0NDE:NSER CW TEMF : CC3 
TE-Cbl-188, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC Z 
C0NDE:NSER CW TEMF : C C l  
TE-CGI-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

16.6417 
308.4333 
387.8967 
187.6333 

134.8667 ' 

148.1167 
86.3667 

35.8388 

34.7667 
635.0000 

133.4888 
156.4333 
175.2333 

133 8888 

16.9157 

694.6667 

-. 8288 

97.2967 

196 9888 
210. 7888 
239.8733 
63 1 c 9888 
18.3883 
237.4667 
88 m 8333 
28.6888 
88.8667 

- m  3367 
625.8808 
142.9333 
366.2667 
133.8433 
69.3888 
8 e 0088 
75 m 7888 
0 m 8888 
82.2888 
8 8888 
81 8008 
85.8667 - 
8.8888 
87.7888 
98 4888 
8.8888 . 
8.0088 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
CPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
P S I C  
ACFM 
DEG F 
DEG F 
PSIC 
DEG F 
P S I C  
DEG F 
P S I C  
CPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEC F 
SPARE 
SPARE 

A-57 



F i l e :  
T r i  a1 : 
T i  me: 
F l u i d :  

D35bav: C12 

03/20/13/26 
0 

CHANNEL DESCRIPTION VALUE UN I TS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-I, CF FLOW R A T E  
TE-GF'-3, PLANT IPLET GF TEMP 
TE-GF'-l02, SCHX INLET GF TEMP 
TE-GF-100, SCHX INTEI GF TEMP 
TE-CF'- 183, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET CF TEMP 
LT-WF-15, CONDENEER -1Q LEVEL 
PT-WF-16, CONDENEER 3UTLET PRESS 
TE-UF-58, CONDENEER 3UTLET TEMP 
PT-hF'-19, FEED PLMP D I S C  PRESS 
FE-WF'-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX EF IJLET PRESS 
TE-WF'-181, SCHX EF IJLET TEMP 
TE-WF-108, SCHX LF TSMP:PHl 
TE-WF-189, SCHX CF TEMP:PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX LF TIMP:VAPl  

TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEMP 
TE-WF'-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE I N - E T  PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF'-13, CONDENEER INLET WF TEMP 
PT-kF-52, CONDENEER INLET WF PRESS 
FE-CbI-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENE ER 3UTLET CW FLOW 
TE-CbI-4, CONDENSER I.(LET CW TEMP 
CONDEINSER CW TEMF: C C 7  
TE-CbI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
CONDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : C C 1  
CONbEINSER CW TEMF : CC 3 
TE-Cbl-100, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 2 
CONDElNSER CW TEMF : CC 1 
TE-Cbl-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

TE-WF-110, SCHX bF TSMP:VAP2 

14.7567 
31 3.5667 
31 1.5268 
178.9333 
124.9908 

23.9203 
131.0700 
82.1333 
691.2333 
34.8367 

34.4633 
631.9333 
97.1900 
124.5333 
146.3888 
165.7088 
190.8667 
206.4000 
229.4667 
631.0000 
17.7127 
228.8667 
98.7667 
42.8467 
96.7333 
.a500 
140.1780 
133.5567 
352.8333 
149.7333 
66.2800 
0.0000 
71.8667 
0.0000 
77.8333 
0.8080 
86.1667 
81.3667 
0.0000 
82.7000 
84.6667 

0.0000 

125.4008 

-. 8120 

0.0008 

GPM 
BEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
PSIG 
DEC F 
DEG F 
DEC f 
DEC F 
DEC F 
DEC F 
DEG F 
P S I G  
ACFM 
DEC F 
DEC F 
P S I G  
DEG F 
PSIG 
DEC F 
PSIG 
GPM 
GPM 
DEC F 
DEC F 
DEG F 
DEG F 
DEG F 
DEC 
DEG F 

DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

D ~ G  F 

A-58 



F i  IF: 
Tr ia l :  
Time: 
F l u i d :  

A-59 

D37)au:C12 

03/88/13/19 
0 

CHANNEL DESCRIPTION VALUE UN I TS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 FE-GF'-I, GF FLOW R A T E  12.4187 GPM 
2 TE-GF'-3, PLANT IbLET GF TEMP 316.3333 DEG F 
3 TE-GF'-l02, SCHX INLET CF TEMP 313.8667 DEG F 
4 TE-GF'-l00, SCHX I N T E ?  GF TEMP 178,8333 DEG F 
5 TE-CF'-103, SCHX CUTLET TEMP 125.6867 DEG F 
6 TE-GF-6, PLANT OCTLET CF TEMP 125.8333 DEG F 
7 LT-WF-15, CONDENEER -1Q LEVEL 26.5553 INCH 
e PT-WF-16, CONDENEER 3UTLET PRESS 137.6100 P S I G  
9 TE-WF-58, CONDENEER 3UTLET TEMP 85.4808 DEG F 
10 PT-WF'-19, FEED PCMP D I S C  PRESS 697.6667 P S I G  
11 FE-WF'-1, SCHX WF FEED FLOW 34.6700 GPM 
12 FE-WF'-61, SCHX WF EY>RSS FLOW -.0160 GPM 
13 FE-WF'-1/61, TOTAL WF PUMP FLOW 34.4433 GPM 
14 PT-WF'-100, SCHX 1F 1.ILET PRESS 635.0000 P S I G  
15 TE-WF'-101, SCHX LF IqLET TEMP 101.0967 DEG F 
16 TE-WF-108, SCHX GF TEMP:PHl 125 8667 DEG F 
17 TE-WF'-109, SCHX LF TEMP:PH2, 146.5333 DEG F 
18 fE-WF'-102, SCHX INTE? WF TEMP 165.9333 DEG F 
19 TE-WF-111, SCHX LF TZMP:VAPl 189.7333 DEC F 
20 TE-WF-110, SCHX LF TEMP:VAP2 206.1333 DEG F 
21 TE-WF-184, SCHX CUTLET WF TEMP 229.9000 DEG F 
22 PT-WF'-?4, WF VAPCR F-OW PRESS 635.8667 PSIG 
23 FE-WF-?, SCHX OUTLET VAPOR FLOW 17.41 17 ACFM 
24 TE-WF-3, WF VAPOF FL3W TEMP 229.3667 DEG F , 
25 TE-WF-52, TURBINE IN-ET TEMP 95.4333 DEG F 
26 Pt-WF-10, TURBINE IN-ET PRESS 59.2667 PSIG 
27 TE-WF-53, TURBINE OUTLET TEMP 91.2667 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS -. 1433 PSIG 
29 TE-WF'-13, CONDENEER INLET WF TEMP 141.2333 DEG F 
30 PT-WF-52, CONDENEER INLET WF PRESS 139.9767 P S I G  
31 FE-Cbl-1, PLANT ICLET CW FLOW 328.3333 GPM 
32 FE-Cbl-22, CONDENEER 3UTLET CW FLOW 100.6933 GPM 

34 C0NDE:NSER CW TEMF C C 7  2.6667 DEG F 
35 TE-CbI-101, LOWER COND CW TEMP 72.3667 DEG F 
36 CONDENSER CW TEMF : CC5 0.0008 DEG F 

* 37 C0NDE:NSER CW TEMF : C C 5  8 1.0667 DEG F 
DEG F 38 C0NDE:NSER CW TEMF C C 1  0.0000 

39 C0NDE:NSER CW TEMF : CC 3 84 5000 DEG F 
- 85.0000 DEG F 

0.8000 DEC F 
40 TE-Cbl-100, UPPER COND CW TEMP 
41 C0NDE:NSER CW TEMF CCZ 
42 C0NDE:NSER CW TEMF : CC 1 86 8667 DEG F 

DEG F 43 TE-Cbt-5, CONDENSER 0 JTLET CW TEMP 89.2667 
44 SPARE: 0.8000 SPARE 
45 SPARE: 0.8000 SPARE 

- 
1 33 TE-Cbt-4, CONDENSER I4LET CW TEMP 63.2333 DEG F 



F i l e :  
T r i a l :  
T i  me: 
F1 u i  d: 

D4 1 aue 

03/21/11~'12 
0 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
48 
41 
42 
43 
44 
45 

FE-GF'-l, GF FLOW R A T E  
TE-GF'-3, PLANT ICLET GF TEMP 
TE-GF'-102, SCHX INLET GF TEMP 
TE-GF-100, SCHX INTE? GF TEMP 
TE-GF'- 103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLEr GF TEMP 
LT-WF'-15, CONDENSER -1Q LEVEL 
PT-WF-16, CONDENSER JUTLET PRESS 
TE-WF'-58, CONDENE ER JUTLET TEMP 
PT-WF'-19, FEED P lMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'FISS FLOW 
FE-WF'-l/61, TOTAL WF PUMP FLOW 
PT-WF'-100, SCHX bF I4LET PRESS 
TE-WF-181, SCHX CF 1.ILET TEMP 
TE-WF'-188, SCHX bF TEMP:PHl 
TE-WF-189, SCHX CF TEMP:PH2 
TE-WF-182, SCHX INTEI WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF-110, SCHX CF TEMP:VAP2 
TE-WF'-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOE FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CGI-1, PLANT ICLET CW FLOW 
FE-CGI-22, CONDENEER 3UTLET CW FLOW 
TE-Cbl-4, CONDENSER I.ILET CW TEMP 
C0NDE:NSER CW TEMF : C C 7  
TE-CCI-101, LOWER COND CW TEMP 
CONDElNSER CW TEMF: C C S  
C0NDE:NSER CW TEMF : C C S  
CONDElNSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC3 
TE-CGI-100, UPPER COND CW TEMP 
CONDEINSER CW TEMF : C C Z  
C0NDE:NSER CW TEMF: C C 1  
TE-CGI-5, CONDENSER 0 JTLET CW TEMP 
SPARE: 
SPARE: 

A-60 

15.3767 
312.6667 
318.8833 
184.9667 
127.8960 
128.2333 
16.7427 
134.5067 
83.3800 
688.9333 
35.7700 
.2000 
35.5167 
683.6667 
101.9306 
128.3000 
152.0667 
172.4667 
197.1667 
213.4000 
239.8633 
684.1667 
17.2823 
239.0333 
99.6800 
18.6267 
89.1333 
.3067 
145.4333 
137.8400 
350.8667 
131.9833 
65.6333 
0.0060 
72.4333 
0.6000 
78.7333 
0.8008 
85.5667 
83.0667 
0.8000 
84.5800 
86.9000 
0.0008 
0.0000 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG f 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
SPfiRE 
SPARE 

. 
. 

. 

. 



t 

. 
F i l e :  D55aua: C12 
T r i a l :  0 
Time: 02:27: 16:3E! 
F1 u i  d: 

CHANNEL DESCRIPTION VALUE UNITS 
......................................................................... 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 ~ 

26 
2 7 .  
28 
29 
38 , 

31 
32 
33 ’ 
34 
35 
36 
37 
38 ‘ 
39 
40 
41 
42 
43 
44 
45 

5: 

v 

FE-GF‘-1, GF FLOW RRTE 
TE-GF-3, PLANT IbLET GF TEMP 
TE-GF-102, SCHX INLET CF TEMP 
TE-GF-100, SCHX I N T E ?  GF TEMP 
TE-GF’-103, SCHX C UTL ET TEMP 
TE-GF’-6, PLRNT OLTLEf CF TEMP 
LT-WF’-lSI CONDENEER -1Q LEVEL 
PT-WF’-16, CONDENEER IUTLET PRESS 
TE-WF-58, CONDENZER ’JUTLET TEMP 
PT-WF‘-19, FEED PLMP D I S C  PRESS 
FE-WF‘-l, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’ASS FLOW 
FE-WF’-1/61, TOTAL WF PUMP FLOW 
PT-WF’-180, SCHX EF IJLET PRESS 
TE-WF-101, SCHX EF IJLET TEMP 
TE-WF-188, SCHX kF TEMP:PHl 
fE-WF’-109, SCHX CF TEMP:PH2 
TE-WF-102, SCHX I N T E ?  WF TEMP 
TE-WF-111, SCHX CF TTMP:VAPl 
TE-WF-110, SCHX EF TEMP:VRP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUlLET VAPOR FLOW 
TE-Wf-3, WF VAPOE FL3W TEMP 
TE-WF‘-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE I N - E T  PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 

PT-WF-52, CONDENgER INLET WF PRESS 
FE-CGI-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER NTLET CW FLOW 
TE-Cbl-4, CONDENSER IqLET CW TEMP 
CONDElNSER CW TEMF CC 7 

C0NDE:NSER CW TEMF : CC S 
CONDE:NSER CW TEMF CC 5 
CONDElNSER CW TEMF : CC 4 
CONDElNSER CW TEMF : C C 3  
TE-CGI-100, UPPER COND TEMP 
C0NDE:NSER CW TEMF : C C Z  

CW TEMF:CCl 

TE-WF-13, CONDENEER INLET WF TEMP 

TE-CGI-l01* LOWER COND CW TEMP 

CONDENSER OJTLET CW TEMP 

SPARE: 

16.8936 

295.1900 

125.2217 
126.491 7 
20.9331 
114.0942 
73.0833 
680.8417 
36.3583 

36.9017 
635.8250 
89.0617 
126.4000 
153.2833 
174.1083 
196,2917 
209.9917 
229,9483 
631.9508 
18.5450 
232.2250 

50.5033 
69.8750 

142.7000 

331.0833 
134.2767 
54.5083 
18.9500 
61.1000 
21.8917 
68.7167 
23.9917’ 
24.7917 
72.5417 

300,6583 

186 9 5250 

-.0130 

?9 3667 

-. 7375 

116.5817 

24 r 6500 
24 9333 
76.5583 
0.0080 
0.0000 

GPM 
DEG F 
DEC F 
DEC F 
DEG F 
DEC F 
INCH 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
P S I G  
DEG F 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
SPARE 
SPARE 

A-61 



F i l e :  
T r i o l :  
Time: 
F l u i d :  

D62Bau:C12 

82/29/14/02 
0 I 

i 

CHANNEL DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 FE-CF-1, CF FLOW R A T E  
2 TE-CF-3, PLRNT IbLET CF TEMP 
3 TE-CF-102, SCHX INLET CF TEMP 
4 TE-GF-188, SCHX INTE? GF TEMP 

6 TE-GF'-6, PLFINT OLTLEf CF TEMP 
7 LT-WF-15, CONDENEER -1Q LEVEL 
8 PT-WF'-16, CONDENSER 3UTLET PRESS 
9 TE-WF-58, CONDENEER 3UTLET TEMP 
10 PT-WF-19, FEED PLMP D I S C  PRESS 
11 FE-WF-1, SCHX WF FEED FLOW 
12 FE-WF-61, SCHX WF BY'ASS FLOW 
13 FE-WF-lN61, TOTAL WF PUMP FLOW 
14 PT-WF-180, SCHX CF I J L E T  PRESS 
15 TE-WF'-181, SCHX CF 1.ILET TEMP 
16 TE-WF- 108, SCHX E. F TEMP: PH 1 
l ?  TE-WF-109, SCHX CF TIMP:PH2 
18 TE-WF-102, SCHX INTE? WF TEMP 
19 TE-WF-111, SCHX CF TEMP:VAPl 
20 TE-WF-118, SCHX kF T3lP:VAPZ 
21 TE-WF-104, SCHX CUTLZT WF TEMP 
22 PT-WF-74, WF VAPCR F-OW PRESS 
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 
24 TE-WF-3, WF VAPOF FL3W TEMP 
25 TE-Nf'-52, TURBINE IN-ET TEMP 
26 PT-WF-10, TURBINE IN-ET PRESS 
27 TE-WF-53, TURBINE OUTLET TEMP 
28 PT-WF-12, TURBINE OUTLET PRESS 
29 TE-WF-13, CONDENZER INLET WF TEMP 
30 PT-WF-52, CONDENEER INLET WF PRESS 
31 FE-CM-1, PLANT IbLET CW FLOW 
32 FE-CGl-22, CONDENSER 3UTLET CW FLOW 
33 TE-CGI-4, CONDENSER I.ILET CW TEMP 
34 CONDENSER CW TEMF: CC? 
35 TE-CGI-101, LOWER COND CW TEMP 

37 CONDEINSER CW TEMF : C C 5  
38 CONDEINSER CW TEMF : CC 1 
39 C0NDE:NSER CW TEMF : CC 3 
40 TE-CCI-180, UPPER COND CW TEMP 
41 CONDE:NSER CW TEMF : CC 2 
42 C0NDE:NSER CW TEMF : C C 1  
43 TE-CCI-5, CONDENSER 0 JTLET CW TEMP 
44 SPARE 
45 SPARE: 

5 TE-CF-103, SCHX CUTLET TEMP 

36 CONDE:NSER CW TEMF : CCS 

VALUE UNITS 

11,6719 CPM 
31 1.6583 DEC F 
389.9158 DEC F 
168.1083 DEG F 
116.8583 DEC F 

DEC F 117.1508 
12.7035 INCH 
129.4358 PSIG 
81.3580 DEC F 
681.3888 PSIG 
35.5150 GPM -. 8200 CPM 
36.8958 GP M 
635.4917 PSIG 

DEC F 96.9567 
116.8580 DEC F 
136.8333 DEC F 
155.0080 DEC F 
181.4500 DEC 

DEC F 199.4500 
218.9483 DEC F 
635.89 17 P S I C  
16.8917 RCFM 
218.7000 DEG F 
91.5250 DEC F 
56.9892 PSIG 

DEC F 87.3333 -. 1833 PSIC 
110.3667 DEG F 
131.8158 PSIC 
31 1.4917 CPM 
133.3708 CPM 
63.3167 DEC F 
21.7758 DEI; F 

DEG F 69.7917 
24.5750 DEC F 

DEC F 76.4167 
26.5250 DEG F 
27.2083 DEI; F 

DEC F 80.6167 
DEC F 27.8917 
DEG F 27.1258 

82.8833 DEC F 
8. 0088 SPRRE 
0.0080 SPFlRE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

! 

. 

A-62 



F I  l e :  D65bav:C12 
T r i a l :  0 
Time: 83/81/11/81 
F lu id :  

CHANNEL DESCRIPTION VALUE UNITS 
*************t***********~********************************************** 

1 
2 
3 
4 ,  
5 
6 
7 
8 
9 
18 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 
27 
2 
2 
38 
31 
32 

* 33 
3 4  - 

- 

- 

4 3  
44 ‘ 

4 5  ’ 

FE-GF-1, GF FLOW R A T E  . 11.7566 
TE-GF-3, PLANT IELET GF TEMP- 307.8083 
TE-GF‘-l82, SCHX INLET GF TEMP 386.361 7 
TE-GF:-l08, SCHX INTE? GF TEMP 167.4417 
TE-GF- 183, SCHX C UTL ET TEMP 115.7675 
TE-GF’-6, PLANT OLTLET GF TEMP 115.5500 
LT-WF-IS, CONDENSER ,IB LEVEL 19.8951 
PT-WF-16, CONDENSER 3UTLET PRESS 125.7442 
TE-WF-58, CONDENEER 3UTLET TEMP 78,5808 
PT-WF’-19, FEED PCMP DISC PRESS 684.9833 
FE-WF’-l, SCHX WF FEED FLOW 36.2767 

FE-WF-1/61, TOTAL WF PUMP FLOW 36.0158 
PT-WF‘-188, SCHX k F  I J L E  634.7750 
T.E-WF-101, SCHX k F  I q L E  95.4917 

TE-WF-109, SCHX L F  TSMPiPH2 134.8667 
TE-WF-182, SCHX INTE? WF. TEMP 154.2167 
TE-WF-111, SCHX L F  TSMP:VAPl ’ 179.791 7 

TE-WF’-l04, SCHX CUTLET WF TEMP 2 1 7 *  7625 

FE-WF-7, SCHX OUTLET VAPOR 16.6203 

TE-WF-52 TURBINE I N  -ET TEMP 86.8833 
PT-WF-18, TURBINE IN-ET’ PRESS 54.4650 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF’-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER JNLET WF f E M  
PT-hF-52, CONDENgER INLET WF 

FE-Cbl-22, CONDENSER DUTLET CW 
TE-CM-4, CONDENSER I JLET CW T 
C0NDE:NSER CW TEMF CC7 
TE-CGI-101, LOWER COND C 
C0NDE:NSER CW TEMF : CC S 
C0NDE:NSER CW TEMF : CC5 74.1917-  
C0NDE:NSER CW TEMF CC 4 
C0NDE:NSER CW TEMF : CC 3 
TE-CbI-lB@, UPPER COND C 
C0NDE:NSER CW TEMF : CC 2 
C0NDE:NSER CW TEMF : CC 1 

FE-WF-61, SCHX WF BY>ASS FLOW - a 8 1 9 5  

TE-WF-188, SCHX EF TZMP:PHl 115.1917 

TE-WF- 1 18, SCHX E F T IMP: VAP2 198.41 6 7  

PT-WF-74, WF VAPCR F-OW PRESS 6 3 3 - 4 4 1 7  

TE-WF-3, WF VAPOf FL3W TEMP 2 16.8888 

FE-Cbl-1, PLANT I b L E T  CW FLOW 318.7167 

TE-Cbl-5, CONDENSER OJTLET CW 
SPARE e. e000 
SPARE: 0.8000 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
PSIG 
ACFM 
DEG F 
DEG F 
P S I G  
DEG F 
PSIG 
DEG F 
P S I C  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-63 



. 
. 

F i l e :  D71Bau: C 1 2  
T r i  a1 : 0 
T ime:  03/01/11/53 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW RAT: 
TE-GF’-3, PLANT IbLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF-100, SCHX INTEI GF TEMP 
TE-GF’-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLEf GF TEMP 

PI-WF-16, CONDENEER 3UTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF’-19, FEED PlMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’ASS FLOW 
FE-WF-lH61, TOTAL WF PUMP FLOW 
PT-HF-100, SCHX CF I.ILET PRESS 
TE-WF’-l@l, SCHX CF IqLET TEMP 
TE-WF-108, SCHX bF TEMP:PHl 
TE-WF-109, SCHX I.F TEMPEPH2 
TE-WF-102, SCHX INTEI WF TEMP 
TE-WF‘- 1 1 1, SCHX b F T IMP: VAP 1 
TE-WF’-lIO, SCHX LF TEMPZVAP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF’-74, WF VAPC R F -OW PRESS 
FE-WF’-7, SCHX OUTLET VAPOR FLOW 
TE-WF’-3, WF VAPOE FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CbI-I, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER 3UTLET CW FLOW 
TE-CbI-4, CONDENSER IdLET CW TEMP 
C0NDE:NSER CW TEMF: C C 7  
TE-Cbl-181, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF: C C 5  
C0NDE:NSER CW TEMF : CC 1 
CONDElNSER CW TEMF : CC3 
TE-Cbl-180, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC 1 
TE-CbI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

LT-WF-15, CONDENEER -1Q LEVEL 

10.7584 
310.2667 
308,6792 
161 A 9 1 7  
113.8442 
113.1583 
18.2048 
127.9942 
80.2083 
687.0580 
36.1733 

35.9150 
634.9580 
97.0242 
112.9333 
138.1583 
148.4583 
174.4667 
194.4667 
214.9625 
634.7583 
15.8623 
214.5833 
91.3250 
53.2150 
80.5333 

93.1667 
129.9717 
31 1.3667 

62.7500 
21.4333 

23.8808 
76.1750 
25.4750 
26.2667 
79.5000 
26,3333 
26.3667 
81.8333 

0.0080 

-. 0205 

-. 1975 

134.5617 

69. 0917 

8 .  e000 

GPM 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
P S I G  
DEG F 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-64 



.I 

i . 

F i l e :  
T r i a l :  
Time: 
F l u i d :  

D7749au: C12 

83/01/12/51 
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 

11 
12 . 
13 
14 

1 0- 

15 
16 
17 
18 
19 
20 
21 
22 

. 23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

-3 8 
39 
40 
41 
42 
43 
44 
45 

* 37 

FE-CF'-I, CF FLOW R A T E  18.5147 
TE-GF'-3, PLANT IbLET CF TEMP 312.3667 
TE-GF-102, SCHX INLET CF TEMP 310.0608 
TE-CF-100, SCHX INTE? GF TEMP 158.8333 
TE?CF'-103, SCHX CUTLST TEMP 111.9017 
TE-GF-6, PLANT OLTLET GF, TEMP 112.8667 
LT-WF'-15, CONDENEER ,IQ LEVEL 17.2351 
PT-WF'-l6, CONDENEER 3UTLET. PRESS 128.9975 
TE-WF-58, CONDENEER 3UTLET TEMP 80.9883 
PT-WF'-19, FEED PLMP D I S C  PRESS 687.4333 
FE-WF'-I, SCHX WF FEED FLOW 36.2158 
FE-WF'-61, SCHX WF B Y W S S  ,F -. 0205 
FE-WF'-1/61, TOTAL WF PUMP FLOW 35.9467 
PT-WF'-100, SCHX CF I qLET PRESS . 635.8000 
TE-WF'-l01, SCHX CF I .(LET TEMP 96,8775 
TE-WF'-1081 SCHX CF TEMP: P H I  11 1 7917 
TE-WF-109, SCHX I.F TEMP:PH2 128.0750 
TE-WF-102, SCHX INTE? WF TEMP 145.7333 
TE-WF-111, SCHX LF TEMP:VAPl 171.9667 

192.5667 
214.0525 

TE-WF-110, SCHX LF TZMP:VAP2, 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF'-74, WF VAPCR F-OW PRESS 635.3583 
FE-WF-7, SCHX OUlLET VAPOR-FLOW 15.6388 
TE-WF-3, WF VAPOF FL3W TEMP 21 4.0083 
TE-WF-52, TURBINE IN-ET TEMP 95.8333 

56.3188 
86.8500 

PT-WF-10, TURBINE I N - E T  PRESS 
TE-WF-53, TURBINE OUTLET TEMP 

88.3583 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENZER INLE 
PT-WF-52, CONDENEER INLET WF PRESS 131.2558 
FE-CGI-I, PLANT IbLET CW FLOW 318.8250 
FE-CGI-22, CONDENEER, 3UTLET CW FLO 134.6050 
TE-CGI-4, CONDENSER I 4LET 63.5417 
C0NDE:NSER CW TEMF: C C f  21.6917 
TE-CM-101, LOWER COND CW TEM 69.7508 
C0NDE:NSER CW TEMF : C C 5  24.2833 
C0NDE:NSER CW TEMF : CC 5 76.8083 

C0NDE:NSER CW TEMF : CC 3 26.8583 
TE-CW-100, UPPER COND CW 80.2750 
C0NDE:NSER CW TEMF: CCZ - 26.84 17 
C0NDE:NSER CW TEMF : CC1 
TE-CGI-5, CONDENSER OJTLET ,CW TE 
SPARE:, 0.8000 
SPARE: 0.0000 

, -.1892 

C0NDE:NSER CW TEMF : CC 1 26. 1083 

26.8000 ' 

81 w 6256 

A-65 

GPM 
DEC F 
DEC F 
DEG F 
DEG F 
DEG F 
INCH 
P S I C  
DEC F 
PSIG * 

GPM 
GPM 
GPM 
PSIG 
DEC F 
DEC F 
DEG F 
DEC F 
DEC F 
DEG F 
DEG F 
P S I G  
ACFM 
DEC F 
DEG F 
PSIG 
DEC F 
PSIG 
DEG F 
P S I C  
GPM 
GPM 
DEG F 
DEG F 
DEC F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
SPRRE 
SPARE 



. 

F i l e :  
T r i a l :  
T i  me: 
F1 u i  d: 

D103au:C12 

85/07/12/11:20 
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
54 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31  
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, CF FLOW RATE 
TE-GF'-3, PLANT IbLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF-100, SCHX I N T E ?  GF TEMP 
TE-GF'- 103, SCHX CUTLET TEMP 
TE-GF'-6, PLANT OLTLET GF TEMP 
LT-WF'-lS, CONDENIER ,IQ LEVEL 
PT-WF-16, CONDENSER IUTLET PRESS 
TE-WF-58, CONDENSER 3UTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF'-l, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PT-WF'-l08, SCHX CF I qLET PRESS 
TE-WF'-10l1 SCHX CF IqLET TEMP 
TE-WF-188, SCHX CF TEMP:PHl 
TE-WF-109, SCHX CF TEMP:PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF'-111, SCHX CF TEMP:VAPl  
TE-WF-110, SCHX CF TEMP:VAPZ 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-IJF-3, WF VFIPOI; FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF'-53, TURBINE OUTLET TEMP 
PT-WF'-l2, TURBINE OUTLET PRESS. 
TE-WF-13, CONDENSER INLET WF TEMP 
PT-EIF-52, CONDENIER INLET WF PRESS 
FE-CCI-1, PLANT IbLET CW FLOW 
FE-CGI-22, CONDENSER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER IqLET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CGI-181, LOWER COND CW TEMP 
CONDEWER CW TEMF : C C 5  
C0NDE:NSER CW TEMF : C C 5  
C0NDE:NSER CW TEMF : CC 4 
CONDElNSER CW TEMF : CC 3 
TE-CGI-100, UPPER COND CW TEMP 
CONDE:NSER CW TEMF: CCZ 
CONDElNSER CW TEMF : C C l  
TE-CGI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

12.6476 
312.8167 
309.6528 
185.3167 
133.3189 
133.2722 
11.4943 
33.5900 
92.9833 
725.7278 
30.5643 
0.0000 
30.2633 
668.6778 
108.8858 
131.9278 
153.8444 
172.9222 
196.7667 
21 1.6833 
230.3156 
655.8889 
14.6547 
230.2722 

644.5580 
188.2778 
,1167 
134.4444 
158.3428 
326.5833 
130.9261 
78.5556 
26.2580 
82.9667 
28.1667 
89.461 1 
30.2556 
31.8833 
93.1222 

31.6778 
95.8833 
0.0000 
0.0088 

146.4~156 

38.9444 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEC F 
DEC F 
DEG F 
DEC F 
DEC F 
DEG F 
P S I G  
ACFM 
DEC F 
DEG F 
P S I G  
DEC F 
PSIG 
DEC F 
PSIG 
GPM 
GPM 
DEC f 
DEC F 
DEC F 
DEC F 
DEC' F 
DEC F 
DEC F 
DEC F 
DEG F 
DEC F 
DEG F 
SPARE 
SPARE 

A-66 



F i  l e :  
T r i a l :  
Time: 
F1 ut d: 

ElCJoue:Cl2 

05: 15: 64: 40 
6 

CHANNEL DESCRIPTION VALUE UNITS 
* * * * * * * * * * * * * C * * * * * * * ~ * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, CF FLOW R A T E  14.6040 
TE-GF-3, PLANT IbLET GF TEMP 31 1.4667 
TE-GF'-l02, SCHX INLET GF TEMP 309.4233 
TE-GF'-l00, SCHX INTEI  GF TEMP 183.1778 
TE-GF- 103, SCHX CUTLET TEMP 124 ;a708 
TE-GF-6, PLANT OLTLET GF TEMP 124.3222 
LT-WF-15, CONDENEER -1Q LEVEL 19.3589 
PT-WF-16, CONDENEER 3UTLET PRESS 11 1.5733 
TE-WF-58, CONDENSER 3UTLET TEMP 74.61 11 
PT-WF-19, FEED PLMP D I S C  PRESS 708.1889 
FE-WF-1, SCHX WF FEED FLOW 30.4880 
FE-WF-61, SCHX WF BY3ASS FLOW 0 ' 0000 
FE-WF-lY61, TOTAL WF PUMP FLOW 59.7567 
PT-WF-100, SCHX CF I.ILET PRESS 584.1778 
TE-WF-101, SCHX EF I.ILET TEMP 88.4822 
TE-WF-108, SCHX EF TEMP:PHl 124.6667 
TE-WF-109, SCHX EF TEMPEPH2 150.0667 
TE-WF-102, SCHX INTEI  WF TEMP 1 70. 9667 
TE-WF-111, SCHX EF T IMP:VAP l  194.8667 
TE-WF-110, SCHX EF TEMP:VAP2 209.6667 
TE-WF'-104, SCHX CUTLET WF TEMP 231.4367 
Pf-WF-74, WF VAPCR F-OW PRESS 582.9889 
FE-WF-7, SCHX OUTLET VAPOR FLOW 17.0816 
TE-WF-3, WF VAPOF FL3W TEMP 238.0333 
TE-WF-52, TURBINE IN-ET TEMP 84.8667 
PT-WF-10, TURBINE IN-ET PRESS 84 . 5778 
TE-WF-53, TURBINE OUTLET TEMP 84.1111 
PT-WF-12, TURBINE OUTLET PRESS -.5122 
TE-WF-13, CONDENEER INLET WF TEMP 146.9000 
PT-WF-52, CONDENEER INLET WF PRESS 113.8400 
FE-CGI-1, PLANT IbLET CW FLOW 357.6222 
FE-CGI-22, CONDENEER 'JUTLET CW FLOW 138.451 1 
TE-CGI-4, CONDENSER I4LET CW TEMP 62 5556 
C0NDE:NSER CW TEMF : CC 7 22.01 11 
TE-Cbl-101, LOWER COND CW TEMP 66.8000 
C0NDE:NSER CW TEMF : CC 5 23.1000 
C0NDE:NSER CW TEMF : CC5 71.4778 
C0NDE:NSER CW TEMF : CC 1 24.3556 
C0NDE:NSER CW TEMF : CC 3 25.9667 
TE-CCI-100, UPPER COND CW TEMP 76.61 11 
C0NDE:NSER CW TEMF : C C Z  25.9333 
CONDElNSER CW TEMF : C C 1  26 8222 
TE-CGI-5, CONDENSER OJTLET CW TEMP 82m.9111 
SPRRE: 0.0008 
SPRRE: 0.0000 

CPM 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
INCH 
P S I C  
DEG F 
PSIG 
CPM 
GPM 
CPM 
P S I C  
DEC F 
DEC F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
PSIC 
ACFM 
DEG F 
DEC F 
PSIG 
DEG F 
PSIG 
DEC F 
PSIG 
GPM 
CPM 
DEC F 
DEG F 
DEG F 
DEI; F 
DEC F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-67 



e 
4 . 

e 

F i l e :  
T r ia l :  
Time: 
F l u i d :  

E28Aav:Cl2 

05/14/13/48 
0 

CHANNEL DESCRIPTION VALUE UN 4 TS 
* * C * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * *  

1 
2 
3 
4 
5 
6 
7 .  
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3s 
36 
37 
38 
39 
48 
41 
42 
43 
44 
45 

FE-GF'-1, GF FLOW RAT: 
TE-GF'-3, PLANT IbLET GF TEMP 
TE-GF'-102, SCHX INLET GF TEMP 
TE-GF-lQ0, SCHX I N T E I  GF TEMP 
TE-GF-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET GF TEMP 
Lf-WF'-15, CONDENEER ,IQ LEVEL 
PT-WF'-16, CONDENEER 3UTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF-19, FEED PLMP DISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF'-61, SCHX WF BY'ASS FLOW 
FE-WF'-l/61, TOTAL WF PUMP FLOW 
PT-WF'-100, SCHX CF IqLET PRESS 
TE-WF-101, SCHX CF I'4LET TEMP 
TE-WF'-108, SCHX CF TfMPtPHl 
TE-WF-189, SCHX CF TEMPEPH2 
TE-WF-182, SCHX INTEI WF TEMP 
TE-WF-111, SCHX CF T5MP:VRPl 
TE-WF-118, SCHX LF TEPlP:VRP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEMP 
TE-WF-52, TURBINE I N - E T  TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENSER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-Cbl-1, PLANT ICLET CW FLOW 
FE-CCI-22, CONDENSER 3UTLET CW FLOW 
TE-CLI-4, CONDENSER IJLET CW TEMP 
C0NDE:NSER CW TEMF C C 7  
TE-CbI-101, LOWER COND CW TEMP 
CONDEINSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
CONDElNSER CW TEMF : CC 1 
CONDE:NSER CW TEMF CC 3 
TE-CbI-188, UPPER COND CW TEMP 
CONDEINSER CW TEMF : C C ?  
C0NDE:NSER CW TEMF : C C 1  
TE-CbI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

7.3737 
316.6008 
314.2633 
181 8888 
120.3308 
120.9333 
18.0623 
114.8367 
76.7333 
782.8333 
16.2260 
14.2083 
29.9088 

98.6133 
127.8808 
152.8667 
172.3667 
196.2888 
21 2.7667 
241.5867 
641.5888 
9.8417 
241.2008 
107.7000 
40.3288 
106.4667 . 7267 
151.6333 
154.1986 
353.0000 
127 6480 
78.6000 
8.0000 
72.5667 
0.0800 
75.4080 
76.8888 
8.0808 
77,8080 
0.0000 
81.6808 
82.9333 
0.0000 
0.0000 

632 0 8333 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG f 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFH 
DEG F 
DEG F 
P S I C  
DEG F 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
SPARE 
SPARE 

A-68 



. 
i 

b 

T 

F i  le: 
T r i a l :  
T i  me: 
F l u i d :  

E28Bau: C 1 2  

0 5 / 1 4 / 1 3 / 1 7  
0 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 FE-GF'-1, GF FLOW RATE 11.1120 GPM 
2 TE-GF-3, PLANT I b L E T  GF TEMP 316.5088 DEG F 
3 TE-GF-102, SCHX INLET GF TEMP 314.1067 DEG F 
4 TE-GF-100, SCHX INTE? GF TEMP 187.4333 DEG F 
5 TE-GF-103, SCHX CUTLET TEMP 128.3733 DEG F 
6 TE-GF-6, PLANT OlTLET GF TEMP 128 7667 DEG F 
7 LT-WF-15, CONDENSER - 1 Q  LEVEL 11.3510 INCH 
8 PT-WF-16, CONDENSER 3UTLET PRESS 119.3967 PSIG 
9 TE-WF-58, CONDENEER 3UTLET TEMP 79.3667 DEG F 
10 PT-WF'-19, FEED PLMP DISC PRESS 726.1667 PSIG 
11 FE-WF-1, SCHX WF FEED FLOW 24.6040 GPM 
12 FE-WF-61, SCHX WF BY'ASS FLOW 0.8000 GPM 
13 FE-WF'-1/61, TOTAL WF PUMP FLOW 24.1700 GPM 
1 4  PT-WF'-1001 SCHX L F  I qLET PRESS 632.7333 PSIG 
15 TE-WF'-l01, SCHX L F  II(LET TEMP 96.0167 DEG F 

132.0000 DEG F 16 TE-Wf'-108, SCHX L F  TIMP:PHl 
DEG F 

18 TE-WF'-1'82, SCHX I N T E ?  WF TEMP 176.4667 DEG F 
DEG F 

20 TE-WF-110, SCHX L F  TIMP:VAPP 216.3333 DEG F 
21 = TE-WF-104, SCHX CUTLET WF TEMP 242.8667 DEG F 

23 FE-WF-?, SCHX OUTLET VAPOR FLOW 12.9887 ACFM 
242.5333 DEG F 2 4  TE-WF-3, WF VAPOE FL3W TEMP 

25 TE-WF-52, TURBINE IN-ET TEMP 107.6667 DEG F 
26 PT-WF-10, TURBINE I N - E T  PRESS 55.4133 PSIG 
27 TE-WF-53, TURBINE OUTLET TEMP 104.7667 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS ,8200 PSIG 

DEG F 29 TE-WF-13, CONDENEER INLET WF TEMP 156.5667 
30 PT-WF-52, CONDENEER INLET WF PRE 148.7767 PSIG 
31 FE-CCI-1, PLANT I b L E T  CW FLOW 358.8000 GPM 
32 FE-CCI-22, CONDENEER 3UTLET CW F 129.4733 GPM 

DEG F 33 TE-CCI-4, CONDENSER I K E T  CW TEMP 70.7333 
DEG F 3 4  C0NDE:NSER CW TEMF : CC7 ' 0.0000 
DEG F 35 TE-Cbl-101, LOWER COND CW TEMP 744 0333 

36 CONDEINSER CW TEMF : CC 5 8.0080 DEG F 
37 C0NDE:NSER CW TEMF : CC5 77.7333 DEG F 
38 ' C0NDE:NSER CW TEMF:CC1 78.6667 DEG F 
39 C0NDE:NSER CW TEMF : CC3 8.000% DEG F 

DEG F 
C0NDE:NSER CW TEMF : C C Z  8.000% DEG F 

. 85.60~30 DEG F C0NDE:NSER CW TEMF : CC 1 
DEG F TE-CW-5, CONDENSER 0 JTLET CW TEMP 87.1667 

4 4  SPARE: 0.0008 SPARE 
45 SPFIRE: 0.0008 SPARE 

17 TE-WF'-109, SCHX L F  TEMP:PH2 156.3080 

19 TE-WF-111, SCHX L F  TEMP:VRPl 200.5333 

22 PT-WF'-74, WF VAPCR F -OW PRESS 640.0000 PSIG 

TE-CCI-100, UPPER COND CW TEMP 81 2333 

A-69 



F i l a :  
T r i a l :  
T i  me: 
F1 u i  d: 

e 
I 

E28aue:C12 

85:11:11:50 
0 

CHANNEL DESCRIPTION VALUE UNlTS 
~ ~ ~ * * * * ~ * * # ~ f * * * ~ ~ ~ ~ * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 4  
15 
’1 6 
‘1 ? 
18 
4 P 
20 
21 
22 
23 
24 
,2 5 
26 
2? 
28 
29 
3 8  
31 
32 
33 
3 4  
35 
36 
37 
38 
39 
*4 0 
4 1  
4 2  
43 
4 4  
4 5  

FE-CF‘-1, GF FLOW R A T E  
TE-GF-3, PLFINT I b L E T  CF TEMP 
TE-GF’-182, SCHX INLET GF TEMP 
TE-GF-108, SCHX INTE? G F  TEMP 
TE-GF-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET GF TEMP 
LT-WF-15, CONDENEER - 1 Q  LEVEL 
PT-WF-16, CONDENSER 3UTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF’-19, FEED PLMP DISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-Wf-61, SCHX WF BY’ASS FLOW 
FE-EIF-l/61, TOTRL WF PUMP FLOW 
PT-WF-108, SCHX CF I.ILET PRESS 
TE-WF-181, SCHX b F  I.ILET TEMP 
TE-WF-188, SCHX CF TEMP: P H I  
TE-Wf-109, SCHX EF TZMP:PH2 
TE-WF-182, SCHX I N T E I  WF TEMP 
TE-WF-111, SCHX EF TIMP:VAPl 
TE-WF-110, SCHX CF TIMP:VFIP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOE FL3W TEMP 
TE-WF’-52, TURBINE I N  ,ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-’12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENSER INLET WF PRESS 
FE-Cbl-1, PLANT I b L E T  CW FLOW 
FE-CGI-22, CONDENEER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER I.ILET CW TEMP 
CONDEINSER CW TEMF : CC7 
TE-CGI-181, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
CONDEINSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 1 
CONDE:NSER CW TEMF : CC 3 
TE-CbI-180, UPPER COND CW TEMP 
CONDElNSER CW TEMF : C C Z  
C0NDE:NSER CW TEMF : CC 1 
TE-Cbl-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

15.8858 
316.9667 
314.5956 
198.8444 
13 1 $622 
132.2778 
12.1339 
128.9844 
83.9444 
780.1889 
32.9380 
8.8880 
32 .5456 
632.7111 
97.51.1 1 
132.2222 
156.8 11 1 
177.7444 
202,3889 
217.7556 
241.8522 
637.1889 
17.0952 
241.4778 
106.6808 
59.4822 
100.91 11 
.6922 
156.3667 
134.9456 
358.51 11 
128.3056 
71.5222 
23.9889 
?6.1889 
25.81 11 
80.3556 
27.31 11 
31.6222 
85.9444 
28.4333 
38.2778 
92.8333 
8.0088 
0.8000 

GPM 
PEG F 
DEG F 
DEG F 
DEG f 
DEG F 
INCH 
PSIC 
DEC F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
BEG -I= 
PEG F 

ZEG F 
DEC F 
DEG F 
PSIG 
ACFM 
PEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 

DEG LF 

DEG F 
DEG ,.F 

DEG :F 
DEG ,F 
DEC F 
DEG C 
SPARE 
SPARE 

. 

A- 70 



. 
I 

F i l e :  
T r i a l :  
Time: 
F1 u i  d: 

E33aue: C 12 

0 5 :  16: 09: 55 
0 

CHANNEL DESCRIPTION VRLUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T S  16.7277 
TE-GF-3, PLANT IbLET GF TEMP 316.8889 
TE-GF'*l02, SCHX INLET GF TEMP 313.9389 
TE-GF'-100, SCHX INTE? GF TEMP 196.3800 
TE-GF-103, SCHX CUTLET TEMP 135.5156 
TE-GF'-6, PLANT OLTLET GF TEMP 135.81 11 
LT-WF'-15, CONDENSER -1Q LEVEL 15.9881 
PT-WF'-l61 CONDENEER 3UTLET PRESS 123.8244 
TE-WF'-58, CONDENCER IUTLET TEMP 8 1.0556 
PT-WF-19, FEED PLMP D I S C  PRESS 693.5889 
FE-WF-1, SCHX WF FEED FLOW 32.7251 

FE-WF'-1/61, TOTAL WF PUMP FLOW 32.2967 
PT-WF-100, SCHX LF IJLET PRESS 632.7000 
TE-WF'-l01, SCHX EF I.(LET TEMP 94.2256 

FE-WF-61, SCHX WF BY>ASS FLOW 0.0000 

TE-WF-188, SCHX EF TEMP:PHl 135.1111 
TE-WF-109, SCHX L.F TEMP: PH2 162 2008 
TE-WF'-l02, SCHX INTE? WF TEMP 183.6333 
TE-WF'-111, SCHX 1F TEMP:VAPl 286.9556 
TE-WF-118, SCHX LF TIMP:VAP2 219.3889 
TE-WF'-104, SCHX CUTLET WF TEMP 249.7633 
PT-WF'-74, WF VAPCR F-OW PRESS 633.8080 
FE-WF-7, SCHX OUTLET VAPOR FLOW 18. 0519 

TE-WF'-52, TURBINE IN-ET TEMP 85.8680 
PT-WF-10, TURBINE IN-ET PRESS 8.5167 

PT-WF'-lZ, TURBINE OUTLET PRESS -. 2833 

PT-WF-52, CONDENSER INLET WF PRESS 125.7489 
FE-CGI-1, PLANT IbLET CW FLOW 336.8333 
FE-CGI-22, CONDENEER YJTLET CW FLOW 131.7700 
TE-01-4, CONDENSER I'4LET CW TEMP 67.7556 
C0NDE:NSER CW TEMF : CC 7 22.8222 
TE-CGI-101, LOWER COND CW TEMP 72.6778 
CONDElNSER CW TEMF : CC5 24.7222 
C0NDE:NSER CW TEMF : CC 5 77.7222 
CONDEiNSER CW TEMF : C C 1  26.4444 
C0NDE:NSER CW TEMF : C C 3  27.1556 
TE-CGI-100, UPPER COND CW TEMP 82.9444 
C0NDE:NSER CW TEMF : CC Z 28.4667 
C0NDE:NSER CW TEMF : CC 1 28.9667 
TE-CGI-5, CONDENSER 0 JTLET CW TEMP 90.4111 
SPARE: 0.0080 
SPARE: 0 e 0008 

TE-Wf-3, WF VAPOE FLIW TEMP 248.7889 

TE-WF-53, TURBINE OUTLET TEMP 84 4889 

TE-WF-13, CONDENSER INLET WF .TEMP 171.2778 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 

DEG F 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

PSIG 1 

A-71 



F i  le:  E35ave: C 12 
T r i a l :  0 
Time: 05:31: 12: 14 
F1 u i  d: 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW RATE 
TE-GF-3, PLANT IbLET CF TEMP 
TE-GF'-102, SCHX INLET GF TEMP 
TE-GF'-l00, SCHX INTE7 GF TEMP 
TE-GF- 103, SCHX CUTLET TEMP 
TE-GF'-6, PLANT OLTLET CF TEMP 
LT-WF-15, CONDENEER - l Q  LEVEL 
PT-WF-16, CONDENSER IUTLET PRESS 
TE-WF'-58, CONDENEER 3UTLET TEMP 
PT-WF-19, FEED PLMP DISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF'-l/E,l, TOTAL WF PUMP FLOW 
PT-WF'-100, SCHX CF I'SLET PRESS 
TE-WF-181, SCHX CF I4LET TEMP 
TE-WF-108, SCHX LF TEMP:PHl 
TE-WF'-l09, SCHX CF TEMPtPH2 
TE-WF-102, SCHX INTE7 WF TEMP 
TE-WF-111, SCHX CF T 3 l P : V A P l  
TE-WF-110, SCHX CF T3lP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF'-53, TURBINE OUTLET TEMP 
PT-WF'-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENSER INLET WF TEMP 
PT-WF-52, CONDENSER INLET WF PRESS 
FE-CPI-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER IUTLET CW FLOW 
TE-CCI-4, CONDENSER 14LET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CGI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CC 1 
CONDEINSER CW TEMF : C C 3  
TE-CbI-100, UPPER COND CW TEMP 
CONDEINSER CW TEMF : CC 2 
C0NDE:NSER CW TEMF : CC 1 
TE-CGI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

15.6168 
31 4.8000 

191,9278 
136.4289 
137.3722 
12.4162 
139.5083 
89.1833 
702.7056 
32.7280 
8.0000 
32.3128 
536.5889 
102.1756 
135.7556 
159.2833 
179.3444 
203.9444 
217.6889 
24 1.2678 
635.7667 
17.2856 
240.8278 
116.9667 
6.7733 
112.0389 

157.6722 
141.5000 
346.9389 
149.7589 
78.1167 
26.0667 
81.6333 
27.9444 
85.9889 
28.4333 
34.4060 
90.4580 
29.71 11 
30.8667 
96.7000 
0.0000 
0.0000 

3 12,626 1 

. s20a 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
INCH 
P S I C  
DEG F 
P S I G  
GPM 
GPM 
GPM 
PSIC 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEC F 
P S I G  
ACFM 
DEG F 
DEC F 
PSIG 
DEG F 
P S I G  
DEC F 
P S I G  
GPM 
GPM 
DEC F 
DEC F 
DEC F 
DEG F 
DEC F 
DEC F 
DEC F 
DEC F 
DEC F 
DEC F 
DEC F 
SPARE 
SPARE 

. 

A-72 



. 
'5 

. 

F i  l e :  
T r i a l :  
Time: 
F1 u i  d: 

E37aua:ClZ 

05:29: 10: 13 
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 I 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF'-l, GF FLOW R A T E  16.3360 
TE-GF'-3, PLANT IbLET GF T.EMP 388.41 11 
TE-GF-102, SCHX INLET GF TEMP 306.4022 
TE-GF-100, SCHX I N T E ?  GF TEMP 195.51 11 
TE-GF-103, SCHX CUTLET TEMP 141.471 1 

LT-WF-15, CONDENEER -1Q LEVEL 25.5698 
PT-WF'-16, CONDENSER 3UTLET PRESS 145.7567 
TE-WF'-58, CONDENSER IUTLET TEMP 91.7222 

FE-WF'-l, SCHX WF FEED FLOW 32.8656 

FE-WF-lJ61, TOTAL WF PUMP FLOW 32.6000 
PT-WF-100, SCHX CF I.(LET PRESS 631.81 11 
TE-WF-101, SCHX CF I.(LET TEMP 106.8889 
TE-WF'-108, SCHX CF TIMP:PHl  140.3889 
TE-WF-109, SCHX CF TIMPtPH2 164.21 11 
TE-WF'-102, SCHX I N T E ?  WF TEMP 183.8778 
TE-WF'-lll, SCHX LF TEMP:VAPl 205.6444 
TE-WF-110, SCHX CF TEMP:VAP2 218.6778 
TE-WF-184, SCHX CUTLET WF TEMP 242.8322 
PT-WF-74, WF VAPCR F,OW PRESS 635.9778 
FE-WF-7, SCHX OUTLET VAPOR FLOW 17.1074 
TE-WF-3, WF VAPOR FL3W TEMP 24 1.2889 
TE-WF-52, TURBINE IN-ET TEMP 113.2444 
PT-WF'- 10 , TURB 1 NE I N  -ET PRESS 5.2733 

3, TURBINE OUTLET 109.81 11 
2, TURBINE OUTLET .2711 

TE-Gf'-6, PLANT OLTLET GF TEMP 141.8444 

PT-WF'-19, FEED PLMP D I S C  PRESS 707 6889 

FE-WF'-61, SCHX WF B Y a A S S  FLOW 0.0000 

TE-WF-13, CONDENEER INLET WF TEMP 159.8778 
PT-WF'-52, CONDENEER INLET WF PRESS 147.7067 
FE-CGI-1, PLANT IbLET CW FLOW 347.61 11 

TE-Cll-4, CONDENSER I.(LET CW TEMP 76.6333 
C0NDE:NSER CW TEMF: C C 7  25.4667 
TE-CW-101, LOWER COND CW TEMP $2.2556 
CONDE:NSER CW TEMF : CC5 27.9333 
C0NDE:NSER CW TEMF CC 5 88.7?78 
CONDElNSER CW TEMF : CC 4 30.2111 
C0NDE:NSER CW TEMF CC 3 34.31 11 
TE-Cll-100, UPPER COND CW TEMP 95.0444 
C0NDE:NSER CW TEMF CC Z 32.1111 
CONDEINSER CW TEMF CC 1 33.3000 
TE*ClI-S, CONDENSER 0 JTLET CW TEMP 102.5444 
SPARE: 0.0000 
SPARE: 0.0000 

FE-Cll-22, CONDENEER DUTLET CW FLOW 99.9980 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
GPM 
P S I G  

DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

DEC F 

A-73 



F i  l a :  
T r i a l :  
Time: 
F l u i d :  

CHANNEL DESCRIPTION VRLUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31  
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW RRTE 
TE-GF-3, PLANT IbLET CF TEMP 
TE-GF'-182, SCHX INLET GF TEMP 
TE-GF-180, SCHX INTE? GF TEMP 
TE-GF'- 103, SCHX CUTLET TEMP 
TE-GF'-6, PLANT OLTLET GF TEMP 
LT-WF-15, CONDENEER -1Q LEVEL 
PT-WF'-16, CONDENEER 3UTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF'-19, FEED PLMP D I S C  PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF'-61, SCHX WF ESY'ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PI-WF-108, SCHX CF IqLET PRESS 
TE-WF-181, SCHX CF 14LET TEMP 
TE-WF-188, SCHX CF TEMP:PHl 
TE-WF- 109, SCHX C F TEMP: PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF-110, SCHX CF TIMP:VAP2 
TE-WF-104, SCHX CUTLET WF TEMP 
PT-WF'-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOI; FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF'-lB, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUrLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13# CONDENEER INLET WF TEMP 
PT-WF-52# CONDENEER INLET WF PRESS 
FE-Cbl-1, PLANT IbLET CW FLOW 
FE-CGI-22, CONDENEER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER I.(LET CW TEMP 
C0NDE:NSER CW TEMF : C C ?  
TE-CW-101; LOWER COND CW TEMP 
CONDEINSER CW TEMF CC 5 
C0NDE:NSER CW TEMF : CC 3 
CONDElNSER CW TEMF : CC 1 
CONDElNSER CW TEMF : CC 3 
TE-CGI-108, UPPER COND CW TEMP 
CONDElNSER CW TEMF : CC Z 
CONDElNSER CW TEMF : CC 1 
TE-Cbl-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

17.1879 

3 18.7822 
208.5 1'1 1 
143.1867 
143.7889 
19.2897 
145.271 1 
91.8333 
694.6778 
34.8156 
8.0080 
34.4478 
683.4333 
104.4667 
141.5667 
166.5889 
187.5222 
21 1.2808 
225.2667 
258.0856 
689.9333 
17.3199 
249.5889 
119.8088 
26.4122 
11 1.7088 
.4889 
168. 6667 
147.271 1 
341.7444 
130.4122 
78.3889 
26.4222 
83.1667 
28.3222 
88.2778 
29.8778 
34.9556 
93.1778 
31.2556 
32.6889 
100.6333 
0.8080 
0.0000 

313,0556 
GPM 
DEG F 
DEG F , 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 

DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

PSIG 

. 

. 

A-74 



. 
i 

F i l e :  
T r i o l :  
Time: 
F l u i d :  

E55aue: C 12 

05: 17:07: 17 
0 

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 FE-GF-1, GF FLOW RATE 
2 TE-GF-3. PLANT I b L E T  CF TEMP 
3 
4 
5 
6 
7 
8 
9 
1 8  
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 
27 
28 
29 
30 
31 
32 
33 
3 4  
35 
36 
37 
38 
39 
4 0  
4 1  
4 2  
4 3  
44 
45 

TE-GF-182, SCHX INLET GF TEMP 
TE-CF-100, SCHX INTE? GF TEMP 
TE-CF'-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET G F  TEMP 
LT-WF'-lS, CONDENIER -1Q LEVEL 
PT-WF-16, CONDENSER 3UTLET PRESS 
TE-WF-58, CONDENIER 3UTLET TEMP 
PT-WF-19, FEED PLMP DISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY'ASS FLOW 
FE-WF-l/61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX CF I q L E T  PRESS 
TE-WF-181, SCHX EF I q L E T  TEMP 
TE-WF-188, SCHX EF TEMP: PH1 
TE-UP-189, SCHX L F  TEMP:PH2 
TE-WF'-182, SCHX I N T E ?  WF TEMP 
TE-WF-111, SCHX CF TEMP:VAPl 
TE-WF-110, SCHX CF TEMP:VAP2 
TE-WF-104, SCHX CUTLET WF TEMP ~ 

PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VRPOF FL3W TEMP 
TE-WF'-52, TURBINE I N  ,ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF'-12, TURBINE OUTLET PRESS 
TE-EIF-13, CONDENSER INLET WF TEMP 
PT-WC'-52, .CONDENSER INLET WF PRESS 

FE-Cbl-22, CONDENIER IUTLET CW FLOW 
TE-CCI-4, CONDENSER I qLET Cbl TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CCI-181, LOWER CON0 CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF: C C f  
C0NDE:NSER CW TEMF : CC 4 

TE-CCI-180, UP'PER COND CW TEMP 

PLANT I b L E T  CW FLOW 

C0NDE:NSER CW TEMF : CC 3 

C0NDE:NSER CW TEMF : C C I  
CONT1E:NSER CW TEMF : CC 1 
TE-CCI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPRRE: 

17.1846 
313.2333 
31 1.871 1 
191.9111 
134.1333 
133 9333 
8,1369 
132.8456 

680.5556 
36.1800 
0 I) 0000 
35.7222 
632.81 11 
96.8467 

157.7667 
178.6111 

84.2778 

132.3444 

202.4778 
217. 7333 
248.9178 

18.9561 
239 8556 
74.5333 
57.3344 
72.7444 

153.0222 

630.1800 

-. 8756 

1 3 4  0378 
358 e 9222 
114.0789 
78.3444 
23.31 11 
75- $778 
25.3333 
8 1 e 2889 
27 e 7889 
24.6444 
86.3333 

30.4444 
92.9444 
8 0000 
0.0800 

29- 3800 

GPM 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I C  
DEC F 
PSIG 
GPM 
CPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEC F 
P S I G  
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEC F 
SPARE 
SPARE 

A-75 



W . , 

F i l e :  
T r i  a1 : 
T i  me: 
F1 u i  d: 

E61aur:C12 

85:22: 18:30 
0 

CHFfNNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FE-GF-1. GF FLOW R A T E  15.3739 GPM 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
48 
41 
42 
43 
44 
45 

TE-GF-3; PLANT IbLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF-108, SCHX INTE? GF TEMP 
TE-GF'-103, SCHX CUTLET TEMP 
TE-GF'-6, PLANT OLTLET GF TEMP 
LT-WF'-15, CONDENSER -IQ LEVEL 
PT-WF-16, CONDENEER IUTLET PRESS 
TE-WF-58, CONDENEER IUTLET TEMP 
PT-WF-19, FEED PLMP DISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BYWSS FLOW 
FE-WF-l/61, TOTAL WF PUMP FLOW 

TE-WF'-l@l, SCHX bF I.(LET TEMP 

TE-WF'-189, SCHX EF TEMP:PH2 
TE-WF-102, SCHX INTE3 WF TEMP 
TE-WF-111, SCHX LF TEMP:VAPl 
TE-WF-118, SCHX EF TEMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOE FLIW TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CLI-1, PLRNT IbLET CW FLOW 
FE-CGI-22, CONDENSER IUTLET CW FLOW 
TE-CGI-4, CONDENSER IqLET CW TEMP 
C0NDE:NSER CW TEMF : C C 7  
TE-CM-181, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CCS 
C0NDE:NSER CW TEMF : C C 5  
C0NDE:NSER CW TEMF : CC 1 
CONDEINSER CW TEMF : C C 3  
TE-CGI-180, UPPER COND CW TEMP 
CONDEINSER CW TEMF CCZ 
CONDEINSER CW TEMF : CC 1 
TE-CLI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

PT-WF-188, SCHX LF I.(LET PRESS 

TE-WF-108, SCHX LF TSMPzPH1 

31 1.8444 

185.1778 
131.4833 
131.8333 
28.4376 
148.6789 
89.7111 
687.9444 
36.3322 
8.8888 
35.9689 
633.4667 
181. 7422 
138.7 11 1 
152 e 2333 
172.0556 
196.5556 
213.5808 
238.1189 
636.8667 
17.3419 
229 3778 
99.7889 
18.3988 
87. 6833 
14.4833 
131.8511 
142.7 156 
332.9988 
130.2367 
76.3444 
26.3778 
88.6556 
27.2444 
116.5889 
29.1333 
29.51 11 
91.4333 
38.1889 
3 1,8667 
97.3333 
0.8888 
0.0888 

309 2556 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

i- 

A-76 



. 
I . 

. 

F i l e :  E66ave 
T r i a l :  0 
Time: 05:22:11:13 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 

m 33 
34 
35 
36 

.I 37 
38 
39 
40 . 
41 
42 
43 
44 
45 

FE-Gf-1, GF FLOW RAT: 14.7398 
TE-GF'-3, PLANT ICLET GF TEMP 318.9889 
TE-GF-182, SCHX INLET GF TEMP 309.3322 
TE-GF'-108, SCHX I N T E I  GF TEMP 188.71 11 
TE-GF'-103, SCHX CUTLET TEMP 127.6856 
TE-GF'-6, PLHNT OLTLET GF TEMP 128.0222 
LT-WF'-15, CONDENSER -10 LEVEL 28.3609 
PT-WF'-16, CONDENEER 3UTLET PRESS , 136.8856 
TE-WF'-58, CONDENSER 3UTLET TEMP 87.9556 
PT-WF-19, FEED PLMP D I S C  PRESS 685.5333 
FE-Wf'-1, SCHX WF FEED FLOW 36.4056 
FE-WF'-61, SCHX WF BYWSS FLOW 0.0088 
FE-WF-1/61, TOTAL WF PUMP FLOW 36.8089 
PT-WF'-100, SCHX CF II(LET PRESS 633.5222 
TE-WF-101, SCHX CF I.ILET TEMP 180.4408 
TE-WF-188, SCHX CF TSMP:PHl 126.91 11 
TE-WF-189, SCHX CF TEMP:PH2 147.5333 
TE-WF-102, SCHX INTE? WF TEMP 167.3667 

TE-WF-118, SCHX CF TEMP:VAP2 211.8111 
TE-WF-111, SCHX CF T5MP:VAPl 192 s 9556 

TE-WF'-104, SCHX CUTLET WF TEMP 227.8756 
PT-WF'-74, WF VAPCR F,OW PRESS 637.8667 
FE-WF'-7, SCHX OUTLET VAPOR FLOW 16.9258 
TE-WF-3, WF VRPOF FL3W TEMP 226.7333 

PT-WF-10, TURBINE IN-ET PRESS 10.361 1 

PT-WF-12, TURBINE OUTLET PRESS .2467 
TE-WF'-13, CONDENEER INLET WF TEMP 118.8222 
PT-WF-52, CONDENEER INLET WF PRESS 138.8144 
FE-CGI-1, PLANT IbLET CW FLOW 359.3889 
FE-CGI-22, CONDENEER 3UTLET CW FLOW 130.8589 
TE-CGI-4, CONDENSER IqLET CW TEMP 74.4111 
C0NDE:NSER CW TEMF : C C 7  24.5222 

CONDEINSER CW TEMF: C C S  26.4444 
CONDElNSER CW TEMF: C C J  84.3333 
C0NDE:NSER CW TEMF : CC 4 28.4080 
C0NDE:NSER CW TEMF: C C 3  38.6667 

CONDElNSER CW TEMF : CCZ 29.6556 
C0NDE:NSER CW TEMF : C C 1  31.8222 

CONDENSER OJTLET CW TEMP 95.8778 

TE-WF-52, TURBINE IN-ET TEMP 103.5333 

TE-WF-53, TURBINE OUTLET TEMP 98.6667 

TE-CLI-101, LOWER COND CW TEMP 79.1778 

TE-Cbl-108, UPPER CON0 CW 89.4 1 1 1 

0.0008 
0.8008 

A-77 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIC 
DEG F 
P S I C  
CPM 
CPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEC F 
DEG F 
DEG F 
SPARE 
SPARE 



F i l e ;  E71 auF: C 12 
Tr ia l :  0 
T i  me: 85:22: 12: 11 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 

48 
41 
42 
43 
44 
45 

39 

FE-GF’-1, G F  FLOW R A T E  
TE-GF-3, PLANT IbLET GF TEMP 
TE-GF-182, SCHX INLET GF TEMP 
TE-GF-180, SCHX INTE? GF TEMP 
TE-GF’- 103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLET GF TEMP 
LT-WF-15, CONDENEER -1P LEVEL 
PT-WF-16, CONDENSER YJTLET PRESS 
TE-WF-58, CONDENEER 3UTLET TEMP 
PT-WF-19, FEED PLMP D I S C  PRESS 
FE-WF-lI SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’ASS FLOW 
FE-WF-lJ61, TOTAL WF PUMP FLOW 
PT-WF-180, SCHX CF I4LET PRESS 
TE-WF-181, SCHX CF IqLET TEMP 
TE-WF-108, SCHX CF T-IMP:PHl 
TE-WF’-l09, SCHX CF TZMPzPH2 
TE-WF-182, SCHX I N T E ?  WF TEMP 
TE-WF-111, SCHX CF 1EMP:VAPl  
T€-WF’-lPB, SCHX CF TZMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-bJF-3, WF VAPOI; FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE I N - E T  PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENEER INLET WF PRESS 
FE-CbI-1, PLANT IbLET CW FLOW 
FE-Cbl-22, CONDENEER 3UTLET CW FLOW 
TE-Cbl-4, CONDENSER I4LET CW TEMP 
C0NDE:NSER CW TEMF C C 7  
TE-Cbl-181, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF : CCS 
CONDEINSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC3 
TE-Cbl-188, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF : CC Z 
C0NDE:NSER CW TEMF CC 1 
TE-Cbl-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

13.6134 
312.1111 
31 0.6578 
174.6556 
123.5322 
123.8556 
26.7853 
135.0244 
87.1656 
686.21 11 
35.9033 
8.8080 
35.5578 
633.4778 
99.7822 
122.9778 
141.8889 
161.3556 
187.7333 
287.1556 
224.2978 
638.1667 
16.1229 
224.1667 
188.3778 
8.8722 
101.7333 
.5811 
187.2778 
137.8167 
358.8880 
138.3978 
74.8111 
24.6444 
78.6333 
26.5667 
83.9444 
28.1667 
3 $ .4667 
88.6444 
29.6667 
30.6222 
94.0888 
8.8808 
0.8880 

GPM ‘ 
DEG F 
DEG F 
DEC F 
DEG F 
DEC F 
INCH 
P S I G  
DEC F 
P S I G  
GPM 
CPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG f 
DEG F 
DEG F 
DEG F 
PSIG 
A C f  M 
DEG f 
DEC F 
PSIC 
DEG F 
PSIG ‘ 

DEG F 
P S I C  
GPM 
CPM 
DEG F 
DEG f 
DEG 
DEG f 
DEC F 
DEG F 
DEG -f 
DEG f 
DEG @ 
DEG F 
DEG F 
SPARE 
SPARE 

. 

A-78 



F i l e :  E76aua:C12 
T r i a l :  0 
Time: 05:22: 12:58 
F1 u i  d: 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

* 

FE-GF’-1, GF FLOW R A T E  
TE-CF-3, PLANT ICLET GF TEMP 
TE-CF-102, SCHX INLET CF TEMP 
TE-GF’-100, SCHX INTEi  GF TEMP 
TEhGF-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OLTLEl GF TEMP 
LT-WF-15, CONDENEER - 1 Q  LEVEL 
PT-WF-16, CONDENZER 3UTLET PRESS 
TE-WF-58, CONDENZER 3UTLET TEMP 
PT-WF-19, FEED PLMP DISC PRESS 
FE-WF-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’ASS FLOW 
FE-WF-lf61, TOTAL EIF PUMP FLOW 

TE-WF-101, SCHX EF IqLET TEMP 
TE-WF-108, SCHX EF TIMP:PHl 

TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX LF T 3 l P : V A P l  
TE-WF‘-110, SCHX EF TEMP:VAP2 
TE-WF-104, SCHX CUTL5T WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF‘-3, WF VAPOE FL3W TEMP 
TE-WF-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF-13# CONDENEER 4NLET WF TEMP 
PT-WF-52, CONDENSER INLET WF PRESS 
FE-CbI-1, PLANT ICLET CW FLOW 

TE-CGI-4, CONDENSER IqLET CW TEMP 
CONDEINSER CW TEMF CC 7 
TE-Cbf-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : C C 5  
C0NDE:NSER CW TEMF : CC 5 
CONDEINSER CW TEMF : CC 1 
C0NDE:NSER CW TEMF : CC 3 
TE-CM-100, UPPER COND CW TEMP 
C0NDE:NSER CW TEMF CC Z 
CONDEINSER CW TEMF:CCl 
TE-Cbl-5, CONDENSER OJTLET CW TEMP 
SPARE: 

PT-WF’-100, SCHX EF IqLET PRESS 

TE-WF-109, SCHX EF TZMP:PH2 

FE-CbI-22, CONDENEER IUTLET CW FLOW 

13.0553 
312.‘4000 
310.5856 
170.9667 
121.5967 
122.0444 
25.3620 
135.5400 

686.2556 
36.8522 
0.0008 
35.6856 
633.4776 
99.6089 
12 1.0333 
138.7667 
157.6667 
184.2667 

222.801 1 
638.6880 
15.6671 

87 4556 

204 51  11 

222-8444 
11 1.3556 
7,8300 

.5722 
182.6444 
137.7889 
359.0333 
130.3656 
74.3444 
24.8667 
78.9778 

84.1333 

32.3222 
88.7667 
29.7222 
38.2111 
93.7222 
0.0000 

105.1222 

26.8889 

28.2889 

45 SPFIRE: 0.0000 

GPM 
DEG F 
PEG F 
DEC F 
DEC F 
DEG F 
INCH 
P S I G  
DEG F 
PSIG 
GPM 
CPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
PSIG 
ACFM 
DEC F 
DEG F 
PSIC 
DEG F 
PSIG 
PEG F 
PSIC 
GPM 
GPM 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-79 



F i l e :  
T r i  a1 : 
Time: 
F lu id :  

F15Uau:C12 

06:07: 11:57 
0 

a 
t 

. 

CHANNEL DESCRIPTION VALUE UNITS 
* * * * Y * * * * * * * * ~ ~ * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * ~ * * ~ ~ ~ * ~ *  

1 ’ -  FE-GF-1, GF FLOW RATE 15.6431 GPM 
2 TE-CF-3, PLRNT ICLET GF TEMP 31 1 s 2 4 4 4  DEG F 
3 TE-GF’-102, SCHX INLET GF TEMP 309.1544 DEC F 

DEG F 4 TE-GF-180, SCHX INTE? GF TEMP 194.4222 
5 TE-CF-103, SCHX CUTLET TEMP 135.4344 DEG F 

DEG F 6 TE-GF’-6, PLANT OLTLET GF TEMP 135.8000 
7 LT-WF-15, CONDENIER - 1 Q  LEVEL 16.0082 INCH 
8 PT-WF-16, CONDENEER IUTLET PRESS 112.5622 PSIG 
9 TE-WF-58# CONDENIER IUTLET TEMP 78.6556 DEG F 
18 PT-WF-19, FEED PLMP DISC PRESS 707.01 11 PSIG 
11 FE-WF-1, SCHX WF FEED FLOW 30.0633 GPM 
12 FE-WF-61, SCHX WF BY’ASS FLOW 0.0800 GPM 
13 FE-WF-lN61, TOTAL WF PUMP FLOW 29.6556 GPM 
14 PT-WF-100, SCHX L F  14LET PRESS 584.4000 PSIG 
15 TE-WF-101, SCHX L F  II(LET TEMP 92.4222 DEG F 

134.1556 DEG F 16 ’ TE-WF-108, SCHX L F  TSMPtPHl 
BEG F 17 TE-WF-189, SCHX L F  TEMP:PH2 161.2111 
DEG F 18 TE-WF-182, SCHX INTE? WF TEMP 182.1889 

204.9556 DEG F 19 TE-WF-111, SCHX L F  T 3 P : V A P l  
20 TE-WF-110, SCHX I.F TIMP:VAPZ 217,8667 DEG F 

DEG F 21 TE-WF-104, SCHX CUTLET WF TEMP 241.9089 
22 PT-WF-74, WF VAPCR F-OW PRESS 584.9556 PSIG 
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 16.8488 ACFM 
24 TE-WF-3, WF VAPOI; FLIW TEMP 240.8778 DEG F 

DEG F 25 TE-Wt-52, TURBINE IN-ET TEMP 94.3000 
26 PT-WF-10, TURBINE IN-ET PRESS 8.2433 PSIG 
27 TE-WF-53, TURBINE OUTLET TEMP 90.1667 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS -. 0 4 6 7  PSIG 
29 TE-WF-13, CONDENEER INLET WF TEMP 160.5111 DEG F 
30 PT-WF-52, CONDENEER INLET WF PRESS 113.9889 PSIG 
31 FE-Cbl-1, PLANT ICLET CW FLOW 344.4444 GPM 
32 FE-CCI-22, CONDENEER 3UTLET CW FLOW 132.8533 GPM 
33 TE-CGI-4, CONDENSER I 4 L E T  CW TEMP 69.1556 DEG 
3 4  CONDEINSER CW TEMF : CC 7 23.3000 DEG F 

DEG F 35 TE-CGI-101, LOWER COND CW TEMP 72.4889 
36 CONDEINSER CW TEMF : CC S 24.8556 DEG F 
37 CONDEINSER CW TEMF : CC5 76.0778 DEG F 
38 C0NDE:NSER CW TEMF : C C 1  25 .9444 
39 CONDElNSER CW TEMF : CC 3 27.9333 
4 0  TE-CGI-100, UPPER COND CW TEMP 81.3889‘ 
4 1  C0NDE:NSER CW TEMF : CCZ 

DEG F 4 2  CONDE:NSER CW TEMF : CC 1 
4 3  TE-CGI-5, CONDENSER 0 JTLET CW TEMP 89.7222 DEG F 
4 4  SPARE: 0.0000 SPflRE 
4 5  SPARE: 0.0000 SPARE 

1 

! 

. 

A-80 



F i l e :  F28Aau: C 12 
T r i a l :  8 
Time: 06:05: 12:55 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 FE-GI.-1, GF FLOW R A T E  8.0798 GPM 
2 TE-GF-3, PLANT 1bLET GF TEMP 314.8888 DEC F 
3 TE-GF-182, SCHX INLET GF TEMP 312.3633 DEC F 
4 TE-CF-188, SCHX INTE7 CF TEMP 193.1667 DEC F 
5 TE-CF'-l03, SCHX CUTLET TEMP 128.9288 DEC F 
6 TE-CF'-6, PLRNT OlTLET GF TEMP 129.3800 DEG F 
7 LT-WF'-lS, CONDENEER - 1 Q  LEVEL 26.1528 INCH 
8 PT-WF-16, CONDENEER 3UTLET PRESS 109.6767 PSIC 
9 TE-WF'-58, CONDENEER 3UTLET TEMP , 77.2667 DEC F 
10 PT-WF'-19, FEED PLMP D I S C  PRESS 728.3667 P S I C  
11 FE-WF'-l, SCHX WF FEED FLOW 15.9628 GPM 
12 FE-WF'-61, SCHX WF BY'ASS FLOW 8.8888 GPM 
13 FE-WF'-l/61, TOTAL WF PUMP FLOW 15.4567 CPM 
14 PT-WF-188, SCHX CF IJLET PRESS 
15 ~ TE-LIF'-l81, SCHX CF IJLET TEMP II 92.7867 DEC F 
16 TE-WF-188, SCHX CF TEMP:PHl 136.7333 DEC F 

163.6333 DEG F 17 TE-#F'-189, SCHX 1F TEMP:PH2 
TE-WF-182,'SCHX INTE7 WF TEMP 183.9667 DEC F 18 

19 TE-WF-111, SCHX I.F TEMP:VAPl 206.7333 DEC F 
20 TE-WF'-ll8, SCHX CF TEMP: VAP2 22 1.9333 DEC F 
21 TE-WF'-l84, SCHX CUTLET WF TEMP 250.5233 DEI; F 
22 PT-WF'-74, WF VAPCR F-OW PRESS 638.3333 PSIC 
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 8.9827 ACFM 
24 TE-WF'-3, WF VAPOI; FL3W TEMP 249 ' 5333 DEC F 

DEC F 25 TE-WF-52, TURBINE IN-ET TEMP 96.3808 
26 PT-WF'-18, TURBINE IN-ET PRESS 9.5600 PSIG 
27 TE-WF'-53, TURBINE OUTLET TEMP 95.6000 DEC F 
28 . PT-WF'-l2, TURBINE OUTLET PRESS -. 0400 PSIC 
29 TE-WF-13, CONDENEER INLET WF TEMP 159.5667 DEC F 
30 PT-WF-52, CONDENEER INLET WF PRESS 118.1133 P S I G  
31  FE-CGI-1, PLANT IbLET CW FLOW 349.6667 GPM 

33 TE-CGI-4 , CONDENSER I JLET 72.7667 DEC F 
DEC F 34 CONDElNSER CW TEMF : C C 7  8.8088 5 

35 TE-CCI-181, LOWER COND CW 74.866 DEC F 
* 36 CONDElNSER CW TEMF CC S 0.0888 DEG F 

37 CONDElNSER CW TEMF : CC 3 a 76.2880 DEG F 
38 CONDEINSER CW TEMF : CC 1 76.7808 DEC F 
39 CONDElNSER CW TEMF 2 CC 3 8.8880 DEC F 
48 TE-CGl-188, UPPER COND CW TEMP 78.5333 DEC F 
41 CONDElNSER CW TEMF: C C Z  8.8888 DEC F 
42 CONDElNSER CW TEMF : C C l  83.388a ' DEC F 
43 TE-CGI-5, CONDENSER OJTLET CW TEMP 84.5333 DEC F 
44 SPARE: 8.8888 SPARE 
45 SPARE: 8.8000 SPARE 

PSIG 638.8667 

I 32 FE-Cbl-22, CONDENfER 3UTLET CW FLOW 132.4433 GPM 

A-81 



. 

, 

F i l e :  
T r i a l :  
T i  me: 
F1 u i  d: 

F28Bov 

06: 05: 12: 25 
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T E  
TE-GF-3, PLANT IbLET GF TEMP 
TE-GF-102, SCHX INLET GF TEMP 
TE-GF-100, SCHX I N T E ?  GF TEMP 
TE-CF-103, SCHX CUTLET TEMP 
TE-GF-6, PLANT OCTLET GF TEMP 
LT-WF-15, CONDENSER -1Q LEVEL 
PT-WF-16, CONDENSER YJTLET PRESS 
TE-WF-58, CONDENSER XJTLET TEMP 
PT-WF‘-19, FEED PCMP D I S C  PRESS 
FE-WF’-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BY’ASS FLOW 
FE-WF-1/61, TOTAL WF PUMP FLOW 
PT-WF-100, SCHX LF I4LET PRESS 
TE-WF-101, SCHX LF I4LET TEMP 
TE-WF-108, SCHX bF TSMP:PHl 
TE-WF-109, SCHX CF TIMP:PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX bF TSMP:VAPl 
TE-WF-110, SCHX CF TEMP:VRP2 
TE-WF-104, SCHX CUTLIT WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUTLET VAPOR FLOW 
TE-WF-3, WF VAPOF FL3W TEMP 
TE-WF’-52, TURBINE IN-ET TEMP 
PT-WF-10, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUTLET PRESS 
TE-WF’-13, CONDENEER INLET WF TEMP 
PT-WF’-52, CONDENSER INLET WF PRESS 
FE-Cbl-1, PLANT ICLET CW FLOW 
FE-Cbl-22, CONDENEER 3UTLET CW FLOW 
TE-CGI-4, CONDENSER I4LET CW TEMP 
C0NDE:NSER CW TEMF : CC 7 
TE-CbI-101, LOWER COND CW TEMP 
C0NDE:NSER CW TEMF : CC 5 
CONDEINSER CW TEMF : C C S  
C0NDE:NSER CW TEMF C C ?  
C0NDE:NSER CW TEMF : CC3 
TE-CGI-100, UPPER COND CW TEMP 
CONDElNSER CW TEMF : CC Z 
C0NDE:NSER CW TEMF : C C 1  
TE-CGI-5, CONDENSER OJTLET CW TEMP 
SPARE: 
SPARE: 

A-82 

11.9587 
313.5333 

197.2333 
135.8133 
136.1333 
26.4220 

79.7667 
731.7667 
24.1020 
0.0080 
23.6367 
631.1667 

138.3000 
165.0080 
185.9667 
209.5000 
224.5333 
249.7800 
637.2000 
52.7063 
249.1800 
97.4000 
9.6400 
94.3667 

161.4667 
115.5033 
350.2667 
132.3300 
73.4000 
0.0000 
75.7000 
0.0000 
78.8333 
78.7333 
0.8000 
82,3667 
0.8000 
87.5000 
89.7333 
0.0800 
0.8000 

31 1 rn 6433 

114.5633 

96 3908 

-. 0700 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEC F 
PSIG 
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
RCFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DE6 F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 



. 
8 . 

. 

CH 

F i l e :  F2baue:ClZ 
T r i  rl : 0 
Time: 06:05:11:52 
F l u i d :  

NNEL DE C R I P T I O N  VAL JE UNIT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

FE-CF-1, GF FLOW R A T E  16.4072 
TE-CF-3, PLANT IbLET GF TEMP 314.8667 
TE-CF-182, SCHX INLE l  GF TEMP 311.7144 
TE-CF'-108, SCHX INTE? GF TEMP 200.5333 

TE-GF-6, PLANT OLTLEl GF TEMP 140.3667 
LT-WF'-15, CONDENEER - 1 Q  LEVEL 26.8509 

TE-WF'-58, CONDENEER 3UTLET TEMP 83.8667 
PT-WF'-19, FEED PLMP D I S C  PRESS 705.8778 
FE-WF'-1, SCHX WF FEED FLOW 31.9753 

FE-WF'-1/61, TOTAL WF PUMP FLOW 31.6222 
PT-WF-188, SCHX LF IqLET PRESS 631.1889 
TE-WF'-l01, SCHX LF IqLET TEMP 96.1767 

TE-WF-189, SCHX LF TEMP:PH2 165.7444 

TE-CF'- 183, SCHX CUTLET TEMP 139.9567 

PT-WF'-16, CONDENCER IUTLEf PRESS 121 3356 

FE-WF-61, SCHX WF BY>ASS FLOW 0.8000 

TE-WF'-1081 SCHX LF T2MP:PHl 138 s 2667 

TE-WF'-182, SCHX INTE? WF TEMP 187 0 4222 
TE-WF-111, SCHX LF TEMP:VAPl 21 1 7222 
TE-WF-118, SCHX LF TEMP:VAP2 225.7556 
TE-WF-184, SCHX CUTLET WF TEMP 249.6222 
PT-WF'-74. WF VAPCR F-OW PRESS 634. J667 

23 FE-WF'-7, ~ SCHX OUT LET VAPOR FLOW 16.8037 
24 TE-WF'-3, WF VAPOF FL3W TEMP 248.91 11 
25 TE-WF'-52, TURBINE I N  -ET TEMP 96.5667 
26 PT-WF'-l0, TURBINE IN-ET PRESS 9.6488 

28 PT-WF-12, TURBINE OUTLET PRESS 
29 TE-WF-13, COND€:NEER INLET WF TEMP 
30 
31 FE-CGI-1, PLANT IbLET CW FLOW 
32 FE-CCI-22, CONDENSER IUTLET CW FLOW I 132.f722 
33 TE-CGI-4, CONDENSER I qLET EMP 73.4778 

35 TE-Cbl-101, LOWER COND CW TEMP 77.0808 
36 CONDElNSER CW TEMF : CC 5 25.8889 
37 CONDElNSER CW TEMF : C C 5  01.4222 
38 C0NDE:NSER CW TEMF : C C 4  27.1333 

40 TE-CCI-188, UPPER COND CW TEMP 86.2889' 
41 C0NDE:NSER CW TEMF : CC 2 29.1333 
42 CONDErNSER CW TEMF : CC 1 38.4444 
43 TE-CCI-5, CONDENSER 0 JTLET CW TEMP 94.5444 
44 SPARE: 8.8800 
45 SPARE: 0.0080 

27 TE-WF-53, TURBINE OUTLET TEMP 92 2889 

PT-WF-52, CONDENZER INLET WF PRESS 
358.5444 I 

34 CONDENSER CW TEMFzCC7 24 61 1 1 

39 CONDElNSER CW TEMF : C C 3  28.3333 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSZG 
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPRRE 
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F i  IF: 
T r i a l :  
T i  me: 
F1 u i  d: 

F33ave: C 12 

86/06/09/10 
cl 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-GF-1, GF FLOW RATE 20.0692 GPM 
2 TE-GF-3, PLANT IbLET GF TEMP 31 2.0556 DEG F 
3 TE-GF-102, SCHX INLET GF TEMP 310.2308 DEG F 
4 TE-GF‘-lBB, SCHX INTE? GF TEMP 269.6222 DEG F 
5 TE-GF- 163, SCHX C UTL ET TEMP 148.4578 DEG F 

DEC F 6 TE-CF-6, PLANT OLTLET CF TEMP 148.91 11 
7 LT-WF-15, CONDENEER -If2 LEVEL 25.8109 INCH 
8 PT-WF-16, CONDENEER 3UTLET PRESS 119.6822 P S I C  
9 TE-WF-58, CONDENEER YJTLET TEMP 81.3889 DEG F 
10 PT-WF-19, FEED PLMP DISC PRESS 693.9667 PSIC 
11 FE-WF-1, SCHX WF FEED FLOW 33.4078 GPM 
12 FE-WF-61, SCHX WF BY’ASS FLOW 0.0000 GPM 
13 FE-WF-lj61, TOTAL WF PUMP FLOW 33.1056 GPM 
14 PT-WF-100, SCHX CF I JLET PRESS 631.5778 PSIG 
15 TE-WF’-101, SCHX CF I JLET TEMP 93.5811 DEG F 
16 TE-WF-108, SCHX LF T3lP:PHl i 44. e556 DEC F 
17 TE-WF-109, SCHX CF TEMP:PH2 174.7444 DEG F 
i e  TE-WF-102, SCHX INTE3 WF TEMP 196.7778 DEG F 
19 TE-WF-111, SCHX CF TEMP:VAPl 218.7889 DEC F 

DEG F 20 TE-WF-110, SCHX CF TZMP:VAP2 228.5444 
21 TE-WF’-104, SCHX CUTLET WF TEMP 261.3078 DEG F 
22 Pf-WF-74, WF VAPCR F-OW PRESS 631.9222 PSIG 
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 18.7922 ACFM 
24 TE-WF-3, WF VAPOF FL3W TEMP 260.0444 DEG F 
25 TE-WF-52, TURBINE IN-ET TEMP 86.0222 DEG F 
26 PT-WF-18, TURBINE IN-ET PRESS 12.6411 PSIG 

87.3556 DEC F 27 TE-WF-53, TURBINE OUTLET TEMP 
28 PT-WF-12, TURBINE OUTLET PRESS -.4169 P S I G  

DEG F 29 TE-WF-13, CONDENEER INLET WF TEMP 183.8444 
30 PT-WF’-52, CONDENEER INLET WF PRESS 120.6022 PSIG 
31 FE-CPI-1, PLANT IbLET CW FLOW 342.7889 GPM 
32 FE-CPI-22, CONDENIER YJTLET CW FLOW 133.0522 GPM 

DEC F 33 TE-CLI-4, CONDENSER IJLET CW TEMP 70.4667 
34 CONDElNSER CW TEMF: C C 7  24.0889 DEG F 

74.21 11 DEG F 35 TE-CGI-101, LOWER COND CW TEMP 
36 C0NDE:NSER CW TEMF : CC 5 22.4667 DEG F 

DEG F 37 C0NDE:NSER CW TEMF : CC 5 79.2667 
DEG F 38 C0NDE:NSER CW TEMF : CC 4 27.2778 

39 C0NDE:NSER CW TEMF CC 3 27.5222 DEG F 
48 TE-CPI-180, UPPER COND CW TEMP 65.8667 DEG F 
41 CONDElNSER CW TEMF : C C I  27.9778 DEG F 
42 CONDEINSER CW TEMF : CC 1 29.5222 DEG F 
43 TE-Cbl-5, CONDENSER OJTLET CW TEMP 94.1778 DEG F 
44 SPARE: 0.0000 SPARE 
45 SPARE: 0.0000 SPARE 
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. 

F i l e :  F35Qav:C12 
T r i  rl : 0 
Time: 06/22/12/22 
F l u i d :  

CHANNEL DESCRIPTION VALUE UN I TS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-GF-1, GF FLOW R A T E  17.0145 GPM 
DEG F 2 TE-CF'-3, PLANT ICLET CF TEMP 318.1333 

3 TE-GF'-102, SCHX INLET CF TEMP 315.7133 DEG F 
DEG F 4 TE-CF-100, SCHX INTE? GF TEMP 199.2667 
DEC F TE-CF-103, SCHX CUTLET TEMP 137.5350 

6 TE-GF'-6, PLANT OLTLEr CF TEMP 137.9667 DEG F 
5 

7 LT-WF-15, CONDENEER - 1 Q  LEVEL 18.3152 INCH 
8 PT-WF'- 16, CONDENE ER 3UTLET PRESS 115.5933 P S I G  
9 TE-WF-58, CONDENEER 3UTLET TEMP 80.4833 DEG F 
10 PT-WF-19, FEED PLMP D I S C  PRESS 692 8580 P S I G  
11 FE-WF-1, SCHX WF FEED FLOW 33.3283 GPM 
12 FE-WF'-61, SCHX WF BY3ASS FLOW 0.0008 GPM 
13 FE-Wf'-1/611 TOTAL WF PUMP FLOW 32.9683 GPM 
14 PT-WF-100, SCHX CF IqLET PRESS 638.8580 P S I G  

DEG F 93.0067 
i 35. 0500 DEG F 

15 TE-WF-101, SCHX CF IqLET TEMP 
16 TE-WF'-108, SCHX CF TEMP:PHl 
17 TE-WF-109, SCHX CF TEMP:PH2 162.8800 DEG F 
18 TE-WF-102, SCHX INTE? WF TEMP 185.5080 . DEC F 

21 1.2000 DEG F 19 TE-WF-111, SCHX CF TEMP:VAP1 
20 TE-WF-110, SCHX CF TEMP:VAPZ 226.1000 DEG F 
21 TE-WF-104, SCHX CUTLET WF TEMP 250.1183 DEG F 
22 PT-WF'-74, WF VAPCR F-OW PRESS 635.1667 PSIG 
23 FE-WF-7, SCHX OUlLET VAPOR FLOW 17.9255 ACFM 
24 TE-WF-3, WF VAPOli FL3W TEMP 249.6833 DEG F 

DEG F 
26 PT-WF'-10, TURBINE IN-ET PRESS 75.1483 P S I C  

DEC F 27 TE-WF-53, TURBINE OUTLET TEMP 105.8588 
28 PT-WF-12, TURBINE OUrLET PRESS ,5517 PSIG 
29 TE-WF-13, CONDENZER INLET WF TEMP 164.3833 DEC F 
30 PT-WF-52, CONDENEER INLET 'WF PRESS 117.4608 P S I G  
31 FE-CGI-1, PLANT IbLET CW FLOW 342.5580 GPM 
32 FE-Cbl-22, CONDENEER 3UTLET CW FLOW 150.046 GPM 
33 TE-Cbl-4, CONDENSER I.ILET CW TEMP 70.4667 DEG F 

DEG F 34 C0NDE:NSER CW TEMF : C C 7  35.3333 
35 TE-CGI-101, LOWER COND CW TEMP - 73.5167 DEG F 

DEG F 36 CONDElNSER CW TEMF : CC 5 
37 C0NDE:NSER CW TEMF: C C S  DEG F 
38 CONDElNSER CW TEMF : CC 4 38.7580 ~ DEG F 

48.9167 DEG F 
82.7167 DEG F 

39 C0NDE:NSER CW TEMF : CC 3 
40 TE-CGI-100, UPPER CON0 CW TEMP 
41 C0NDE:NSER CW TEMF : CC 2 0.0008 DEG F 
42 C0NDE:NSER CW TEMF : CC 1 43.9833 DEG F 
43 TE-CGI-5, CONDENSER 0 JTLET CW TEMP 90.8588 DEG F 
44 SPARE: 0.0000 SPARE 
45 SPRRE: 0.0000 SPRRE 

25 TE-WF'-52, TURBINE IN-ET TEMP 110.2508 
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F i  l e :  
T r i  a1 : 
Time: 
F1 u i  d: 

F37Zav: C 12 

06/22/67/61 
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 FE-GF-1, CF FLOW R A T E  17.1950 CPM 
2 TE-GF-3, PLANT IbLET GF TEMP 315.6222 DEG F 

DEC F 3 TE-GF'-l02, SCHX INLET CF TEMP 
4 TE-GF-100, SCHX INTE? CF TEMP 198.5000 DEG F 
5 TE-GF-103, SCHX CUTLIT TEMP 136.4144 DEG F 
6 TE-GF-6, PLANT OlTLET CF TEMP 136.2222 DEG F 
7 LT-WF-15, CONDENEER -1Q LEVEL 20.3971 INCH 
8 PT-WF-16, CONDENEER 3UTLET PRESS 117.9222 P S I G  
9 TE-WF-58, CONDENEER 3UTLET TEMP 77.6000 DEC F 
10 PT-WF'-19, FEED PlMP D I S C  PRESS 692.1222 P S I G  
11 FE-WF-1, SCHX WF FEED FLOW 33.3356 CPM 
12 FE-WF-61, SCHX WF BY'ASS FLOW 6.0000 CPM 
13 FE-WF'-1/61, TOTAL WF PUMP FLOW 33 0 0222 GPM 
14 PT-WF-108, SCHX CF I4LET PRESS 632.0000 PSIG 
15 TE-WF-1B1, SCHX CF 14LET TEMP 90.8756 DEG F 
16 TE-WF-108, SCHX CF TEMP:PHl 133.7444 DEG F 
17 TE-WF-109, SCHX CF TZMP:PH2 161.9556 DEC F 
18 TE-WF-102, SCHX INTES WF TEMP 184 5889 DEC F 
19 TE-WF-111, SCHX CF TIMP:VAPl  216.3444 DEC F 
20 TE-WF-110, SCHX CF TW"VAP2 225.3667 DEG F 
21 TE-WF-104, SCHX CUTLIT WF TEMP 250.3222 DEC F 
22 PT-WF-74, WF VAPCR F-OW PRESS 638.21 11 PSIC 
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 17.9037 ACFM 
24 TE-WF-3, WF VAPOI; FL3W TEMP 248.7222 DEG F 
25 TE-WF-52, TURBINE IN-ET TEMP 75.1444 DEG F 
26 PT-WF-10, TURBINE IN-ET PRESS 8.901 1 P S I G  
27 TE-WF-53, TURBINE OUTLET TEMP 75.2778 DEG F 

29 TE-WF'-13, CONDENEER INLET WF TEMP 161.7111 DEG F 
30 PT-WF-52, CONDENSER INLET WF PRESS 114.381 1 P S I C  
31 FE-CGI-1, PLANT IhLET CW FLOW 343.3889 GPM 
32 FE-CGI-22, CONDENSER 3UTLET CW FLOW 99.8756 GPM 
33 TE-01-4, CONDENSER I4LET CW TEMP 62.6889 DEG F 
34 C0NDE:NSER CW TEMF : C C 7  20.9667 DEC F 
35 TE-Cbl-101, LOWER COND CW TEMP 68.3667 DEG F 
36 C0NDE:NSER CW TEMF : CCS 23.5556 DEG F 
37 C0NDE:NSER CW TEMF : CC 5 76.21 11 DEG F 
38 CONDEINSER CW TEMF CC 1 25.1222 DEG F 
39 CONDElNSER CW TEMF : CC 3 28.8222 DEG F 
40 TE-CGI-108, UPPER COND CW TEMP 82.3889 DEG F 
41 CONDENSER CW TEMFZCCZ 27.5556 DEG F 
42 C0NDE:NSER CW TEMF: C C 1  29.8333 DEC F 
43 TE-Cbl-5, CONDENSER 0 JTLET CW TEMP 92.3889 DEG F 
44 SPARE: 0.0008 SPARE 
45 . SPARE: 0.0000 SPARE 

314.3633 

28 PT-WF'- 12, TURBINE OUTLET PRESS -1.1122 P S I C  
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P 

F i l e :  
T r i a l  : 0 
T i  me: 86/14/1215? 
F1 u i  d: 

F4 1 aue : C 12 

CHANNEL DESCRIPTION VALUE UN I TS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-GW, GF FLOW RAT: 18.6050 

3 TE-GF-102, SCHX INLET GF TEMP 312.6900 
4 TE-Gf'-100, SCHX INTE? GF TEMP 210.6000 
5 TE-Gf'-103, .SCHX CUTLET TEMP 1.47.3300 
6 TE-GF'-6, PLANT OLTLET GF TEMP 147.7556 
7 LT-WF'-15, CONDENEER -1Q LEVEL 25.6376 
8 PT-WF-16, CONDENEER IUTLET PRESS 122.441 1 
9 TE-WF-58, CONDENEER IUTLET TEMP 83.6222 
10 PT-WF'-19, FEED PLMP D I S C  PRESS 693.9667 
11 FE-WC'-1, SCHX WF FEED FLOW 33.6533 
12 FE-WF-61, SCHX WF BY>ASS FLOW 

14 PT-WF'-100, SCHX LF II(LET PRESS 682.6778 
15 TE-WF-101, SCHX CF IdLET TEMP 95.6678 

17 TE-WF-109, SCHX CF TEMP:PH2 173.4667 
18 TE-WF-102, SCHX INTE? WF TEMP 196.6667 

20 *TE-WF'-110, SCHX CF TEMP: VAP2 234,2889 
21 TE-WF-104, SCHX CUTLET WF TEMP 260.5056 
22 PT-WF-74, WF VAPCR F-OW PRESS 688.6889 
23 FE-WF-7, SCHK OUTLET VAPOR FLOW 17.3464 
24 TE-WF-3, WF VFlPOF FL3W TEMP 260.0222 

26 PT-WF-10, TURBINE IN-ET PRESS 35.8978 
27 TE-WF'-53, TURBINE OUTLET TEMP 100.8444 
28 PT-WF-12, TURBINE OUTLET PRESS .3567 

38 PT-WF-52, CONDENEER INLET WF 124.3378 
31 FE-CGI-1, PLRNT ICLET CW FLOW * 349.5556 
32 FE-CGI-22, CONDENEER IUTLET CW FLOW 131.4522 
33 . TE-CGI-4, CONDENSER II(LET C 72.1667 
3 4  C0NDE:NSER CW TEMF: CC7 24.4889 
35 TE-Cbl-101, LOWER COND CW T 75.9889 
36 CONDElNSER CW TEMF : CCS 26.0778 

4 37 C0NDE:NSER CW TEMF : C C f  80,9333 
38 CONDElNSER CW TEMF : C C 1  27.3111 
39 C0NDE:NSER CW TEMF : CC 3 30.7889 
40 TE-CCI-100, UPPER COND CW T 86.4778 
41 CONDErNSER CW TEMF : C C 2  29.6111 
42 CONDEINSER CW TEMF : C C 1  31.1889 
43 ' TE-CGI-5, CONDENSER OJTLET CW TEMP 1 95.5000 
44 SPARE: 0.0000 
45 SPARE: 0.0000 

2 TE-GF-3, PLANT ICLET GF TEMP . 314.9222 

0.0000 
13 FE-WF'-l/61, TOTAL WF PUMP FLOW 33.2889 

16 TE-WF-108, SCHX CF T-TMP:PHl 143.6889 

19 TE-WF-111, SCHX CF TIMP:VAPl  221.01 11 

25 TE-WF-52, TURBINE IN-ET TEMP 105.4222 

29 TE-WF-13, CONDENZER INLET WF TEMP 170-5000 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
PSIG 
DEG F 
P S I G  
GPM 
GPM 
GPM 
P S I G  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
P S I G  
DEG F 
PSIG 
PEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 
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F i l e :  
T r i a l :  
Time: 
F l u i d :  

FSSavc : C 12 

06/15/06/59 
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-GF’-1, GF FLOW R A T E  19.9088 GPM 
2 TE-GF-3, PLANT IbLET GF TEMP 31 1.9889 DEG F 
3 TE-GF’-102, SCHX INLEr GF TEMP 310.9056 DEG F 
4 TE-GF-100, SCHX I N T E I  GF TEMP 202.6444 DEG F 
5 TE-GF’-183, SCHX CUTLET TEMP 140.6167 DEG F 
6 TE-GF-6, PLANT OLTLET GF TEMP 140.4 11 1 DEG F 
7 LT-WF’-15, CONDENEER ,IQ LEVEL 14.1372 INCH 
8 PT-WF-16, CONDENEER 3UTLET PRESS 110.9156 P S I G  
9 TE-WF’-58, CONDENEER IUTLET TEMF 76.6889 DEG F 

11 FE-WF’-1, SCHX WF FEED FLOW . 35.9856 GFM 
12 FE-WF-61, SCHX WF BY’RSS FLOW 0.0000 GPM 
13 FE-WF-1/61, TOTAL WF PUMP FLOW 35 5556 GPM 
14 PT-WF-188, SCHX bF IqLET PRESS 630.9111 P S I G  

DEC F 
16 TE-WF‘-108, SCHX b F  1EMP:PHl 135 0444 DEG F 
17 TE-WF-109, SCHX CF TEMP:PH2 164.91 11 DEG f 

DEG F 18 TE-WF-102, SCHX INTEI WF TEMP 188,1444 
19 TE-WF-111, SCHX bF T 3 l P : V A P l  212.5222 DEG F 
20 TE-WF-118, SCHX CF TEMP:VAP2 225.1667 DEG F 

250.9033 DEG F 21 TE-WF-104, SCHX CUTLET WF TEMP 
22 PT-WF-74, WF VRPCR F-OW PRESS 628.2889 P S I G  
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 19.5982 RCFM 
24 TE-WF-3, WF VAPOF FLIW TEMP 248.8667 DEG F 

DEG F 25 TE-WF-52, TURBINE IN-ET TEMP 71.4556 
26 PT-WF-10, TURBINE IN-ET PRESS 33.6144 P S I G  
27 TE-WF-53, TURBINE OUTLET TEMP 72.91 11 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS -1.1756 PSIG 
29 TE-WF-13, CONDENEER INLET WF TEMF 163.7000 DEG F 
30 PT-WF-52, CONDENEER INLET WF PRESS 113.4222 P S I G  
31 FE-CCI-1, PLANT IbLET CW FLOW 348.5889 GPM 
32 FE-CGI-22, CONDENEER IUTLET CW FLOW 123.61 11 GPM 
33 TE-CGI-4, CONDENSER 14LET CW TEMP 63.41 11 DEG F 
34 C0NDE:NSER CW TEMF : CC 7 21.5111 DEG F 
35 TE-CGI-181, LOWER COND CW TEMP 67.5889 DEG F 
36 CONDElNSER CW TEMF : C C S  23,5667 DEG F 
37 C0NDE:NSER CW TEMF : CC 5 73.0809 DEG F 
38 C0NDE:NSER CW TEMF : C C 1  25.0778 DEG F 
39 CONDEiNSER CW TEMF : C C 3  24.4667 DEG F 
40 TE-CGI-108, UPPER COND CW TEMP 79.3222 DEG F 
41 CONDEINSER CW TEMF : C C Z  27.2667 DEG F 
42 C0NDE:NSER CW TEMF CC 1 28.9000 DEG F 
43 TE-CGI-5, CONDENSER 0 JTLET CW TEMP 00.3444 DEG F 
44 SPARE: 0.0000 SPARE 
45 SPARE: 0.8800 SPARE 

10 PT-WF-19, FEED PLMP D I S C  PRESS 673.8222 PSIG 

1s TE-WF’-181, SCHX kF IdLET TEMP 88 8689 

. 
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F i  l e :  F6lauc: C12 
T r i a l :  6 
T i  me: 86/15/88/37 
F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-CF’-1, CF FLOW R A T E  16.5784 GPM 
2 TE-CF’-3, PLANT IbLET GF TEMP 313.21 11 DEC F 
3 TE-GF‘-l82, SCHX INLET CF TEMP 311.7156 DEG F 
4 TE-CF’-188, SCHX I N T E ?  GF TEMP 198.5222 DEC F 
5 TE-GF-183, SCHX CUTLET TEMP 129.8622 DEG F 
6 TE-GF‘-6, PLANT OCTLET CF TEMP 129.1889 DEG F 
7 LT-WF-15, CONDENEER - 1 Q  LEVEL 12.2488 INCH 
8 PT-WF’-16, CONDENEER 3UTLET PRESS ‘ 111.7878 P S I G  
9 TE-WF’-58, CONDENEER 3UTLET TEMP f8.8667 DEG F 
18 PT-WF’-lS, FEED PLMP D I S C  PRESS 676,1333 P S I C  
11 FE-WF--1, SCHX WF FEED FLOW 35.9522 CPM 
12 FE-WF’-61, SCHX WF BY’ASS FLOW 8.8888 GPM 
13 FE-WF’-1/61, TOTAL WF PUMP FLOW 35.5789 CPM 
14 PT-WF’-l88, SCHX CF IrlLET PRESS 633.2889 P S I C  
15 TE-WF’-l81, SCHX CF I.(LET TEMP 89.8467 DEC F 
16 TE-WF’-188, SCHX CF TZMP:PHl 125.51 11 DEG F 

1 ’  151.7111 DEC F 17 TE-WF’-189, SCHX CF TEMP: PH2 
DEC F 18 TE-WF-182, SCHX INTE? WF TEMP 175.2444 

19 TE-WF-111, SCHX CF TEMP:VAPl 283.8111 DEC F 
28 TE-WF‘-118, SCHX CF TZMP:VAP2 228.4889 DEG F 
21 TE-WF’-184, SCHX CUTLZT WF TEMP 237,3744 DEG F 
22 PT-WF-74, WF VAPCR F-OW PRESS 633. 8667 P S I C  
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 17.6279 ACFM 
24 TE-WF-3, WF VAPOF FL3W TEMP 236.2778 DEC F 
25 TE-WF-52, TURBINE IN-ET TEMP 78 6778 DEG F 
26 PT-WF-18, TURBINE IN-ET PRESS 41.0378 PSIG 

DEC F 27 TE-WF-53, TURBINE OUTLET TEMP 82.8778 
28 PT-WF-12, TURBINE OUTLET PRESS -. 6922 PSIG 
29 TE-WF-13, CONDENEER INLET WF TEMP 129.8333 DEG F 

PT-WF-52, CONDENSER INLET WF PRESS 113.7233 P S I C  
FE-CGI-1, PLANT IbLET CW FLOW 349.5888 GPM 

38 
31  . 
32 FE-CGI-22, CONDENEER 3UTLET CW FLOW 131.3888 CPM 

C0NDE:NSER CW TEMF : CC 7 21.5556 DEG F 
DEG F 

34 
35 TE-CCI-181, LOWER COND CW TEMP 69.4444 
36 CONDEINSER CW TEMF: C C 5  24.8888 DEG F 
37 C0NDE:NSER CW TEMF:CCS 74.6222 DEG F 
38 CONDENSER CEf TEMF: C C Q  26.2667 DEG F 

C0NDE:NSER CW TEMF : C C 3  26.6889 DEG F 
88.3888 , DEC F 

39 
40 TE-CGI-180, UPPER COND CW TEMP 
41 C0NDE:NSER CW TEMF : CC 2 27.6444 DEC F 
42 C0NDE:NSER CW TEMF : CC 1 28.3888 DEG F 

DEC F 43 , CONDENSER OJTLET CW TEMP 88.3444 
44 0 . 0000 SPARE 
45 SPARE: 0.0000 SPARE 

- 33 TE-CGI-4, CONDENSER IrlLET CW TEMP 65.5444 DEC F 
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F i  l e :  
T r i a l :  
Time: 
F1 u i  d: 

F66aue: C 12 

86/15/84/29 
0 

CHANNEL DESCRIPTION VALUE 
******t******~~***********~***~*************~~~~*~~~~*********** 

1 FE-GF'-1, GF FLOW R A T E  15.7354 
2 TE-GF-3, PLANT IbLET CF TEMP 31 4.4889 
3 TE-GF-182, SCHX INLET CF TEMP 312.7211 
4 TE-GF'-188, SCHX INTE? GF TEMP 186.5889 
5 TE-GF'-183, SCHX CUTLET TEMP 126.0944 
6 TE-GF'-6, PLANT OLTLET GF TEMP 126.3778 
7 LT-WF-15, CONDENSER -1Q LEVEL 10.9877 

9 TE-WF-58, CONDENSER 3UTLET TEMP 78.4556 
10 PT-WF-19, FEED PLMP D I S C  PRESS 676.8333 
11 FE-WF-1, SCHX WF FEED FLOW 35.8489 

13 FE-WF-lJ61, TOTAL WF PUMP FLOW 35.501 1 
14 PT-WF-188, SCHX CF I4LET PRESS 633.2778 
15 TE-WF-181, SCHX E.F IgLET TEMP 90.3844 
16 TE-WF'-188, SCHX CF TTMP:PHl 122.9556 
17 TE-WF'-189, SCHX CF TEMP:PH2 147.9111 
18 TE-WF-102, SCHX INTEi  WF TEMP 171 1556 
13 TE-WF-111, SCHX LF T IMP:VAP l  199.7889 
28 TE-WF-118, SCHX bF TZMP:VAP2 218.2889 
21 TE-WF-184, SCHX CUTLET WF TEMP 235.84 11 
22 PT-WF-74, WF VAPCR F-OW PRESS 633.91 11 
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 17.1697 
24 TE-WF-3, WF VRPOF FL3W TEMP 234.2888 
25 TE-WF-52, TURBINE IN-ET TEMP 85.9889 
26 PT-WF-10, TURBINE IN-ET PRESS 44.391 1 
27 TE-WF-53, TURBINE OUTLET TEMP 87.2778 
28 PT-WF'- 12, TURBINE OUTLET PRESS -. 4388 
29 TE-WF'-13, CONDENSER INLET WF TEMP 121.6667 
30 PT-WF'-52, CONDENSER INLET WF PRESS 114.3456 
31 FE-CCI-1, PLANT IbLET CW FLOW 349.0889 
32 FE-Cbl-22, CONDENSER 3UTLET CW FLOW 131.3389 
33 TE-Cbl-4, CONDENSER I4LET CW TEMP 66.1000 
34 C0NDE:NSER CW TEMF: C C 7  22.9222 
35 TE-CbI-181, LOWER COND CW TEMP 78.8778 
36 C0NDE:NSER CW TEMF : CC 5 24.4333 
37 CONDENSER CW TEMF:CC5 75.0088 
38 C0NDE:NSER CW TEMF : CC 1 25.7333 
39 C0NDE:NSER CW TEMF : CC 3 27.31 11 
40 TE-Cbl-188, UPPER COND CW TEMP 88.7556 
41 C0NDE:NSER CW TEMF: C C Z  28.2889 
42 C0NDE:NSER CW TEMF : C C 1  29.6667 
43 TE-CbI-5, CONDENSER OJTLET CW TEMP 88.3778 
44 SPRRE: 0.8088 
45 SPARE: 8.8808 

8 PT-WF-16, CONDENSER 3UTLET PRESS 113,3122 

12 FE-WF'-61, SCHX WF BY'ASS FLOW 8.8888 

UNITS 

GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
P S I G  
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

********* 
1 

A-90 



. 
8 

F7laue:ClZ 

06.'15/18/11 
6 

f 

. 

F i l e :  
T r i a l :  
Time: ' ' 

F l u i d :  

CHANNEL DESCRIPTION VALUE UNITS 
* * * * * * * * * * * * * C * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * ~ S * * * * * * * * * * ~ * * * ~ * * * * * * * *  

1 FE-CF-1, CF FLOW R A T E  14.6068 CPM 
2 TE-CF'-3, PLANT IbLET GF TEMP 315.6778 DEG F 
3 TE-CF-102, SCHX INLET GF TEMP 313.7367 DEG F 

DEC F 4 TE-GF-100, SCHX INTE? GF TEMP 180.0000 
DEG F 5 TE-CF'- 103, SCHX CUTLET TEMP 121.9378 

6 TE-GF'-6, PLANT OlTLET CF TEMP 122.1556 DEC F 
7 LT-WF-15, CONDENEER -1Q LEVEL 9.1278 INCH 
8 PT-WF'- 16, CONDENE ER IUTLET PRESS 114. 171 1 P S I G  
9 TE-WF'-58, CONDENEER IUTLET TEMP 79.2444 
10 PT-WF'-19, FEED PLMP D I S C  PRESS 678.5008 P S I G  
11 FE-WF-1, SCHX WF FEED FLOW 35.8333 GPM 
12 FE-WF-61, SCHX WF BY'ASS FLOW ' 0.0000 GPM 
13 FE-WF-1/61, TOTAL WF PUMP FLOW 35.4933 GPM 
14 PT-WF'-100, SCHX CF I.ILET PRESS 633.3556 P S I G  

DEG F 
16 TE-WF-108, SCHX LF TEMP:PHl 119.4756 DEG F 

DEC F 17 TE-WF-109, SCHX LF TEMP:PH2 142.1222 
18 TE-WF-102, SCHX INTE2 WF TEMP 164.7667 DEG F 
19 TE-WF-111, SCHX LF TEMP: V A P l  194.1333 DEC F 
20 TE-WF-110, SCHX LF TIMP:VAP2 214.3222 DEC F 

DEC F 
22 PT-WF-74, WF VAPCR F-OW PRESS 634.8889 P S I G  
23 FE-WF-7, SCHX OUTLET VAPOR 16.4653 ACFM 

231.6556 DEG F 
91 8889 DEG F 

24 TE-WF-3, WF VAPOl i  FLIW TEMP 

59.7589 PSIG 
25 TE-WF'-52, TURBINE IN-ET TEMP 
26 PT-WF'-10, TURBINE IN-ET PRESS 
27 TE-WF'-53, TURBINE OUTLET TEMP 90.8889 DEG F 
28 PT-WF-12, TURBINE OUfLET PRESS -. 2400 PSIG 
29 TE-WF'-13, CONDENEER INLET WF TEMP 109.2889 DEC F 
30 PT-WF-52, CONDENgER INLET WF PRESS 115.4822 PSIG 
31 FE-CGI-1, PLANT ICLET CW FL 348.6667 GPM 
32 FE-CGI-22, CONDENEER IUTLET 131.3980 CPM 
33 TE-CGI-4, CONDENSER 1 dLET C '67,1000 DEG F 
34 CONDElNSER CW TEMF : C C 7  22.8222 DEG F 

DEG F 35 TE-CGI-101, LOWER COND CW T 71.0889 
DEC F 
DEG F 76 .' 1667 
DEC F 

37 C0NDE:NSER CW TEMF : CC 5 

39 CONDE:NSER CW TEMF : C C 3  28.4556 DEC F 
40 TE-CGI-100, UPPER COND CW TEMP 81.4111 PEG F 

27.6222 DEC F 
28.31 11 DEG F 

4 1  CONDElNSER CW TEMF : CC 2 
42 CONDElNSER CW TEMF : C C 1  
43 TE-CGI-5, CONDENSER 0 JTLET CW TEMP I 88.5778 DEG F 
44 SPARE: 0.0000 SPARE 
45 SPARE: 0.0000 SPARE 

DEG F 

15 TE-WF'-101, SCHX LF I4LET TEMP 91 001 1 

. 2 1  TE-WF-104, SCHX CUTLZT WF TEMP 232.0922 

36 C0NDE:NSER CW TEMF : CC 5 24 5556 

38 C0NDE:NSER CW TEMF: C C 4  22,8778 

. .  
i '  

A-91 



8 

F i  le:  
T r i  a1 : 
T i  me: 
F l u i d :  

c 

CHANNEL DESCRIPTION VALUE UNITS 
* * * * * * * * * * * 9 * ~ ~ * * * * * * * * * * * * * * * * * * * * * * * * ~ * * ~ * ~ ~ ~ s * * ~ ~ * ~ * * ~ * ~ * * * * * * * * * * * ~ * *  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3s 
36 
3 f  
38 
39 
48 
41 
42 
43 
44 
45 

FE-GF-I, GF FLOW R A T E  
TE-GF-3, PLANT I b l E T  GF TEMP 
TE-GF-182, SCHX INLET G f  TEMP 
TE-GF-188, SCHX INTE? GF TEMP 
TE-CF-183, SCHX CUTLET TEMP 
TE-CF'-6, PLANT OLTLEl GF TEMP 
LT-WF-15, CONDENSER ,Itr LEVEL 
PT-WF-16, CONDENEER IUTLET PRESS 
TE-WF-58, CONDENEER IUTLET TEMP 
PT-WF'-19, FEED PLMP D I S C  PRESS 
FE-Wf'-1, SCHX WF FEED FLOW 
FE-WF-61, SCHX WF BYaASS FLOW 
FE-WF'-1/61, TOTAL WF PUMP FLOW 
PT-WF-188, SCHX CF I.ILET PRESS 

TE-WF-108, SCHX CF TEMPtPHl  
TE-WF-109, SCHX CF TIMP:PH2 
TE-WF-102, SCHX INTE? WF TEMP 
TE-WF-111, SCHX LF TEMP:VFIPl 
TE-WF-118, SCHX I.F TEMP:VAP2 
TE-WF-184, SCHX CUTLET WF TEMP 
PT-WF-74, WF VAPCR F-OW PRESS 
FE-WF-7, SCHX OUlLET VAPOR FLOW 
TE-WF-3, WF VAPOR FLIW TEMP 
TE-WF-52, TURBINE IN-ET  TEMP 
PT-WF-18, TURBINE IN-ET PRESS 
TE-WF-53, TURBINE OUTLET TEMP 
PT-WF-12, TURBINE OUlLET PRESS 
TE-WF-13, CONDENEER INLET WF TEMP 
PT-WF-52, CONDENSER INLET WF PRESS 
FE-CGI-1, PLANT IbLET CW FLOW 
FE-CCI-22, CONDENEER IUTLET CW FLOW 
TE-Cbl-4, CONDENSER I4LET CW TEMP 
C0NDE:NSER CW TEMF : C C 7  
TE-CGI-181, LOWER COND CW TEMP 
CONDElNSER CW TEMF : C C S  
C0NDE:NSER CW TEMF : CC 5 
C0NDE:NSER CW TEMF C C 1  
CONDEINSER CW TEMF : C C 3  
TE-CGI-188, UPPER COND CW TEMP 
CONDElNSER CW TEMF: C C Z  
CONDENSER CW TEMF : CC 1 
TE-CCI-5, CONDENSER OJTLET C t j  TEMP 
SPARE: 
SPARE: 

TE-WF-181, SCHX CF 1.ILET TEMP 

15.8476 
310.9222 

210.8889 
158.6689 
150.8222 
14.5128 
138.8689 
92.6888 
724.1444 
38.5427 
8 .8088  
30.2733 
645 6778 
108.1278 
146.7889 
176.5667 
197.9778 
220.8556 
238.4889 
249.4889 
648.8556 
15.5747 
249.3778 
153.6667 
628.8889 
188.5667 
,1788 
168.4778 
141.8800 
331.61 11 
138.3533 
83.1088 
27.7556 
86.2222 
37.9333 
89.9008 
38.4778 
31.2889 
95.3667 
32.1111 
33.9222 
182.81 11 

8 .0888  

387 a 9489 

8 .  0000 

GPM 
DEG F 
DEG F 
DEG F 
DEC F 
DEG F 
INCH 
PSIG 
DEC F 
P S I G  
GPM 
GPM 
GPM 
P S I C  
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
P S I G  
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG f 
DEG F 
DEG F 
SPARE 
SPARE 

A-92 



F i l e :  
T r i a l :  
T i  me: 
F l u i d :  

Hl03au:C12 

85/08/88/11: 36 
0 

CHANNEL DESCRIPTION VALUE U N I T S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 
44 
45 

FE-GF-1, GF FLOW R A T E  18.1414 
TE-GF-3, PLANT IbLET GF TEMP 313.0444 
TE-GF-102, SCHX INLET GF TEMP 310.5533 
TE-GF-100, SCHX I N T E ?  GF TEMP 230.5889 
TE-GF'- 103, SCHX CUTLET TEMP 163.5800 
TE-Gf'-6, PLANT OLTLET GF TEMP 163.8333 
LT-WF-15, CONDENEER , IQ LEVEL 21.8784 
PT-WF'- 16 , CONDENf ER IUTLET PRESS 115.841 1 
TE-WF'-58, CONDENSER IUTLET TEMP 87.3556 
PT-WF-19, FEED PLMP D I S C  PRESS 726.7556 
FE-WF-1, SCHX WF FEED FLOW 29.5580 

FE-WF-1/61, TOTAL WF PUMP FLOW 29.3289 
PT-WF'-100, SCHX LF IqLET PRESS 645.3667 
TE-WF'-101, SCHX LF II(LET TEMP 103.2400 
TE-WF'-188, SCHX LF TEMP:PHl 158.2778 
TE-WF-109, SCHX I\F TEMPzPH2 194.5556 
TE-WF-102, SCHX INTE? WF'TEMP 217.7000 
TE-WF-111, SCHX LF f l M P : V A P l  238.1556 
TE-WF-110, SCHX LF TSMP:VAP2 247.2880 
TE-WF-104, SCHX CUTLET WF TEMP 265.5356 
PT-WF'-74, WF VAPCR F-OW PRESS 640.5556 
FE-WF'-7, SCHX OUlLET VAPOR F 15.3562 
TE-WF-3, WF VAPOF FLIW TEMP 265.3667 
TE-WF-52, TURBINE I N - E T  7EMP 155.7778 
PT-WF'-10, TURBINE I N - E T  PRESS 614.6111 

FE-WF-61, SCHX WF BY'RSS FLOW 0.8080 

TE-WF'-53, TURBINE OUTLET TEMP , 102,9444 
PT-WF'-l2, TURBINE OUTLET PRESS 1344 
TE-WF-13, CONDENEER INLET WF 172.4778 

52, CONDENEER INLET WF 118.0800 
1, PLRNT IbLET C)J FLOW 327.1111 

FE-Cbl-22, CONDENSER IUTLET C 130.2588 
TE-CLI-4, CONDENSER II(LET CW TEMP 80.4889 
C0NDE:NSER CW TEMF: CC? 26.1000 
TE-CGI-101, LOWER COND CW' TEMP 82.5000 
CONDE:NSER CW TEMF : CC 5 27,6556 
CONDE:NSER CW TEMF : CC 5 85.6889 
CONDEINSER CW TEMF : CC 1 28.9000 
C0NDE:NSER CW TEMF : CC 3 28.7778 
TE-CW-100, UPPER COND CW TEMP 91.3778 

33.5111 
CONDE:NSER CW TEMF : CC ii 
C0NDE:NSER CW TEMF : CC 1 

0.0008 
SPARE: 0.0808 

30 7222 

, CONDENSER OJTLET CW TEMP 181.81 11 

CPM 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
INCH 
P S I G  
DEG F 
P S I G  
GPM 
GPM 
GPM 
PSIG 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
PSIG 
ACFM 
DEG F 
DEG F 
PSIG 
DEG F 
PSIG 
DEG F 
PSIG 
GPM 
GPM 
DEG F 
DEC F 
DEG F 
DEC F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
DEG F 
SPARE 
SPARE 

A-93 



F i l e :  
T r i a l :  
Time: 
F l u i d :  

J183au:C12 

85/08/16/18:47 
0 

CHRNNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-CF'-1, CF FLOW R A T E  22.4244 CPM 
314.4667 DEG F 2 TE-CF'-3, PLRNT IbLET GF TEMP 

3 TE-CF'-l02, SCHX INLET CF TEMP 31 1.4633 DEC F 
4 TE-CF'-lBB, SCHX I N T E ?  GF TEMP 255.3000 DEG F 

187.3844 DEG F 5 TE-CF-183, SCHX CUTLET TEMP 
DEC F 6 TE-CF-6, PLRNT OLTLET CF TEMP 187.61 11 

7 LT-WF'-15, CONDENEER -1Q LEVEL 16.4484 INCH 
8 PT-WF'-16, CONDENEER 3UTLET PRESS 182.4222 P S I C  
9 TE-WF-58, CONDENEER 2UTLET TEMP 88.5770 DEG F 
18 PT-WF'-19, FEED PLMP D I S C  PRESS ' 729.3667 P S I C  
11 FE-WF-1, SCHX WF FEED FLOW 29.4760 GPM 
12 FE-WF-61, SCHX WF BY'RSS FLOW B.8880 GPM 
13 FE-WF-1/61, TOTAL WF PUMP FLOW 29.1878 GPM 

15 TE-WF-181, SCHX LF I.SLET TEMP 184.5944 DEG F 
16 TE-WF'-188, SCHX LF TEMP:PHl 178.6556 DEG F 
17 TE-WF'-189, SCHX EF TEMPEPH2 228.21 11 DEG F 
18 TE-WFm-182, SCHX INTEi  WF TEMP 243.21 11 DEG F 

DEG F 19 TE-WF-111, SCHX b.F TEMP: V A P l  260.8556 
DEC F 20 TE-WF- 1 10, SCHX E F TEMP: VAP2 268.7778 

21 TE-WF'-184, SCHX CUTLET WF TEMP 288.8033 DEG F 
22 PT-WF-74, WF VRPCR FAW PRESS 639.4889 PSIG 9 

23 FE-WF-7, SCHX OUlLET VRPOR FLOW 14.9622 ACFM 
24 TE-WF-3, WF VAPOF FL3W TEMP 280.6889 DEC F 
25 TE-WF-52, TURBINE IN-ET TEMP 157.5778 DEG F 
26 PT-WF-10, TURBINE IN-ET  PRESS 636.6333 PSIG 
27 TE-WF-53, TURBINE OUTLET TEMP 182.4667 DEG F 
28 PT-WF-12, TURBINE OUTLET PRESS .8422 P S I C  

DEC F 29 TE-WF-13, CONDENEER INLET WF TEMP 177.6778 
30 PT-WF-52, CONDENSER INLET WF PRESS 105.6889 P S I G  
31 FE-CGI-1, PLANT IbLET CW FLOW 346.1444 CPM 
32 FE-CGI-22, CONDENSER YJTLET CW FLOW 129.8978 CPM 

DEC F 33 TE-01-4, CONDENSER IqLET CW TEMP 84.0111 
DEG F 34 C0NDE:NSER CW TEMF: C C f  27.6808 

35 TE-CM-181, LOWER CON0 CW TEMP 85.3556 DEG F 
36 CONDEINSER CW TEMF 2 C C 5  28.4667 DEG F 
37 C0NDE:NSER CW TEMF : CC 5 ,  87.5889 DEG F 
38 CONDElNSER CW TEMF: C C ?  29.5889 DEC f 
39 C0NDE:NSER CW TEMF: C C 3  30.3222 DEG F 
40 TE-CGI-180, UPPER CON0 CW TEMP 93.9778 DEG F 

DEC F 41 C0NDE:NSER CW TEMF : CC Z 31.6667 
42 C0NDE:NSER CW TEMF : CC 1 34.8667 DEC F 
43 TE-CGI-5, CONDENSER OJTLET CW TEMP lB6.1889 DEG F 
44 SPARE: 0.0000 SPRRE 
45 SPARE: 8.0080 SPARE 

14 PT-WF-188, SCHX b.F I.SLET PRESS 645.5667 P S I G  

A-94 
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I 

t 

. 

. 

File: ' 

T r i a l :  
Time: 
F l u i d :  

L183au:C12 

85/08/21/12: 21 
0 

CHANNEL DESCRIPTION VALUE UNITS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 FE-GF'-1, GF FLOW R A T E  28.2900 GPM 
2 TE-GF'-3, PLANT IbLET GF TEMP 315.7222 
3 TE-CF'-l02, SCHX INLET GF TEMP 313.3933 
4 TE-GF-100, SCHX I N T E ?  GF TEMP 
5 TE-GF- 103 , SCHX C UTL ET TEMP 
6 TE-C;F-6, PLANT OCTLEr GF TEMP 
7 LT-WF'-15, CONDENEER , IQ LEVEL 31.6587 INCH 
8 PT-WF-16, CONDENEER 3UTLET PRESS 86.3178 P S I G  
9 TE-WF'-58, CONDENEER 3UTLET TEMP 85.6667 
10 PT-WF-19, FEED PLMP D I S C  PRESS 731.8778 P S I G  
11 FE-WF'-1, SCHX WF FEED FLOW 29.7747 GPM 
12 FE-WF'-61, SCHX WF EY'ASS FLOW 0.0000 GPM 
13 FE-WF-1/61, TOTAL WF PUMP FLOW 29.5689 GPM 
14 PT-WF-100, SCHX LF I4LET PRESS 645.4889 P S I G  
15 TE-WF'-101, SCHX LF IqLET TEMP 102.161 1 DEG F 
16 TE-WF'-108, SCHX bF TIMP:PHl 197.8667 DEG F 

243.3444 DEG F 
265.2778 DEG F 

17 TE-WF'-109, SCHX LF TEMP:PH2 
18 TE-WF-102, SCHX I N T E ?  WF TEMP 
19 TE-WF-111, SCHX LF TEMP:VAPl 279.6222 DEG F 
20 TE-WF-110, SCHX LF TSMP:VAP2 286.8667 DEG F 
21 TE-WF-184, SCHX CUTLST WF TEMP 294.4089 DEG F 
22 PT-WF-74, WF VAPC R F ,OW PRESS 640,5333 P S I G  
23 FE-WF-7, SCHX OUTLET. VAPOR FLOW 26.7186 ACFM 
24 TE-WF'-3, WF VAPOI; FL3W TEMP 294.5333 DEG F 
25 TE-WF-52, TURBINE I N - E T  TEMP 168.1889 DEG F 
26 PT-WF'-10, TURBINE I N - E T  PRESS 633.2667 PSIG 
27 TE-WF'-53, TURBINE OUTLET TEMP 108.0889 DEG F 
2& PT-WF'-12, TURBINE OUrLET PRESS ,0944 PSIG 
29 TE-WF-13, CONDENEER 'INLET WF 183.2778 DEG F 
30 PT-WF'-52, CONDEN5ER INLET WF 89.031 1 PSIG 
31 FE-CCI-1, PLANT IbLET CW FLOW . 335.2778 GPM 
32 FE-CCI-22, CONDENSER JUTLET CW FLOW 130.1433 GPM 
33 TE-Cbl-4, CONDENSER IdLET CW TEMP ' 82.5778 DEG F 
34 CONDEINSER CW TEMF : C C 7  27.0111 DEG F 

DEG F 83.6889 
DEG F 

35 TE-CCI-101, LOWER COND CW TEMP 
36 C0NDE:NSER CW TEMF CC 5 27,7333 
37 C0NDE:NSER CW TEMF CC 5 85 3222 DEG F 
38 C0NDE:NSER CW TEMF : CC 4 28.2222 DEG F 
39 CONDElNSER CW TEMF: C C 3  29.2111 DEG F 
40 TE-Ctl-100, UPPER COND -CW TEMP, 91.4556 DEG F 
41 C0NDE:NSER CW TEMF: C C Z  30.71 11 DEG F 
42 C0NDE:NSER CW TEMF: CC1 34.3444 DEG F 
43 TE-Ctl-5, CONDENSER OJTLET CW 105.9444 DEG F 

4 SPARE: 0.8800 SPARE 
5 SPARE: 0.0000 SPARE 

DEG F 
DEG F 

275.8000 DEG F 
21 1.0956 DEG F 
21 1.5000 DEG F 

DEG F 

A-95 



t 
I 

F i l e :  
T r i a l :  
T i m e :  
F l u i d :  

Ll05au:ClZ 

85-p88/21/14:29 
0 

CHANNEL DESCRIPTION 
*************+*******+*******E*****+*+****** 

1 FE-GF’-1, CF FLOW RkTI 
2 TE-GF-3, PLANT IbLET GF TEMP 
3 TE-GF’-102, SCHX INLET GF TEMP 
4 TE-GF-100, SCHX INTE? GF TEMP 
5 TE-GF’-105, SCHX CUTLET TEMP 
6 TE-CF’-6, PLANT OLTLET GF TEMP 
7 LT-WF-15, CONDENEER - 1 Q  LEVEL 
8 PT-WF-16, CONDENEER 3UTLET PRESS 
9 TE-WF’-58, CONDENEER 3UTLET TEMP 
10 PT-WF-19, FEED PLMP D I S C  PRESS 
11 FE-WF-1, SCHX WF FEED FLOW 
12 FE-WF‘-41, SCHX WF BY’RSS FLOW 
13 FE-WF‘-1/61, TOTAL WF PUMP FLOW 
14 PT-WF’-180, SCHX E F  !*LET PRESS 
15 TE-WF-101, SCHX bF I.ILET TEMP 
16 TE-WF’-188, SCHX LF TEMP:PHl 
17 TE-WF-109, SCHX LF TEHP:PHZ 
18 TE-WF‘-182, SCHX I N T E ?  WF TEMP 
19 TE-WF-111, SCHX CF TZMP:VflPl 
20 TE-WF’-llB, SCHX bF TIMP:VAP2 
21 TE-WF-104, SCHX CUTLET WF TEMP 
22 PT-WF‘-74, WF VAPCR F-OW PRESS 
23 FE-WF‘-7, SCHX OUTLET VAPOR FLOW 
24 TE-WF-3, WF VAPOF FL3W TEMP 
25 TE-WF-52, TURBINE IN-ET TEMP 
26 PT-WF-10, TURBINE IN-ET  PRESS 
27 TE-WF-53, TURBINE OUTLET TEMP 
28 PT-WF’-12, TURBINE OUlLET PRESS 
29 TE-WF’-13, CONDENSER INLET WF TEMP 
38 PT-WF-52, CONDENEER INLET WF PRESS 
31 FE-CCI-1, PLANT IbLET CW FLOW 
32 FE-Cbl-22, CONDEN: ER 3UTLET CW FLOW 
33 TE-Cbl-4, CONDENSER IVLET CW TEMP 
34 C0NDE:NSER CW TEMF : CC 7 
35 TE-Cbl-101, LOWER COND CW TEMP 
36 C0NDE:NSER CW TEMF CC 5 
37 C0NDE:NSER CW TEMF : CC’S 
38 CONDE:NSER CW TEMF : C C 1  
39 CONDE:NSER CW TEMF : C C 3  
40 TE-CM-100, UPPER COND CW TEMP 
41 CONDE:NSER CW TEMF : CC 2 
42 C0NDE:NSER CW TEMF : CC 1 
43 TE-CCI-5, CONDENSER 0 JTLET CW TEMP 
44 SPARE: 
45 SPFIRE: 

UNITS VALUE ++**~+****+***************** 
19.4529 GPM 
315.4222 DEC F 
312.9922 DEG F 
257.7556 DEG F 
180.0244 DEG F 
188.25S6 DEG F 
26.2542 INCH 
87.681 1 P S I G  
86.6’778 DEG F 
731.5889 P S I G  
30.2333 GPH 
0.0000 CPM 
29.9656 GPM 
645.6880 P S I G  
103.2622 DEG F 
172.6556 DEG F 
216.8333 DEC F 
243.8222 DEG F 
266. 4556 DEG F 
277.0t 11 DEG F 
284.7767 DEC F 
642.0889 P S I G  
12.7262 ACFM 
285.31 11 DEG F 
168.4667 DEG F 
633.7880 P S I C  
11 1.9222 DEC F 
.0489 PSIG 
145.6222 DEG F 
98.2889 P S I G  
335.5889 CPM 
129.9778 GPM 
83.71 11 DEG F 
27.91 11 DEG F 
84.7889 DEG F 
28.1889 DEG F 
91.0333 DEG F 
28,9889 DEG F 
31.911 1 DEG F 
91.8556 D E C  F 
34 0778 DEG F 
36.9667 DEG F 
104.8000 . DEC F 
0.8008 SPARE 
8.8080 SPARE 
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El. SUPEPCPITICAL CYCLE TEST PAPAWETEPS FOX 
HEATEP TEYPEPATUPE-DISTPIUUTIO~ PLOTS 

TEST N O .  

AlSUav 

A Z B - 1  

A 2 8 - 2  

A28-3 

A28Arv 

A28Bav 

A26Car 

A33ave 

A41Dav 

PA4lAzv 

BA418av 

BA4lCav 

B18AAV 

E28EAV 

B28CAV 

C113AV 

DlSave 

b2811a 

DlIrEa 

D281C1 

DZBrXa 

D33avr 

D4lave 

I128183 

6117183 

8111183 

8117183 

41161as 

4116185 

4116185 

8118183 

9112183 

4118185 

4118185 

1116185 

4124185 

4124185 

4124185 

61 2 5  115 

1124184 

3113184 

3113184 

3113184 

3113184 

3114184 

3121184 

1 . O  irobutane 

1.0 irobutane 

1 . O  isobutane 

1 . o  

1 .a 

1 . o  

1 . O  irobutane 

sobutane 

so bu lane 

robulane 

1 0 isobutane 

1.0 isobutane 

1.0 irobutane 

1 0 isobutane 

.95 isobutanc, 
. O S  hexane 

.95 isobutane, 
05  hexane 

95 isobutane, 
. O S  hexane 

90 isobutane, 
.IO hexane 

1.0 propane 

1 0 propane 

1.0 propane 

t 0 propane 

1 0 propane 

1.0 propane 

1.0 propane 

529.1 

529.2 

529 2 

529.2 

529.2 

529.2 

529 1 

529.2 

529.2 

529. 2 

529.2 

529. 2 

533 9 

533 9 

533.9 

538.3 

615.9 

615.9 

615.9 

615 9 

6 1 5 . 9  

615.9 

615.9 

499 5 

549 4 

549.1 

549.8 

548.1 

548.8 

548.9 

549 4 

599.6 

598 4 

5 9 8 . 6  

600.2 

549.1 

549.2 

549.0 

5 1 8 . 8  

599.6 

649 7 

649.4 

649.8 

649.9 

649.8 

698.5 

8-3 

274 9 2111.5 

274 9 212 8 

214.9 293.3 

a74 9 291.9 

274 9 290.6 

274.9 291.0 

214.9 241.5 

214.9 302.1 

m . 9  301.1 

274.9 300.8 

214.9 301 5 

214.9 300.1 

283.5 t98 7 

283 5 299.0 

283.5 197.5 

292.1 295.5 

205 95 211.1 

205 .!5 

205.95 

205.95 

205.95 

230.4 

230.9 

219.4 

230.0 

205.95 238.7 

205.95 239.5 

6621 3 

3283 6 

5923.1 

8128.2 

4126.8 

6110.0 

8108 5 

8124.6 

9105 0 

4586 1 

6931 9 

9192.6 

4183.5 

6145 0 

6103 .3  

8890.1 

1928.8 

4299.9 

6090.3 

7619.4 

1561, 5 

1409.8 

8564 3 

320.2‘ 

318.3’ 

319.1 

319 I 

310.3 

310.2 

307 8 

319.7 

318.2 

313.1 

312.9 

312.1 

311.3 

311.3 

312.0 

308.9 

303.3 

308.7 

309.1 

310.4 

311.1 

306.6 

310.4 
I 



81. SUPEPCPITICAL CYCLE TEST PAPAYETEES FOP 
HEATEP TEHPEBATUPE-UISTPIBUTIOH PLOTS ( c o n t  inued) 

E15rve 

E28avc 

E2811ar 

E288ar 

E33ave 

Ellave 

F15ave  

F28Aar 

F28Bav 

FZ8ave 

F33ave 

F4lave 

5115181 

51  It 184 

5/11/84 

5111181 

5116184 

51301 84 

617184 

6/5/81 

615184 

6/518k 

6/61 84 

6/14/84 

.!5 propane, 
.OS itopentine 

.95 propane, 
.OS isopentant 
.95 propane, 

. 0 5  isoptntane 
95 propane, 
.OS isopentrnt 

.95 propane, 
. 0 5  isopentanc 
.95 propane, 

.05 isoptnlanc 
90 propane, 
.10 isopentane 
.90 propane, 
.10 isopenlane 

.90 propanec 
.10 isopentrnt 
.90 propanec 
.10 isopentane 

.9D propane, 
.10 isopentane 

.90 propane, 
.10 isopenlane 

622.5 

622.5 

622.5 

622.5 

622.5 

622.5 

628.9 

628.9 

628.9 

628.9 

628.9 

628.9 

599.0 

647.5 

617.6 

647.5 

647.5 

698.2 

599.2 

645.7 

646.0 

646.0 

646.4 

697.5 

213 4 

213.4 

213 4 

213 4 

213.4 

213.4 

220 9 

220.9 

120.9 

220.9 

220.9 

220 9 

231 . O  

2k1.5 

2 k ! . 2  

2 1 2 . 5  

249.4 

249.7 

241.5 

250.1 

2k9.4 

249.2 

260.9 

260.1 

7628.9 308 9 

8149.9 314. I 

4055 5 313 I )  

6106.9 313 6 

8125.1 313 5 

8517.7 310.3 

7566.7 308 7 

4024.6 311 9 

1038.6 311 1 

8013 0 311 2 

8421.9 304 7 

8415.1 312 2 
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APPENDIX C 

CALCULATED AND EXPERIMENTAL 
TEMPERATURE DISTRIBUTIONS FOR THE CONDENSER 

c-1 



Appendix C contains a table o f  the significant test  parameters 
and plotted temperature distributions for the vertical condenser 
data analyzed to date. 
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C l .  SUPERCRITICAL CYCLE TEST PARAHETERS FOR 
CONDENSER TEMPERATURE-DISTRIBUTION PLOTS 

I 

-WORKING FLUID-------- ----- COOLING WATER----- SUPERHEAT d ----- 
NOHINAL FLOU RATE CONDENSER PRESS FLOW RATE TEHP (IN) CONDENSER INLET 

TEST NO. DATE CUEHISTRY ILB/HRJ IPSIAJ lLB/HR J IF)  IF)  ................................................................................................................... 
A284 4/16/85 1.0 isobutane 4167 52.2 65588 70.8 115.2 

A28C 4/16/85 1 . O  isobutane 8237 59.9 66675 71.2 114.9 

A37X 8/24/83 1.0 isobutane 8100 74.3 45724 79.9 96.8 

A71X 9/4/84 1.0 isobutane 9498 69.5 67238 78.6 19.3 

A76X 9/4/81 1 .O isobutane 9478 71.0 65675 79.8 7.8 

828CAV 4/16/85 

B71AU 5/22/85 

C l O l A V  6/19/85 

C l l O A U  6/25/85 

C113AV 6/25/85 

028C 2/16/84 

.95 isobutane, 
.05 hexane 

.95 isobutane, 
.05 hexane 

.90 isobutane, 
.la hexane 

.90 isobutane, 
. l Q  hexane 

.90 irobutane, 
.10 hexane 

1.0 propane 

8153 

8629 

6262 

SO60 

8933 

7773 

55.3 66321 

58.2 66431 

56.4 65932 

49.4 50792 

59.1 ; 51001 

151.8 ’ 71361 

E28X 5/11/84 .95 propane, 8140 145.4 64464 

E66X 5/22/01 .95 prppane, 8917 153.7 65196 

F28A 6/5/84 .90 prspane, 4026 124.9 66128 

F28X 6/5/84 .90 propane, 8012 138.8 66124 

F37X 6/22/84 .90 propane, 8447 128.3 49862 

.05 isapentane 

.OS isopentrne 

.10 iropentane 

.10 isopentrne 

.10 isopentrne 
65490 .. 

65607 

._ 
. I  

71.3 102.6 

74.5 23.8 

80.6 40.4 

72.2 97.3 

74.9 40.7 

65.0 57.4 

71.5 58.3 

74.4 16.9 

72.7 57.8 

73.5 56.4 

62.4 59.4 

66.0 18.6 

67.0 5.5 
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HURU HEAT TRANSFER RESEARCH. INC. 

1000 South Frernont Avenue Telephone (818) 300-4950 Facsimile 818-300-2766 
Alhambra. California 91802-3900 Telex 67-4888 (CFBRAUN) T W X  910-589-3377 

January 20,1986 

Mr. 0. J. Demuth 
EG&G Idaho, Inc. 
P. 0. Box 1625 
Idaho Falls, Idaho 83415 

Subject: Report EGG-EP-7076 
J WP-017-jsl-86 

Dear Mr. Demuth: 

This is in answer to your letter of December 9, 1985. As we have discussed on the phone with Dr. 
Carl Bliem, we at HTRl believe that this is a very worthwhile project and are very pleased t o  
obtain the heat transfer data. We have read the Report EGG-EP-7076 with interest and believe 
that you have used considerable ingenuity in applying our programs to  your cases. I t  is gratifying 
t o  see that the results agree with your data and are useful to ~ o u .  Field data checks such as these 
are of great value in establishing the general validity of our computer codes for industrial design 
use. We plan eventually t o  modify the programs to  make such calculations as you have done 
easier for the user, and these data will be valuable for confirmation. 

We basically agree with the approaches taken. A finding especially interesting for us was that for 
narrow condensing range mixtures at low delta-T, the improvement in MTD overcomes the 
mixture penalty on the heat transfer coefficient and produces better overall performance than for 
pure components. Although this does not seem unreasonable, we had not seen evidence of i t  
before. This phenomenon may not bc general, however, and should be reevaluated for every case, 
since the effect, would be a function of both the delta-T and the condensing range of the mixture. 

Regarding a description of the HTRl codes; this information is available in complete detail, as you 
know, to  all HTRl members, which include virtually all major U.S. engineering contractors. The 
exact algorithms used cost the member companies a considerable amount of money to  develop and 
cannot be published in the open literature. However. the HTRl Technical Committee has from 
time to time approved release of general descriptions of HTKI methods used. The following 
references are recommended: 

ST Program: 

. 

v 

l'it.l(~ll. .I. W. and Taborc4c. J.. "Solirt.ioii of t h r  Slit~ll Side Flow Pressure Drop and Heat  
l'ratisfer I)y Slrcarii Aiialysis Mc~~Iiocl," (:El' Syinp. Srries, 65, No. 92 (1969) 



V 

1. 

CST Program: 

Breber, G., Palen, J. W., and Taborek. J.,  "Prediction of Horizontal Tubeside Condensation 
of Pure Components Using Flow Hegimr Criteria," ASME J. Heat Transfer, 102, No. 3, 
(1980) (note: the general concepts apply also to  vertical tubes) 

Sardesai, R. G., Palen, J. W., and 'I'aborek. J.. "Modified Resistance Proration Method for 
Condensation of Vapor Mix s,' AlChE Symp. Series, Heat Transfer Seattle, 79, No. 225 
( I  983) 

General Features of HTRl Programs: 

Chenoweth, J. M.. and Kistler, H. S.. "The Computer Program as  a Tool for Heat 
Exchanger Rating and Design,* ASME Paper No. 76-WAIHT-4 (1976) 

Chenoweth, J. M., Kistler, H. S., and Taborek, J., "Comput.er-Aided Rating and Design of 
Shell-and-Tube Heat Exchangers," Computer Aided Process Plant Design, M. E. Leesley, 
ed., pp.806-832, Gulf Publishing Co., Houston (1982) 

1 hope this will sufficiently fulfill the requirements stated in your letter. Please let us know if we 
can be of further help. 
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