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ABSTRACT

The Heat Cycle Research Program, which 1is being conducted for the
Department of Energy, has as its objective the development of the
technology for effecting improved utilization of moderate temperature
geothermal resources. Testing at the Heat Cycle Research Facility located
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.

Results = of  the 'expériméﬁts for the supercritical 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 of the' data was  in excellent agreement with experimental

results. A special series of tests, conducted with propane and up to
approximately  40% isopentane concentration, indicated that a close
approach to '"integral" condensation ‘was occurring in the vertically-
oriented condenser. 'Pre1imihary results of tests in which the turbine
expansioh‘ "passed " through - the two-phase - region" did not indicate
efficiency degradation assignable to these metastable expansion
processes. * A comparison of ‘turbine efficiency for pure and mixed-
hydrocarbon - working fluids was made, but was based on ingbmp1ete data and

‘was inconclusive; additional data will be obtained during the next testing

period. The single test condition obtained for a mixture vaporized at
supercritical pressuresr“(to assure that no moistﬂre'Was present at the
heater outlet) resulted in the same turbine efficiency as for the pure
fluid.
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I.

SUMMARY

. Background

'The overall objective of the Heat Cycle Research Program, which
'is being ‘conducted for the Department of Energy (DOE), is to

develop technology  which ' will result in more effective
utiiiZation of moderate temperatune' geothermal resources; a
major‘ empnasis of the program has been directed toward binary
Cycle tethnology. Several concepts ‘have been investigated
analytically in ‘earlier iprogram‘ efforts which have shown the
botential for‘effecting signfficanf performanee gains for binary
plants. Use of non-adjacent hydrocarbon mixtures for working
flUids, which are vapor1zed at supercr1t1ca1 pressures, and a
counterflow in-tube condenser to provide a close approach to

‘“integral condensation, are two ‘such concepts. (Integral
‘condensation refers to the maintaining of thermal equilibrium

between phases during condensation, and minimizes condensing
pressure for a given bubble-point temperature.) Additional

performance gains ‘were predicted through use of turbine exhaust

recuperation, 1and;7through modification of ‘turbine inlet state
points to achieVe supersaturated-vapor turbine-expansion

processes. " These advances in total, were projected to increase
-~ present “levels  of - net p]ant ‘geofluid effectiveness (Wh/1bm
"”QeofTuid) by as much as 28% us1ng 360°F hydrothermal
'neSOUrcee, ‘and  to- doub]e the use “of moderate-temperature
frgebtherma1' energy.  Experiments for confirming the assumptions

made " in the perfOrmancé projections, and for developing the

"'technology needed "'to achieve counterflow integral condensation,
are requ1red to complete the technology deve]opment for
"utiljzatien of these advanced- blneny-plantgconcepts



Experiments Conducted.

To accomplish the objective of developing technology for

~advanced binary geothermal plants, a number of supercritical

cyCTe experiments were conducted using working fluids consisting
of both pure and mixed hydrocarbons of the propane-isopentane

and isobutane-hexane families (nominally 0, 5, 10%Z isopentane or

hexane, by mass). Vaporization of the working fluids at

supercritical pressures was investigated, as was condensing of
the pure and mixed-hydrocarbon vapors in a counterflow in-tube
condenser. The initial orientation of the condenser was
vertical; the results presented in this report pertain to that

condenser attitude. A series of tests was run with special

propane-isopentane mixtures with isopentane weight factions of
up to 407 to investigate the departure from integral condensing
exhibited by the condenser. Effects of mixtures on turbine
efficiency was investigated, and the effect of allowing the
turbine expansion processes to cross the saturation line and
"pass through the two-phase region" was studied during several

tests using isobutane-hexane working fluids.

The experiments were conducted in the Heat Cycle Research
Facility (about 40 kW turbine power) formerly Tocated at the
Raft River test site, but now skid mounted and relocated at the
DOE Geothermal Test Facility (GTF) in the Imperial Valley of
Southern California. The working fluid was heated and vaporized
on the shell side of a pair of counterflow heat exchangers
having externally finned tubing and connected  together in
series. Heat was supplied by geofluid from GTF Well 6-2 at
plant-inlet temperatures between 312 and 322°F. Condensing of
the working fluid vapor was accomplished inside of
internally-finned tubing in a counterflow, vertically-oriented
shell-and-tube condenser supplied with cooling water from the
GTF wet cooling tower.
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3.

fResu1ts

Properties - Early in the program working-fluid thermodynamic

properties to be used in analysis of data were determined by
both an 'INEL computer program, THERPP which uses Starling's

- modified Bened1ct—Webb—Rub1n Equat1on of state. and by a

computer program named "EXCST " deveToped by J. Ely at the
National Bureau of Standards (NBS), which ‘is‘ based on an
"Extended corresponding  States" theory. The NBS program
resulted in. more -consistent energy balances, and so was used
throughout. the remainder of bthe experiments.' Overall, these
properties appeared sat1sfactory, no major def1c1enc1es were
detected for the s1x nom1na1 work1ng fluids.

Heaters p - Corre]at1on of the heater—vapor1zer data was
accomplished using the Heat Transfer Research, Inc. (HTRI)
computer code ST-4. Mod. 5.4, the she11-and tube code with no
phase change., When used as descr1bed 1n the body of the report,
(w1th an 1ncrementa1 ana]ys1s) excel]ent agreement between
pred1cted and measured temperatures was obta1ned (within a few
degrees F in a]l cases) Fou11ng thermal res1stance on the

geof1u1d side was ;calcu1ated for each heat exchanger using the

HTRI code .and . p]otted versus “time. The trends and magn1tudes

' appeared cons1stent ew1th va]ues expected in th1s service,
,1ncreas1ng with t1me over about a 300-day per1od w1th a total
“,change of about O 0015 ft2°F hr/Btu.q The HTRI code predicted
g a requ1red{ surface area which was s11ght1y conservat1ve (about

;;7207 vlarger‘ than the actua] surface area) for the cond1t1ons of

the exper1ments

Condenser - "Corre]atjon of the condenser data was accomplished

using the HTRI condenser computer code CST-1 Mod. 2.0. As with
the heater results, excellent agreement between calculated and




measured temperatures was achieved; generally, agreement was
within one or two degrees F. The temperature data were analyzed
by determining the calculated condensing (bhbb]e-pdint)
temperature (assuming zeroisubcooling) minus the measured outlet
temperature as a function of time. These results indicated that
the HTRI code produces 51ighf1y conservative designs. On the
average, the calculated éondensing temperature was abqut 0.59F
higher than the actual éondens{hg temperature, assuming zero
subcooling. With the ekceptibn of one point the plotted
temperature difference rangéd from -0.6 to + 1.7°F.

The 'HTRI code in combination with the NBS properties was also
found to result in slighf]y conservative désigns fé]ative to
condenser pressure. The Cé]cu1ated condensing temperature was,
on the average, 1.5°F higher than the condenSingltemperature
corresponding to the actual condensing pressure (the standard
deviation of the plotted points from this average was 1;1°F). '

Three other results were obtained relative to condenser
performance. First, no effects of fouling were detected for the
condenser. Second, no significant departure from integral
condensing (phases 1in thermal equilibrium) was detected for the
vertical condenser tests reported here. Third, despite lower
condensing heat-transfer coefficients observed for the mixtures
than for pure fluids (30% lTower for 0.9 propane/0.1 isopentane
than for pure propane), the condensing temperaturés for the
mixtures approached the cooling-water inlet température more
closely than for the pure fluids. The reason for this behavior
is discussed in Section VI; the result indicates that under>many
conditions the mixtures may not actually be "moré'diffiCU1t" to
condense than pure fluids, as previously feared. -

L )
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Jurbine - - To date, because of some mechanical problems with the

turbine assembly, including a 1lube-oil pump failure, only a
fraction of the originally-planned turbine tests has been
completed. The remaining turbine tests will be conducted
following the condenser-attitude change, and will be reported at
a later date. . According1y, turbine results reported here should
be. considered as somewhat preliminary. The turbine tests were
conducted. with two. objectives in mind_  to. support previous
analyses of advanced plant performance. The first objective was
to investigate the effect of expanding mixed-hydrocarbon vapor
(as -opposed to single-component vapor) through the turbine on
isentropic efficiency. The second was to determine the effect
of utilizing sUpersaturated-vapor expansion processes (expanding
through the two-phase region) on turbine efficiency. To date,
some positive vresults have. been indicated; degradation of

‘turbine isentropic efficiency has not been observed due to

selection of turbine inlet states which result in supersaturated
expansions. The effect of mixtures on turbine efficiency was
less -conclusive. The single test condition (an average of three
test points). obtained for a 95% isobutane-5% hexane mixture

-vaporized at a supercritica] pressure -in order to assure the

absence of moisture in the vapor ]eaving,the vaporizer, showed
the same turbine efficiency as did pure isobutane. However,

.several boiling ‘tests cqnducted with a 90% isobutane-10% hexane

mixture resulted in turbine efficiencies slightly lower than for ’
isobutane (about = 2% lower), which may, or may not, be

attributable to%moisture,enteting the turbine. , -

;- “Summary of Conclusions .

. The results and conclusions -can be summarized as follows:




Good agreement between predicted and observed temperature
distributions for both heaters and condenser was obtained
using the state-of-the-technology HTRI heat-exchanger
design computer codes. E

Use of the HTRI heater and condenser codes  with NBS
properties can be ysed for design of supercritical
vaporization systems and condensers for pure and
mixed-hydrocarbon binary geofhermal plants; the designs
will tend to be slightly’cOnservative. ‘

(¢} The heater designs will be, on the average, about 20%
targer than required if suitable fouling resistances
are included. '

0 The condenser will deliver an outlet temperature on
the average about 0.5°F 1lower than the design
condensing temperature. ’

o The condenser pressure will be equal to the bubble
point pressure for a temperature, which is on the
average, about 1.59F lower than the design
condensing temperature.

Departure from integral condensation was not detected for
the vertical condenser orientation. '

Preliminary turbine results suggest that the ‘turbine
efficiency is not affected by supersaturated expansion
processes, nor by use of mixed hydrocarbon working fluids.
This latter result was not totally conclusive, and will be
reviewed after more turbine data have been obtained during
the next phase of testing.

n
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Overall, the results presented have been very favorable. The
conclusion was reached that these results support  previous
projections of potential performance gains approachihg 28% for
advanced binary plants.
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1.

INTRODUCTION

‘General

»

The supercritical Rankine cycle experiments, discussed in this
report, constitute the first phase of an advanced binary
geothermal cycle experimental program in which the counterflow
in-tube condenser being investigated was oriented in a vertical
attitude. These experiments are part of the Heat Cycle Research
Program which 1is being conducted for the Department of energy
(DOE) to develop technology required to more fully utilize the
moderate temperature geothermal resources for the production
electrical energy. In this regard, a major concern of the
program 1is directed toward advancing binary cycle technology for
application with resources in the 350 to 400°F temperature
range.

The total Heat Cycle Research Program 1is summarized in some
detail in Reference 1. Earlier results of the supercritical
cycle experiments were presented at the Third and Fourth DOE
Geothermal Technology Division Program Reviews of 1984 and 1985,
and are included in References 2-4.

The work was supported by the U.S. Department of Energy,
Geothermal Technology Division, under Contract No.

DE-AC07-761D01570. Mr. R. LaSala is the DOE program manager.

Previous Analyses of Advanced Plants

Several advanced plant concepts have been invéstigated
analytically, in earlier Heat Cycle Research Program efforts,
for idincreasing the net plant geofluid effectiveness (Wh/1bm
geofluid) of binary cycles utilizing a 360°F liquid dominated

4
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hydrotherma1 resource. These analyses have indicated that
advanced b1nary plants could achieve performance 1mprovements of
up to 20% and cost of e]ectr1c1ty improvements of as much as 13%
relative to present state-of—the¥technoﬁogy plants such as the
Heber '45MW"binary plant or the Raft River SMW dual boiling
plant, 7provid1ng' the ana]ysis methods and assumptions are
valid. 'Plant modifications for these improuements would consist
of, for examp]e,‘ use of non-adjacent hydrocarbon mixtures for
working fluids, a COunterf1ow condenser proViding "integral"
condensation, and a turb1ne~exhaust recuperater.' (Figure 9 in
Section VI “shows the range of temperatures traversed during
condensation of a typ1ca1 m1xture at constant pressure; this

dbehauiorf“resu1ts “in the advantage proaected for counterflow

"integral® condensation.) Further performance and cost-of-power
improvements of up to 8 and 5.5%, respectively, were projected
for  utilization of ‘modified turbine inlet state points which
would ' result in metastable 'supersaturated-vapor turbine-
expansion processes.  An 1ndependent market—penetrat1on
analysis,  conducted by Technecon Analyt1ca1 Research Inc.
(Reference 5), - indicates that these improvements  are
significant, and could result ‘1n an 1ncreased ut111zat1on of
geotherma1"resources in the 350 to 400°F range of over 1007 by
the year 2000 if the required techno]og1es can be developed. As
large, or even larger,  gains might be expected for

'1ower—temperature resources.:

Experimental Approach

“The approach taken *ﬁn the present exper1menta1 program is to
develop- and/or va]1date the technology assumed in the plant

improvement analyses prev1ous1y ‘ conducted uti]izing the
components assembled for this purpose in the Heat Cycle Research
Facility  (HCRF). The HCRF 1is presently Jocated at the




Department of Energy's geothermal test site in the Imperial
Valley, California which provided geofluid at from 312 to
322°F at the inlet of the HCRF. More specific objectives of
the testing described in this report were to investigate the
vaporization of pure and mfxed hydrocérbons at supercritica]
pressures and condensation bf the vapors in a counterflow
in-tube condenser (oriented in a vertical attitude for these
initial tests). The effort included both the comparison of the
experimental vaporization and condensation processes with
predictions made using state-of-the-technology heat-exchanger
design computer codes, and the~observation of the capability of
~the National Bureau of Standards (NBS) Code EXCST (developed
using DOE funding) for predicting working fluid thermddynamic
énd transport properties. Additionally, effects of hydrocarbon
mixtures on turbine efficiency were studied for both normal
(superheated) and supersaturated turbine expansion processes,

The technology required to achieve the performance and
resource-utilization advantages predicted for the advanced
binary plants can be judged to have been developed adequately if
our experiments show that:

1. State-point thermodynamic  properties of the mixed
hydrocarbon fluids can be predicted satisfactorily with the
NBS properties code.

2. Supercritical vaporization processes and heat-exchanger
performance can be predicted using state-of-the-technology

heat exchanger design codes.

3. Counterflow integral condensation can be achieved within
practical limits, 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 comparab1e with those obtained

for single-component vapor expansions.
5. Turbine efficiency is  not degraded significantly by
~ utilization of supersaturated-vapor turbine-expansion

processes.

Scope of Present Repgrt'

‘ The present report (cons1dered as an interim report) presents
‘resu1ts of a first phase of supercr1t1ca1 binary cycle
'experiments conducted w1th m1xed hydrocarbon working fluids of

the propane—1sopentane and 1sobutane—hexane families with
nom1na11y 100,- 95 and 907 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 1nc11ned (300)‘ attitudes) ‘ Turbine tests have

Jbeen conducted for the 1sobutane—hexane family of fluids (to the
extent perm1tted by the temperature of the geofluid enter1ng the
' fac111ty). turb1ne tests w1th the propane-isopentane family of

fluids will be 1nc1uded in the next phase of exper1ments

',Heater. condenser. ‘and turb1ne test results are presented. A

spec1a1 series ',of propane—1sopentane tests was run with

?1sopentane concentrat1ons up to 40/ to amp11fy the effects of

departure from 1ntegra1 condensat1on. The major 1mportance of

o these ' tests is in the compar1son of their results with
,corresponding results for other condenser att1tudes. some
' ~pre'l'lm'inary results are presented however.rr

n;Append1ces A " B, and C 1nc1ude data Sheets forh the tests

ana]yzed ‘and ' measured temperature distributions for the
vapor1zation system and condenser. Fina11y. Append1x D consists
of a 1etter written by Heat Transfer Research, Inc. (HTRI) which
presents references containing general descriptions of the
methods iused by HTRI  in their development of the two
heat-exchanger-design computer codes used in our analysis of the
heat-exchanger data.:

11




ITI. DESCRIPTION OF HEAT CYCLE RESEARCH.FACILITY

1. Overall Facility

The Heat Cycle Research facility (HCRF) 1is an experimental
binary-cyc]e facility used to investigate different concepts
and/or components for generating electrical power from a
geothermal resource. In the binary power cycle, the energy from
the geothermal fluid 1is transferred to a secondary working
fluid, which is in turn expanded through a turbine driving an
electrical generator. The facility, which was formerly located
at the Raft River geothermal site in Idaho, is now 1gcated at
the DOE Geothermal Test Facility (GTF) at East'Mesa'in the
Imperial Valley of Southern California. A photographvdf:this
installation is included as Figure 1. .

The HCRF 1in its current configuration is shown schematically in
Figure 2. In this configuration the facility is operated as a
supercritical cycle; that 1is, the working fluid vapor leaving
the heaters is at a temperature and pressure higher than its
critical point. As indicated in Figures 1 and 2, there are two
supercritical heat exchangers, a preheater and a vapor
generator. The energy from the geothermal fluid, which is
flowing on the tube side of the units, is used to heat a
hydrocarbon working fluid flowing on the shell side. (The
geothermal fluid was supplied from GTF Well 6-2, and entered the
HCRF at a temperature between about 312 and 322°F.) The
high-pressure working fluid vapor leaving the sdpertritica]
heaters can either be expanded through a turbine which drives an
electrical generator (power loop operating mode) or be expanded
through a turbine bypass valve (thermal loop operating'mode).
The low-pressure vapor leaving the turbine or bypaés valve is
discharged to the condenser where it is: desuperheated- and

12
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Figure 1

Heat Cycle Research Facility
Located at the DOE Geothermal
Test Site
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condensed. The Tliquid condensate is then pumped back to the
heaters, and the>cyc1é is repeated. In the condenser, which is a
counterflow in-tube ,condehsing_ unit, currently in a vertical
orientation, the heat rejected in condensing the working fluid
vapor is transferred to cooling water on the shell-side of the
unit. The cobling water is supplied from the GTF cooling-water
system which inc]udes a conventional wet qro§s¥f1ow tower.

Working Fluid Vaporization System

The ‘vaporization of the pure and mixed-hydrocarbon working
fluids at supercritical pressures was accompTished in a pair of
heatyﬁexchangers as indicated schematically in Figure 2 and
sketched in Figufe 3;" The heafers‘are arranged in a hairpin
configuration with the preheater on the bottom and vapor
generatorA on top. The gébtherma1‘f1uid and the working fluid
have countercurrent flow pgths through the heaters with the
working f]uid4‘flow on the outside of the tubes.A The ﬁreheater
tube 1éngthE is 28.21’ feet r(tubesheet face-to-face) with an
outside shell diameter of 5;5611nche$. It contains 27, 1/2-inch
0p, 19 fins/inch,'k]owaih?tubes made of admiralty brass having
an onside—to—ihside7'érea"ratio of 4.17. The vapor .generator
contains 39 ‘of- thé" sameviype,of tube with a 29;21 foot length
(tubesheet face-to-face) and  an outside shell diameter of 6.63
inches.  Both units were designed for a temperature and pressure
of 3500F and 800 psi. | B

Geofluid and working—f1uidjtemperaturés‘éhterihg\ahd Teaving the
vaporization system were -measured vuSing RTDJ sensors.  Iron
constantan thermocouples. were qsed to measure temperatureémof
both fiuids between heat exchangers, and temperatures of the
working fluid (shelT sidé) at two intermediate locations in each
heat exchanger as shown 1in Figure 3. Working-fluid flow was
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determ1ned by measuring the liquid flow entering the preheater
using a turbine flow meter, and geofluid flow was measured
leaving the preheater us1ng an orifice-plate flow meter.
Geofluid pressures were measured entering the vapor generator
and leaving} thel preheater, and working-fluid pressure' was
measured leaving the vapor generator using‘electronic pressure
transmitters. (Earlier tests  had indicated working-fluid
pressure dropsvless than 3 psi across the vaporization system.)

Condenser

The condenser in its present orientation is‘a:vertical unit also
havingi'countercurrent flow paths. The condensation occurs on
the inside of 1/2-inch 0D, internally finned tubes made of 90/10
cupro-nickel (Noranda forge fin No. 6, with ten straight longi-
tudinal . fins inside each tube givlng an inside-to-outside area
ratio-l 3). The vessel is 18:inches in diameter and contains

419 of ‘the tubes which have a length of 18.54 feet (tubesheet

face-to-face).  The deslgn temperature for the unit is 350°F
with a tubeside design pressure of 350 psi and a shell-s1de
des1gn pressure of 175 psi. The coollng water enters the shell-
side - just ‘above the lower tubesheet and leaves the vessel just
below “the upper tubesheet " The work1ng fluid condensate
collects ~in_.the 1lower portion of the vessel (below the lower
tubesheet);' which acts as a hot well A sketch of the condenser
is shown in F1gure 4. o ' B

WOrkiné fluid and coollng-water temperatures were measured

_enter1ng and leaving the condenser, “and. cooling water (shell

51de) temperatures were- measured at nine intermediate locations
wlthin the condenser as shown. in. Figure 4. Iron-constantan
thermocouples were used for these measurements. Working-fluid
preSsures'_were measured upstream and downstream of the condenser

17




PRESSURE RELIEF VALVE

ouT

GAS VENT

COOLING WATER GAS IN
e F——T —==4— SHELL VENT %
1'-0 =
-0 = 419 TUBES
| e I
_q — 'N NAL
S v FINNED
L I 5%1%7 —J=—
N 7--2.'%' —ﬁ»—
SR TYPI(E:éL; CROSS
| R - SECTION
1 -3¢ —b=—=- (TUBES NOT SHOWN)
! 1 ‘-
- 18"6
1 11-3%5 —==- | TUBESHEET" FACE
0
. TUBESHEET FACE
1 13-4y% —p==- :
. \ 18'¢ PIPE
-'— 15'-5% —'PE'\I\_ :
- INSTRUMENTATION NOZZLES [9)
& 3"
17-57% —&=}i— COOLING WATER
SHELL DRAIN ‘ IN ¥
.  E———
VENT CONDENSER —f===— @3,
LEVEL INDICATOR
HEATER BYPASS —{JF=—o—
RETURN &
CONDENSATE OUT

2

Figure 4 Sketch of the Counterflow,
In-Tube, Condenser

18

CAD-468



using electronic pressure transmitters, and cooling water
pressures were monitored with mechanical gauges. Working-fluid
flow through the condenser was determined during steady-flow
cond1t1ons from ; the  preheater 1nlet ‘flow measurement.

Coo]1ng-water f]ow was measured us1ng an or1f1ce plate flow
meter 1ocated near the condenser outlet

Turbihe-Generator

The - turbine-generator assembly was designed and built by
Barber-Nichols Engineering, and consists of an axial-flow
impulse turbine driving an induction motor/generator through a
6.135:1 speed-reduction gearbox; the working-f]uid boost pump is
driven from the generator drive shaft. The generator's rated
speed':is 3600 rpm, and the rated powérfof the assembly is about
75kM. For the present nozzle area and turbine inlet state
points, the'turbine_pdwer‘produced js on the order of 40 kW.

Turbine  inlet ‘and outlet temperatUres  were measured using
’1roﬁ-c6n5tantah' thermocouples. Inlet and outlet pressures were
 measured’ using: electhonic’“preSSUre‘tfansmitters. Turbine flow
uﬁder‘"steady'operatihg“conditions was'assumed'to equal preheater
inlet  flow. ™ Generator electric output power was measured
d1rect1y with a commerc1a1 wattmeter :
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IV. EXPERIMENTAL APPROACH

The emphasis during the current phase of testing has ibéen to
investigate'kthe performance of the 'supercriticé1 heaters gnd,the
cpdnterflow, internally-finned condenser, particularly when mixed-
hydrocarbon working fluids are used. ’First. baseline perfbrmance
data was established with a single-component working fluid. Then
mixtures were tested in which the primary componeﬁt was the fluid
used in' the baseline tests with increasing amounts of a secondary
f]uid; ’kTwo families of nominal working f]uids werevtésted; the
isobutane/hexane family and the-_propane/isdpentane family (the
primary constituent given first, as a. mass percent, ,for. each
fami]y). The order of testing for each family was sipg]e componenf
(primary constituent), 95%Z/5%, and 90%/10%. For each fluid, i.e.,
95% isobutane/57 hexane, data were taken at four different heater
pressures, two of which were above the critical pressure.,¢ne Just
below the critical pressure, and the last enough below the critical
pressure to assure the heater was acting as a boiler. At each
pressure, the flow rates of the working fluid, geothermal fluid, and
cooling water were varied so that the heat loads, superheat levels,
and temperature differences across the heat exchangers were varied.
A special series of tests was conducted using the propane-isopentane
family of working fluids with isopentane concentrations ranging up
to 40%, in order to further investigate the approach to integral
condensation being achieved. These tests were conducted at a single
heater pressure (supercritical) and at several heater outlet
temperatures, for each fluid composition, to vary the condenser
inlet superheat. At each test condition, the composition of the
working fluid was verified using a gas chromatograph analysis.

In operating the facility, generally the heater outlet vapor

conditions were set along with the flow rate of the cooling water
and either the working fluid or the geothermal fluid. The heater
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pressure was controlled whenever the turbine was not operating. The
geothermal fluid flow rate or the working fluid flow rate was varied
to provide the desired heater outlet vapor temperature. If a
particular condenser inlet vapor superheat was desired, the heater
outlet temperature’ was varied until the des1red cond1t1on was
obtained. bhln. general, the work1ng—f1u1d vapor 1eav1ng the heater
was 'not expanded through the '"dome", or two—phase region, either
with the turbine operat1ng (1sentrop1ca11y) or in the thermal loop
mode (1sentha]p1ca11y) unless necessary to provide specific
condenser_ inlet conditjons. However. several special tests were
conductedﬂ with thev isobutane-hexane family of working fluids, in
whichh the turbine inlet states were selected such that the expansion
processes passed v through the two—phase reg1on in order to
investigate the effect of supersaturated expansion processes on
turb1ne eff1c1ency.v To date. because of mechan1ca] ‘problems with
the turb1ne assemb]y. 1nc1ud1ng 1ube—o11 pump fa11ures and gear-box
d1stort1on.' on]y a fract1on of the p]anned turb1ne tests have been
completed.

For the present testing with the condenser in the vertical attitude
a tota1 of some 400 tests have been conducted. of these. about 100
have been se]ected for detailed ana]ys1s to study component and
cycle behav1or over ‘the range of test cond1t1ons of interest.

Append1x A outlines the tests conducted and presents data sheets
for those ‘selected for ana1ys1s of the heater and condenser. These
sheets have been 1nc]uded to make ‘the data available for use in
formu]at1ng or va]idat1ng heat-exchanger des1gn methods for. the
range of work1ng fluids tested The turb1ne data obta1ned and
analyzed .as d1scussed 1n the fo]1ow1ng sect1on. were not cons1dered
to be of such genera1 1nterest and,,haveA not been Jncluded.

21




V.

METHOD OF ANALYSIS

1. Heat Exchangers

The analysis of the heat exchanger data from these experiments
had a two-fold purpose. First, data were obtained and verifiéd
for the phenomena of supercritical heating in a finned tube heat
exchanger and the condensation of hydrocarbon mixtures inside
finned tubes. Second, the data were used to determine how well
a heater or condenser similar to those tested could be designed
using " standard techniques. To achieve these purposes, it was
decided to use the computer codes developed by Heat Transfer
Research, Inc. (HTRI) to rate the exchangers, because these
codes are commonly used for heat exchahger design, and a direct
comparison between experiment and calculation will give a
measure of how well the codes serve as design tools fdr this
application. Several references containing general descriptions
of methods used by HTRI in their development of the codes are
included in Appendix D.

Great accuracy in the thermodynamic and transport properties is
needed because the temperatures of working fluid and geofluid
approach each other during heating to within less than 59F and
even closer in the condenser. Standard references such as
Starling (Reference 6) for thermodynamic properties of isobuténe
appeared to show some inaccuracy in data near the Critica1
point. A new computer code developed by J. F. Ely at the U.S.
National Bureau of Standards (NBS) (Reference 7) was used which
calculates thermodynamic and transport properties for pure
fluids and mixtures using an "Extended Corrésponding States
Theory" (Computer Code EXCST). The results obtained using E]y's
properties gave more consistent energy balances than other codes
available to us for calculation of properties of mixtures;
overall, no significant deficiencies in the NBS properties were
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“detected during © the présent experimental program.  Some

‘uncertainty in’ bubble point properties, however, was indicated
by the difference ‘in bubble point ‘temperatures at a given

pressure shown by two saturatwon—line property options within
. EXCST (d1fferences of about’ 1°F) :

Heaters - For the heaters the HTRI computer code ST-4 MOD 5.4,
th i she]l-and—tube code "with no phase change, was used.
" Previous 1nvest1gators { have indicated ‘that a single-phase
heat-transfer correjation " is ‘adequate to describe supercritical
heating if variable fluid properties ' are taken into account
" (Reference ~'8). ~ Unfortunately, this code uses average
’ properties Cfor ‘a giVen éxchanger and linear temperature
profilés; AL pressures §1ighéiy above the critical pressure,
the thermodynam1c and transport propert1es change quite rapidly
"w1th temperature, Very. non-linear - temperature distributions
result within”each heat exchanger along with Targe variations in
the transport properties.  In order to account for these
variations, the heater was divided into six separate increments
f'and'*the‘ Vaporizer"into'“niné;{‘“The'computer code assumed that
~ each of these 1ncrements was ‘an 1nd1v1dua1 exchanger and applied
i;end correct1ons “to" each 1ncrement. to account for thé reduced
heat transfer near the ends of heat exohangers relative to that
°;1n the central region. These end corrections were ‘removed “in a

' separate’ “calculation, The" clean” overall heat transfer

°5*éoeffioients and temperature differences were determined, and

v“fou11ng values consisteht with the meastred temperatures for
“each 1ncrement (three ‘in - each exchanger)v were calculated.
“Fouling resistanoes for “each heat exchanger- were plotted as
“’funttionsv, of  time, i"and’*pred*ict'ed""'temperature distributions
through both heat exchangers were compared ‘with measured
temperatures for the working and geothermal fluids.
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Condenser - The condenser results were analyzed using CST-1 MOD
2.0 (the HTRI condenser code). The thermodynamic properties
(from the EXCST code) used in the analysis assumed completely
mixed phases during the condensation (integral condensation).
This - code treats variable working-fluid properties by dividing
the condenser into twenty  "constant-property" nodes.
Corrections were made, however,'to,account for the presence of
the internal fins on the working-fluid side of the tubes; the
code normally assumes circular tubes. The hydraulic radius was
used -to calculate Reynolds numbér so that the code would
determine the proper flow régime, and use the,corréspOhding
heat-transfer-coefficient ,corrélatidn .at each 1ocatioh in the
~ condenser. The correct internal surface area was then obtained
by applying a correction factor to the number of tubes, and
finally a second. correction was applied to the external
heat-transfer coefficient to compensate for the incorreét nUmber
of tubes (and the incorrect tube external surface area) assumed
by the code. The shell-side heat transfer coefficieht,
determined by running the code with the proper shell-side
geometry, was then input into the final calculations.

The relationship between measured condenser pressure and
condensing temperature (bubble point temperature) contains some
uncertainty in a number of items such as: pressure measurement
accuracy, working fluid composition, accuracy of thermodynamic
properties defining the saturation line, presence - of
noncondensibles, and the magnitude of condenser subcooling.
Because of the combination of very close approach temperature
differences between working fluid and cooling water temperatures
in the condenser (as small as 1.59F), and the uncertaihties in
the condensing temperature as a function of measured condgnser
pressure, it was found that measured temperatures rather than
measured condenser pressure, had to be used as code}input
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quantities ‘to best represent actual condénser conditions. The
code was input assuming zero subcooling, zero pressure drop in

‘the * tubing, and with the measured -working fluid inlet
- state-point ‘and flow conditions. Measured .cooling-water-inlet
‘and outlet temperatures were ihput.ﬁ~and»the'code was used to
‘calculate a ‘condensing -temperature -:for which the required

condenser heat-transfer area -equalled the actual surface area.
As® will . be - discussed ' later,  this calculated condensing
temperature’ was correlated with- the measured condenser outlet

" working-fluid temperature. - Condenser 'pressure was determined
from :a ~pressure measurement. in: the working-fluid inlet piping

corrected by -a small calculated pressure drop (normally between
1. and 2 psi) from the - pressure transmitter to:the condenser

"inlet. plenum, and .correlated -separately: with the condensing
temperature calculated by the HTRI computer code. -

. Turbine - - -

~>'Expérimenta1 " turbine .performance was determined, and is

presented. in" terms ‘of " turbine isentropic efficiency. Turbine
efficiency 'is defined ‘as the actual turbine work:per unit mass

- vof -working :f]uid’?passing fthroughacthe: turbine dividedxby'the
.+.change' in’ enthalpy. of :the w°rk1ng:f1u1d'during an isentropic

expansion process’ ~from wtﬁe“'turbineiinlet»Stateito the turbine
outlet pressure. The -isentropic efficiencies were determined in

,«rftWO»’Ways;»f*@For'theffir§t7approaéh;;the eﬁtha1py change ‘through
“the ' turbine rwas.'deteﬁmined by*subtréctingﬂthe'out1e£'éntha1py.

~which~ Wés”}determinéd ¢ffomzéthe*:measured“ outlet pressure-and
" temperature “using the ’NBSf'thermodynamic properties, ‘from the

':s1n)et5~éntha1py,é whichfWasfdeterminéd‘from an energy balance ‘for

. the: vapdrization *system("j>(Thé'éngrgy"balancé'was>"ca1ibrated"
“iby: correcting -the ‘heat: added ‘to the working fluid by a small
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amount (~1%Z), relative to the heat given up by the brine, to
~account . for errors in flow measurements and heat losses from the
heat exchanger shells to thé atmosphere. The correction
required was determined from tests with the vaporizer outlet
state well above the critical temperature.) Because of .the
proximity of the turbine inlet state to the critical point, and
the wuncertainty of properties: in that region, use .of pressure
and temperature measurements at that’point‘for determination of
enthalpy resulted in a significant loss of accuracy.  For the
second approach, the actual enthalpy change was determined by
correcting the generator output;wattmeter reading (output power)
for generator efficiency, turbineAgear—box losses, and working
fluid boost. pump power (the Lpump ‘was driven from a gearbox
shaft) to determine turbine shaft powér, which was ‘then divided
by the turbine flow rate. ' The generator efficiency, .gearbox
loss, and boost pump efficiency were provided by the equipment
manufacturers, These values were judged to be very repeatable
because of the relatively constant values of pump head.
turbine/generator speed, and gearbox o0il temperature for the
-turbine tests being compared.: Their combined uncertainties
impacted the predicted uncertainty in turbine efficiency by only
about 0.2%. The isentropic efficiency was determined for both
methods by dividing the actual enthalpy change by the isentropic
enthalpy change, again based on NBS properties.

As discussed in some detail in.Reference 9, turbine efficiency
calculated by the first approach results in considerable scatter
because of the high sensitivity of .enthalpy to small errors in
- temperature and pressure measurements and/or thermodynamic
properties. This sensitivity is amplified in the preSeﬁt'tests.
* particularly those in which the turbine expansions "pass through
the two-phase region", because of the close proximity of the
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turbine  inlet state to the critical point and the 1large.
magnitudes of specific heat and uncertainties of properties in

.that 'region._, Uncertainties in ca]cu]ated efficiency. and
particularly in trends of ca]cu]ated effic1ency. have been

estimated for both calcu]ational approaches con51der1ng both

~instrumentation uncertainty and . uncertainty in thermodynamicv4

properties; .measurement = and  property uncertointies were

.estimeted,”anddypnopagated,Kthrough. each ,of}the two efficiency—

calculation approaches. ~ Preliminary results, based on the
repeatability. of measurements, . indicate ‘that values of
efficiency predicted from state-point properties could show
SCatterﬁ' as large as +. .5, 6%,“ efficiencies determined from

wattmeter : readings shou]d contain. . about 1/4 of that scatter

(+1. 42) Accordingly, trends shown by the efficienc1es based on

- .wattmeter . readings_,arevfcon51dered_,to be more reliable. Both

approachesﬂnfofv calculating .efficiency .are being ‘used in the
presentation - and ~vinterpretation of experimental results,

_however.
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VI.

RESULTS

Results are presented for tests of the supercritical binary cycle
for which the counterflow in-tube condenser is oriented vertically.
Nominal working fluids tested consist of the isobutane-hexane family
with 0, 5, 10% hexane (by mass), and the propane-isopéntané family
with 0, 5, 10% isopentahe. For each of these fluids, heater and
condenser data were analyzed for from six to ten tests, except that
only one heater test was analyzed for the 90% isobutane - 10% hexane
fluid. Geofluid temperatures did not permit working-fluid flows and
pressures to ‘be tested over a wide enough range for this mixture to
make furthef analysis worth while:

For the heaters, tests at the nominal pressure (slightly super-
critical for optimum thermodynamic performance) with 100, 75 and 50%
of nominal working fluid flow were analyzed along with one run at a
higher pressure and one at a Tlower (subcritical) pressure. The
system operated well at slightly subcritical pressures, but there
was an indication from energy balances that for some of these tests
all of the 1liquid may not have been vaporized. Although the
computer code was not set up to handle boiling heat transfer,
specifically, some boiling tests were analyzed. These results are
not presented nor analyzed in detail because the primary purpose of
the testing was to determine heater performance at supercritical
pressure. '

The condenser tests analyzed include the nominal working fluid flow,
with cooling water flows of 125, 100, and 75% of nominal and several
tests which varied the superheat entering the condenser from its
nominal value. A special series of condenser tests was run and
analyzed for the propane-isopentane family of fluids with isopentane
concentrations ranging up to 40%, at nominal cooling water and
working flows, to investigate the departure from integral
condensation for the vertical condenser orientation.
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Turbine tests were analyzed for the isobutane-hexane family of
turbine working fluids to investigate the effects of mixtures and
supersaturated expansion processes on turbine efficiency.

1. Heaters

Agreement . between the ca]culated and measured temperature
distributionsV»in‘ the heater-vaporizer heat exchangers was quitej
good. A typica]ycomparison’is shown in Figure 5 for a working
fluid containing 10% (by mass) isopentane and 907 propane. Flow
and' temperature conditijons are close to the design values, and
the pressure 1is uniform in each heat éxchanger,‘ The agreement
of this curve with the'experimenté11y measured temperatures is
typical of the sdperéritiéal and boiling runs with each working
f]ﬁid. . Measured temperatures are within a few degrees F of the
calculated values for all cases.  Experimental temperatures
compared with -temperature - distributions predicted by the HTRI
computer Vfque: are preéenteq’ in Appendix B for the tests
analyzed; as indicated in that appendix, several temperature
distributions are included for boiling tests,

Figure 6 shows the calculated fouling resistances referred to
the  inside area (geothermal-side), where it is expected that the
major portion of the fou}ing‘wi11‘9ccur. The results are shown
for each 7heat  eXEhangér Sébarafély; and plotted with time of
operation of thé facility. The time at which each fluid was
tested is noted across the top of the plot, progressing from
isobutane to propahé. then to 95/52 and 90/107 mixtures of
propane ~and  isopentane, and finally followed by the
isobutane-hexane family of fluids. “The boiling tests (slightly
subcritical working fluid pressures) and those points with
energy balances in error greater than 7% were omitted from the
plot. = The preheater points are shown with squares and the vapor
generator with triangles. The faired line is a least-squares
fit of a quadratic curve for all of the data plotted between
zero and about 320 days.
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The fact that the calculated fouling factor is negative at early
times in the test series is an indication that the computer code
was slightly under-predictihg the heat transfer coefficient in
the clean configuration. The . clean overall heat transfer
coefficient for these fluids at nominal conditions is between
100 and 140 Btu/hr ft29F, based on the finned outside area.
The code 1is, therefore, under-predicting the heat transfer by
_about 20% 1in the clean condition. This implies a conservatism
with respect to design, in that if the code is used for design,
the ;actuil area needed will be about 20% less than the area
calculated by the code.

The fouling resistance shown in Figure 6 exhibits an increasihg
magnitude with time up to a little over 300 days. At this point
the heater tubes had shown evidence of some plugging (the
pressure drop in the geofluid had begun to increase from its
normal magnitude of about 15 psi across the heater assembly);
the heads were then removed, and the tubes unplugged. The
substance removed consisted almost entirely of diron oxide
scaling (from the system piping) rather than the tube corrdsion
products responsible for the fouling observed in these tests.
(A filter is being installed upstream of the geofluid inlet to
the heaters.) It is expected that the unplugging operation may
have removed some of the fouling products, particularly in the
preheater, and disturbed the fouling trend at that time.
Therefore, the faired line in Figure 6 is shown only to the time
of the unplugging. Fouling is, of course very site specific,
and its detailed investigation 1is not an objective of these
experiments, except to recogniie that the effect must be
considered in the correlation of the heater data. Generally,
the trend and magnitudes of the fbu1ing resistances shown in the
figure appear reasonable and would be expected in this type of
geothermal service.
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Condenser

Condensing Temperature Correlation - The condenser data were
correlated by first using the HTRI condenser code to calculate
the condensing (bubble-point) temperature for the actual

condenser area and fluid conditions tested. Values of
calculated bubble-point temperature minus measured outlet
working fluid temperature were plotted versus operational time
for the working fluids tested as shown in Figure 7. With the
exception of one point, these temperature differences range from
-0.6 to + 1.7°F. No significant trends are indicated,
although the plotted differences for the pure fluids seem to be
slightly more positive. than for the 90% - 10% mixtures. This
trend will  be cerefully‘wetched as more data are correlated for
the next series of cohdeneer tests in the near-horizontal
attitude. No evidence of fou]ingris shown or was expected to be
apparent in the cendénsefi data: The calculations assumed a
clean heat exchanger. ;If‘a cooling-water fouling resistance of
0.001 hr. ft20F/Btu’ were added, the overall heat transfer
coeff1c1ent would change. approximate]y 2.5%, well within the

~experimental scatter of the data.

The correlation of Figure 7 indicates that if one designed a
s1m11ar condenser us1ng the HTRI code CST-1 the NBS thermo-
physical propert1es and with the assumpt1on that the fluid left
the ,condenser at the bubble point, the resulting condenser would
produce a condensing temperature which is, on the'average,

O.4°F lower than the design condensing temperature. (The
standatd deviation of the plotted points of Figure 7 from this
average is 0.69F). The code, therefore, provides a slightly

conservative design method with the extent of conservatism
comparable to the uncertainty in the experimental measurements.
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Condenser Pressure Correlation - A separate correlation for

condenSer pressure is shown in Figure 8 as the calculated bubble
point temperature (same as in Figure 7) m1nus the temperature
corresponding the the actual condenser pressure (determ1ned as
outlined in Section V) plotted as a function of operational
time. As indicated previously, the NBS properties were used in
this correlation. Again, no significant trend is apparent. The

. average temperature difference for these plotted points is

+1.49F with a standard deviation from the average of 0. 7°F .
Therefore, a condenser designed using the HTRI code with the NBS
properties would be expected to be slightly conservative

‘relative ‘to condenser pressure; the condenser pressure produced

by the condenser would be-eQUa1 to the bubble point pressure for
a temperature which is, on the average, 1.4°F lower than the
design condensing temperature.

Temperature Distr1butions - Typ1ca1 temperature d1str1but1ons

“during condens1ng .of a'mixture are presented in F1gure 9 which

shows ' calculated and measured working-fluid and cooling-water
temperatures for a 90% propane 10% isopentane mixture at nominal -
test conditions (the same test cond1t1ons as for the typical

'heater temperature-d1str1bution plot of Figure 5). The

triangles 1indicate experimenta] measurements of the cooling

water temperature, .The -curves are from' the computer~-code
ca]cU]ation.v The?~Jargest‘hdifferencefbetwéeh the measured and
calculated values is approximately' 20F.  The flow regimes

predicted by the computer code are shown on the figure. In the

‘desuperheat1ng region - the 1oca1 overall heat transfer coeffi-

cient (based on the tube outside area) is 39 Btu/hr ft2OF, In
the shear controlled region it varies from 90 to 87, while in

the grav1ty-controlled reg1ons between 87 and 81. The average

overall heat transfer coeff1c1ent was 81.2 Btu/hr ft2°F and
the average mean temperature d1fference was 9.2°F.
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Calculated bubble point—bubble point temperaturé
corresponding to actual condenser pressure (°F)
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Figure 10 shows a similar curve for condensing pure propane.
Note that the approach or pinch-point temperature difference is
“much closer for the pure fluid than for the mixture, 1.59F
compared to 69°F, and creates a much lower mean'temperatufe
difference in the desuperheating and initial condensing regions
for the pure fluid. This behavior gives rise to a much larger
desuperheating region for the pure fluid as well as low heat
fluxes 1in the shear-controlled condensing region even though the
local heat transfer coefficient is quite high in that region.
The 1local overall heat transfer coefficients are: 28 Btu/hr
ft29F in the desuperheating region, from 188,‘t0~128 Btu/hr
ft2OF in the shear-controlled region, from 124 to'103 in the
transition region, and from 98 to 93 in the gravity-controlled

‘region. The average overall heat transfer coefficient is 92.8
Btu/hr ft2°F, ‘and the average ‘mean temperature difference is
7.49F. Although the overall heat transfer coefficient is

higher for the pure fluid by 14.3%, the Tower mean temperature
difference more than compensated for jt, and more heat was
transferred to the cooling water for the mixture (9% more for
this example).

Figure 11 shows the effect of heat load on the approach of the
condensing (bubble point) temperature'to the inlet cooling water
temperature. The curves, which are least-squares fits of the
experimental data, pertain to the three propane-family working
fluids. Note that the more isopentane in the mixture, the closer
the approach to the cooling water temperature. This . is
primarily because the temperature difference between fluids is
much closer to a constant value throughout the heat exchanger,
and in the mean, larger for the 90/10% mixture. Figure 11
illustrates that despite the lower condensing heat transfer
coefficient for the mixtures (about 30% lower for 90% propane
-10% 1isopentane than for pure propane), mixtures can be as "easy
or even easier" to condense than pure fluids, depending on the
specific application. This result should help allay former
concerns regarding the general difficulty of condensing
mixtures.
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Integral Condensation;_- Vﬁchieving'a close approach to integral
condensation is necessary. -for obtaining the earlier projected
performance - gains (mehtioéed in Section II) for advanced binary
plants using mixed hydrocarbon working fluids. As discussed
briefly, integral condensetion refers to the maintaining of
thermal . equilibrium 'between phases during the - condensation
process.  As departure froﬁ integral condensation increases, the
condenser pressure inc%eases, for a given condensing
temperature, and in the limit reaches the condensing pressure of
the 1light hydrocarbonvconstituent of the mixture. This limit is
termed differential cqndensation, and would occur if the liquid
condensate - were contihuoUs1y removed from the condensation

process as soon as it formed.

The ~achievement = of ,integfaI:condensing can be judged, in part,
by observing the ability - of the code to calculate the actual
bubble point temperature with integral condensing assumed in the
calculation. The»departure from integral condensation, however,
is difficult to measure -directly; in the HCRF condenser the
direct measurement isvnot possible.- The departure makes itself
felt, first,,‘in terms of condenser pressure obtained for given
working-fluid and inlet cooling-water conditions, and second, in
terms of what _might be called “apparent subcooling." - The
influence on “apparent subcooling" is the most direct effect
available to us for assessing the approach to dintegral
cOndensihg. - For a given condenser pressure, total condensation
fer“gthe mixture would be achieved at the mixture bubble point;
for differential - condensation, . total condensation would be
achieVed-“at; the‘fcondensihg -temperature of the light component
Which’,might range from 5 to 20 °F below the bubble point of
the mixture. rggWhen'the condensed fluid tempereture is measured
at the condenser outlet ‘and the COndensing,wtemperature,»is
calculated from the condenser pressure as the bubble point for
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the mixture composition, departure from integral condensation
results in the calculated condensing temperature being higher
than  the measured outlet temperature.  This temperature
difference would resemble - subcooling and is what has been
referred to here as "apparent subcooling."

One of the effects of concern in changing the condenser attitude
ijs the potential effect on the velocity slip between phases
during condensation, and, therefore, on the approach to thermal
equilibrium between phases and -to integral condensation.. To
increase the magnitude of "apparent subcooling” which might
occur during differential condensation (making the effect easier
‘to  observe), a special series of working fluids was introduced
which consisted of members of the propane-isopentane family
having isopentane mass concentrations up to 40%. These fluids
have increased temperature differences, relative to the nominal
fluids, between the mixture bubble point and the bubble point of
the 1ight constituent. (The magnitude of this temperature
difference for the 40% isopentane mixture is about 209F.) The
primary emphasis for these tests is to compare magnitudes of
“"apparent  subcooling" observed at the different condenser
attitudes for a given fluid. This comparison will be made in
detail following tests at the near-horizontal (10°) and 30°
attitudes, which will be conducted in subsequent phases of the
Heat Cycle Research Program.

Preliminary results of these tests using the special fluids for
the vertical condenser are shown 1in Figure 12 as values of
"apparent subcooling" plotted versus isopentane content. The

plot shows generally negative values of apparent subcooling with

no real trend evident. Any departure from integral condensation
would tend to result in positive "apparent subcooling";
therefore, these preliminary results as well as similar
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comparisons for the nominal working fluids did not indicate
departure from integral condensation for the vertical condenser
attitude.

A noteworthy result becomes visible when reviewing Figure 12.
As mentioned, values of “apparent subcooling" are negative, and
- average about -19F. For the nominal working fluids, having 0,
5, and 10% of the heavy component (isopentane or hexane), fhese
values have also averaged about -19F. Since we know that all
the fluid was condensed for these tests, the negative values of
"apparent subcooling" are not real and must arise from small
errors in the measured condenser pressure, the measured outlet
temperature or the properties (including effects of errors:in
'composition), or a combination of all these. A value of ;1°F
for this quantity 1is probably well within the expected
uncertainty of these combined effects, and suggests that
properties are being evaluated satisfactorily.

Turbine

Turbine tests 1in this phase of experiments have two objectfves;
First, the effect of expanding through the two-phase region
(supersaturated expansions) on turbine efficiency was
investigated. The second objective was to determine if any
differences 1in turbine efficiency could be detected between pure
vapor and mixed hydrocarbon vapor expansions. Turbine testing
with mixed hydrocarbon fluids has been limited due to mechanical
problems, such as a 1lube-oil pump failure, and the geofluid
temperature being Tower than originally expected. The turbine
tests with the propane family of fluids have not been run, but
will be conducted following the condenser-attitude change. To
date, only the zero, 5%, and a few 10% hexane concentrations in
the isobutane-hexane family could be tested with the geof]uid
temperature available. Accordingly, the turbine efficiency
results presented at this time must be viewed as preliminary.
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Supersaturated - Expansion Effects - Three series of turbine-

expansioh tests with isobutane have been run, each at a constant
pressure ratio, and have been analyzed. A fourth series of the
same type was conducted with a 95% isobutane -5% isopentane

mixed-hydrocarbon *wbrking' fluid. - For the first series of six;'

isobutane tests, at a .pressure ratio of 9.2, two ~of the
expansions remained in purefvébok equilibrium states throughout;
during the other four expansions;the turbine inlet entropy was

reduced such that the i§entr6pi¢n nozzle flow (outside of the

boundary layer) reaéhed~édui1ibrium moisture conditions ranging
from about 7 to 22%. . Figure 13 is a schematic temperature -

éntrqpy diagram 5for‘isqbutangish6wﬁng the six turbine expansion

processes.  The diagfamﬁ:répreseﬁts the metastable isobutane
State points with the equi1jbriumrsaturation line superimposed.
The vertical lines throﬁghf)theiij inlet state points (at 560
psia) vrepresent the bbténtié]éf1ow regions of the nozzle
expansions to the exit presSuré{(GO psia), which correspond to
the part of the nozzle flow most like]y to undergo some

cdndénsation._ “-Since " the turbine 1s the impulse tyﬁe.'pfeSSUré"v

in the blading is approximately constant; the constant pressure
lines ‘connecting the Tlower end of the vertical line and the
lower end of the inclined line (turbine exhaust state) for each
iniet condition.‘ represent -the 1rreversib1é flows through the
blading. The inclined ]jnes;\'themse1ves.,,on]y connect the
turbine inlet and; Qﬁf1et,stételpoints. and are not intended to
illustrate actual processes in the turbine.

Turbine disentropic efficiency has been plotted as a function of
turbine inlet entropy in Figure 14a for these six tests. Values
of maximum equiIibrium moisture reached at the temperature of
maximum dew-point entropy during each of the nozzle expansions
can be estimated from the vertical lines shown as an auxiliary
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scale. Efficiencies have been calculated, as described earlier,
using the wattmeter readings (solid-faired triangles), and
working-fluid state-point measurements (dash-faired circles). As
discussed 1in Section V-2 repeatabiiity of the triangles has been
estimated, preliminarily, to be within +1.4%, and the circles
within about +5,6%. Because of the preliminary nature of the
estimates and because they reflect repeatability rather than
accuracy, corresponding error bars have not been shown formaT]y
for each of the plofted points; further visualization is left to
the reader. Unknowns that can affect the relative levels of the
two efficiency curves include the precise magnitudes of gear-box
losses, pump power consumption, and generator efficiency for the
solid-faired curve. For the dash-faired curve, the fraction of
turBine-bearing and windage losses that find their way into the
exhaust gas enthalpy (as opposed to losses transferred to the
lube o0il, and from the turbine housing to the atmosphere),. as
well as small constant heat Tlosses from the insulated line
between the vaporizer and turbine, .are not precisely known,
Because of these considerations, interpretation of the results
is based on the trends shown by the two efficiency curves rather
than their relative magnitudes.

A factor which must be considered in the interpretation of the
dashed curve, is that the curve was calculated assuming no
moisture 1in the turbine exhaust. Moisture present would reduce
the calculated efficiency below its real value, and could result
in a misleading trend on the p1dt. As an example, the presence
of 1Z moisture 1in the turbine -exhaust for the test at 0.808
inlet-entropy would raise the circle about 5% in efficiency to
the level indicated for the highest inlet-entropy test. A
second factor which must be considered is the relatively large
uncertainty, discussed 1in Section V, estimated for the
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efficiencies based on fluid properties. These uncertainties are
sufficiently large that the plotted circles could have resulted

- from an. actual efficiency which is independent of turbine inlet

entropy..

Therefore, two 1nterpretations come to mind for the trend shown
by the efficiencies based on fluid properties. The first is
that ) some moisture was present for the Tow inlet-entropy
expansions in ithé form . of sub—micron droplets which ‘are
essentially in complete thermal and ve1ocity‘equ111brium with
the: vapor; then . no degrédétion of a@tua] efficiency would have

“resulted due to the presence of moisture. A second

interpretation is that no moisture is present, and the actual
efficiency is independentg of turbine inlet - entropy, but the
measurement uncentainties have introduced major scatter in the
plotted results. . The p]ofted triangles, based on the wattmeter
readings, are seen to indicate no $ignificant effect of inlet
entropy on turbine efficienCy; |

Figures 14 b, ¢ d show substantially the same behavior for the
“other isobutane series, "ahd for the 95% isobutane -5% hexane

series as was discussed relative to Figure 14 a. In summary, it
was found that turbine isentropic efficiencies under these test
conditions are vvefy 'difficu1tr to evaluate from working-fluid
state-point .pfoperfiéS{lfaﬁd .thatnitréﬁds in efficiency derived
from the wattmeter readings constitute the most reliable current
measure of performance. vAccording]y,rit was concluded that the

present results do not show" turbine—efficiency degradation

associated with expanding through the two phase region. Future

two-dimensional nozzle tests, which are planned with extensive

wall  pressure instrumentation and with a LASER system to

“illuminate condensate droplets formed, should provide a valuable

supplement to these and other supersaturated- expansion turbine
tests which will be conducted during the next several months.
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Effects of Mixtures on Turbine Efficiency - Values of turbine

efficiency for isobutane and several tests with 95Z isobutane
-5% hexane and 90% isobutane -10% hexane, based on the wattmeter
readings, are plotted as functions of pressure ratio on Figure
15." For reference, the figure includes theoretical efficiencies
for isobutane as predicted by the turbine manufacturer. As can
be seen from Figure 15, the limited data points plotted for the .
95%Z isobutane -5% hexane working fluids do not show significant
devﬁatidn, in efficiency from the »points plotted for pure
isobutane. The dash-faired band shown on the figure corresponds
to the +1.4% uncertainty estimated, as discussed in Section V-2,

for the turbine efficiencies calculated from the wattmeter
readings. This band,‘a;cbmp]ishés ‘the  same function in the

figure as would error bars on each of the plotted points, and
encompasses all the points plotted for thé‘pure isobutane and
the 957 isobutane -5Z hexane mixture exceptydne which clearly
appears anomalous. The 907 isopentane -107 hexane points fall
below the +1.47 uncertainty band, and seem to show somewhat
lower (about 27 Jower) turbine efficiencies than shown for the
pure fluid and the 957 ~ 57 mixture. The actual reason for this

. apparent  discrepancy ,‘isi‘not, known, nor are the relative

magnitudes of efficiency shown between fluids considered to be
conclusive at this time.

Two additional . uncertainties, beyond .-those included in the
uncertainty band  shown in ‘Figufe’ 15" may have influenced the
results.  The first has been introduced because of having to
vaporize the mixtures in the boiling mode. Geofluid temperature
limitations required that all of the mixture tests shown in the

figure, except for the 95% isobutane - 5Z hexane test condition

at a pressure ratio of 10, be run at subcritical pressures at
the turbine inlet, and some possibility exists that a. small
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amount of moisture may have been present at the heater outlet
for those tests. The efficiencies were calculated assuming no
moisture; - if, for example, 37 moisture had been present, the
actual efficiency would have been about 17 higher for the
mixture results "than .shown by ‘the plotted points. A second
uncertainty, not included in the + 1.47% band, is the uncertainty
in composition, which in turn, results in an uncertainty in the
isentropic enthalpy change and turbine efficiency. For example,
for an “error of 0.01 in the concentration of hexane for the 0.9
isobutane - 0.1 ”hexane’mixture;pthe resulting error in turbine
efficiency could’ be as large as about 1%; the uncertainty is
larger for the working fluids having higher concentrations of -
the heavy component. The compositions determined from the

.gas—-chromatograph analyses ‘are believed to be repeatable within

about 7% - of the concentration of the heavy component or within -
about  40.007 in" hexane concentration for a 0.9/0.1
isobutane-hexane mixture.” This situation needs further study.

To ‘complete this aspect of the program the effect of mixed-vapor

turbine expanSions‘“bn tukBiheﬂ efficiency, relative to ‘the
expansion of s1ngle-component vapors,‘ will be investigated in
more detail dur1ng the next phase of ‘testing. Tests will be -
conducted for propane—1sopentane mixtures, additional data will
be obtained for {isobutane-hexane mixtures, and procedures for
determining working-f]uid composition will be checked. Further,

‘the = turbine manufacturer, Barber-Nichols Engineering, wi]] be

asked to predict curves of ' turbine efficiency versus turbine
pressure ratio for the 90% isobutane -°10% hexane, pure ‘propane,
and 90% propane - 10% 1sopentane work1ng fluids. for compar1son

‘w1th the exper1menta1 trends.
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VII. CONCLUSIONS

‘The conclusions reached from the results presented here are discussed
below in the same order as, and following the criteria listed in the
introduction (Section 1II-3) -for judging the success of the'experimental
effort.

1. State-point thermodynamic properties of the mixed-hydrocarbon fluids
can be predicted satisfactorily with the NBS properties code.
Overall, no significant deficiencies in NBS properties were detectgd
for - the -working fluids tested in. the propane-isopentane and
isobutane-hexane families. i

2. Supercritical vaporization processes and heat-exchanger performance
can be predicted using state-of-the-technology heat exchanger design
codes. The HTRI single-phase shell-and-tube heat-exchanger design
code ST-4 Mod. 5.4 (applied incrementally to account for variable
working-fluid properties) predicted temperature distributions using
NBS fluid properties which were in excellent agreement with measured
temperatures. The code calculated surface areas required to produce
the experimental results which were slightly larger than the actual
area (about 20%) when suitable fouling resistances on the geofluid
side were included. The fouling resistances calculated showed
reasonable trends with time, and had the magnitudes expected for
geothermal fouling in this service.

3. Counterflow integral condensation can be achieved within practical
limits, and the mixed hydrocarbon condensation behavior can be
predicted by state-of-the-technology condenser design codes. The
HTRI condenser design code, CST-1 Mod 2.0 (with modified input to
account for the internal fins), using NBS thermophysical pfoperties
computed condenser temperature distributions which were in excellent
agreement with measured temperatures. Results showed that this code
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is slightly conservative when used for design, and should result in
a condenser which will deliver a condensing temperature about
0. 5°9F loﬁer than  the design condensingk temperature, on the
average. The condensér; pressure produced should be equal to the
bubble-point pressuré for a temperature which 1is about 1.5°F
Tower, on the average, than the design condensing temperature. No
measurable departure from integral cqndensatibn was detected during
the present vertical-condenser tests.

Two additional results and/or conclusions of interest were noted
pertaining to the condenser data: First, no effects of fouling were
detected. Second, although the condensing heat-transfer
coefficients were about 307 Tlower for the 907 propane - 107
isopentane mixture than for pure propane, the approach of the
condensing - (bubble-point) témperature to the cooling water inlet
temperature was closer for the mixture than for the pure fluid; this
result helps to allay previous fears relative to the difficulty of
condensing mixed-hydrocarbon vapors.

Turbine efficiencies can be achieved for mixed-hydrocarbon vapor
expansions which ~are comparable with those obtained for
sing]e—componént‘ vapor: expansions. Preliminary results include one
series of turbine .expansions. with 957 isobutane - 5Z hexane which

were compared with a number of pure isobutane turbine expansions;

these results did not show significant difference from values

obtained for isobutane. ‘Slightly lower turbine efficiencies ( 27
Tower than for isobutane) were plotted for 907 isobutane - 107
hexane but those are not considered conclusive at this time.
Further investigation is planned during the next te$trphasé.

Turbine efficiency is not degraded significantly by utilization of

supersaturated-vapor  turbine-expansion processes. Preliminary
results suggest that no significant degradation in turbine
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efficiency has occurred for either single-component (pure vapor) or
mixed~hydrocarbon vapor expansions during the several series of
turbine expansion tests conducted with the condenser in the vertical
attitude. This conclusion will be reexamined after more data have

been obtained during the next phase of the program.

Overall, it is concluded that the results presented‘ here are very
favorable and support previous projectiohs of potential performance gains
approaching 287% for advanced binary plants. The corroboration of the
eaf]ier performance projections is being achieVed on a
component-by-component basis. |
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The following describes the parameters tested during the phase of
testing being reported. Specific test conditions are not given for each of
the individual tests; rather the different parameters that were varied are
identified. Unless otherwise stated, the conditions listed are for the
working fluid heater outlet vapor stream or the working fluid condenser
vapor inlet stream. Those conditions which were limited by the temperature
of the geothermal resource are so indicated with an "*",

HEATER EXPERIMENTS CONDUCTED
Isobutane Working Fluid Family:.

~FLUIDS: isobutane
957 isobutane, 5% hexane
90% isobutane, 10Z hexane

—PRESSURE: 470 psia (boiling)"
500 psia (just below critical pressure)
550 psia (just above critical pressure)
600 psia (super critical)

For each of the working fluids, the heater was to have been
operated at four pressures; boiling, just below and just above the
critical pressure, and at a supercritical pressure. For the
isobutane family of fluids it was possible to operate at these
pressures with all of the fluids except the 90Z isobutane, 10%
hexane fluid. It was not possible to operate at the higher heater
pressure with this fluid because of the limitation of the brine
resource temperature.

~TEMPERATURE: 265 F-310 F (isobutane)
275 F-312 F* (95Z isobutane, 5% hexane)
285 F-304 F¥* (907 isobutane, 10%Z hexane)

For each of the heater pressures the working fluid outlet
temperature was varied from a condition from where if an
isentropic expansion occured from the heater outlet to the
condenser inlet (a turbine expansion), the expansion process would
just clear the "dome" or two-phase region. From the heater outlet
temperature defined by this expansion process, the working fluid
temperature was decreased by 5 F and increased by 5 and 10 F.
Again because of the limitations imposed by the brine resource
temperature, it was not possible to obtain all of the desired
temperature variations with the 957 isobutane, 5Z hexane and the
90% isobutane, 10% hexane fluids. '




-FLOW RATES:  3700-11000 1b/hr (isobutane)
3700-9500% 1b/hr (95Z isobutane, 57 hexane)
3700-7000% 1b/hr (90% isobutane, 10Z hexane)

For each of the heater presures, the,working fluid flow rate was
varied +/- 25% from the predicted flow rate through the HCRF
turbine at that heater pressure. In addition for selected test
runs data was collected at 50, 75, and 100Z of the specified flow
rate. Because of the brine temperature limitations at the time the
particular test series were being conducted, it was not possible to
obtain data on all of the desired condit1ons. particularly w1th the
90% isobutane, 10% hexane fluid.

HEATER EXPERIMENTS,CONDUCTED

Propane Working Fluid'Famin;:“

~FLUIDS: propane
- 957 propane, 5% isopentane
B 90% propane.i1OZ isopentane

-PRESSURE: 570 psia. (boiling)
600 psia (just below critical pressure)
. 650 psia (just above critical pressure) |
700 psia (super- critical) i |

For each of the work1ng f1u1ds. the heater was to have been
operated at four. pressures; boiling, just below and just above the
critical pressure, and. at -a super cr1t1ca1 pressure ‘

~TEMPERATURE: 210 F~250 F . (propane) e '
' 220 F-260 F (95% propane, 5% isopentane)
230 F=270 F (902 propane, 10% isopentane)

For each of the heater pressures the working fluid outlet
temperature was varied from a condition from where if an isentropic
expansion occured from the heater outlet to the condenser inlet (a
turb1ne expansion), the expansion process would just clear the
"dome" or two-phase region. From the heater outlet temperature
defined by this expansion process, the working fluid temperature
was decreased by 5 F and increased by 5 and 10 F..

~FLOW RATES° 3700211600 1b/r (propane) =
~~3700-11400 1b/hr (95% propane, 5% isopentane)
3700—11000 lb/hr (90% propane, 10% 1sopentane)

For each of the’ heater presures. the working f1u1d f1ow rate was
varied +/- 25% from the predicted flow rate through the HCRF
turbine at that heater pressure. In addition for selected test runs
data was collected at 50, 75, and 100% of the specified flow rate.
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COUNTERCURRENT CONDENSER TESTS
Isobutane Working Fluid Family:

-FLUIDS: isobutane
-95Z isobutane, 5% hexane
90% isobutane, TOZ hexane

~COOLING WATER
FLOW RATE: 50000 1b/hr
67000 1b/hr

75000 1b/hr

For each of the working fluids, tests were conducted at three
cooling water flow rates; 50000, 67000, and 75000 1b/hr. The
nominal flow rate for most of the tests was 67000 1b/hr. For
selected conditions, tests were conducted with all the parameters
held constant except the cooling water flow which was varied,

~WORKING FLUID
FLOW RATE: 3700-11000 1b/hr (1sobutane)
3700-9500% 1b/hr (95% isobutane, 57 hexane)
3700~7000% 1b/hr (90%Z isobutane, 10% hexane)

For each of the working fluids, the working fluid flow rate was
varied +/- 25Z from the predicted flow rate through the HCRF
turbine at that heater pressure. For selected test runs data was
also collected at 50, 75, and 100%Z of the specified flow rate.
Data for both the condenser and heater were taken during these
tests. In addition specific tests, unique to the condenser were
run with each fluid. These condenser tests were run from 6600 to
9800 1b/hr. Because of the brine temperature limitations at the
time the particular test serjes were being conducted, it was not
possible to obtain data on all of the desired conditions,
particularly with the 907 isobutane, 10Z hexane fluid.

~INLET
SUPERHEAT: 80 F
60F
40F
- 20F
10F

The condenser test data taken in conjunction with the heater
testing did not attempt to maintain the level of the superheat
entering the condenser. The tests unique to the condenser however
did control the level of superheat in the working fluid entering
the condenser to the values indicated for each of the fluids
tested (with the exception of the 90% isobutane, 10% hexane for
which testing was Timited due to the brine temperature).
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COUNTERCURRENT CONDENSER,TESTSU
Propane Working F1u1d‘dei1y{£e

‘-‘FL.UID$= . propane i
CRREOERE ‘ gsz propane' 57 isopentane s
9oz Ppropane,’ TOZ isopentane ff

~COOLING WATER : T
FLOW RATE: 50000 1b/hr '
67000 1b/hr
75000 1b/hr o }
For each of the working fluids, tests were conducted at three
cooling water flow rates; 50000, 67000, ‘and 75000 1b/hr. The
nominal flow rate for most of ‘the ‘tests was 67000 1b/hr. For
selected conditions, tests were conducted with all the parameters
held constant except the cooling water flow ‘which was varied.

—WORKING FLUID * . B o

FLOW RATE : 3700—11600 1b/hr (propane) *Z" ‘
S *-3700-11400 ‘1b/hr (95% propane, 5% 1sopehtane)
3700—11000 1b/hr (QOZ propane, 10% isopentane)

For each of the working fluids, the working fluid flow rate was
varied +/- 25% from the predicted flow rate through the HCRF
turbine at that heater pressure. For selected test runs data was
also collected at 50, 75, and 100% of the specified flow rate. Data
for both the condenser and heater were taken during these tests.

In addition, specific tests unique to the condenser were run with
each fluid. These condenser tests were run from 6000 to 9000

1b/hr.
~INLET : L
- SUPERHEAT: 40 F
' o F
CLRQF e e
: 10 Fooaio
5 F\ ,gr""(' T

The condenser test data taken 1n conJunct1on with the heater';j:‘
testing-did not attempt to maintain ‘the level of ‘the superheat
entering the condenser.’ The tests unique to the condenser however
did ‘control thé-Tevel of 'superheat in the working: fluid entering
the cgndenser to the va]ues 1nd1cated for each of the f]uids B
teste ¥ ‘
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TURBINE TESTS CONDUCTED

-FLUIDS: isobutane ... e
957 isobutane, 5% hexane '
90% isobutane, 10Z hexane ..

The majority of the testing with the HCRF turbine was done with
the isobutane working fluid, Some limited testing was also done
with the 957 1sobutane. 57 hexane and. the 90% isobutane, 10%
hexane working fluids. (The turbine was operated with the propane
family of working fluids, however, this was done pr1mar11y in a
checkout mode and no performance data was generated ) :

-PRESSURE @ -
INLET: 510 psia (isobutane)
; : 550 psia (isobutane) -
560 psia. (isobutane) -
550 psia (95% isobutane,. 57 hexane)
510 psia (957 isobutane, 5% hexane) .
480 psia. (9Q7Aisobutane. 107% hexane)

Testing was done with the heaters operating in both a - .
supercritical mode and in a boiling mode with the turbine
operating. Testing in the supercritical mode with both the 9SZ
isobutane, 57 hexane and the 90% isobutane, 10%Z hexane working
fluids was limited or not possible because of the Tow brine
temperatures.

-PRESSURE @
EXHAUST: 55 psia
, 65 psia
75 psia
85 psia
95 psia
105 psia
115 psia
125 psia

The turbine exhaust pressure was not contro]led except for those
test conditions where data was collected on the turbine
performance at different pressure ratios. These tests (varying
pressure ratio) were collected for each of the fluids in the
working fluid family. It was not possible to run the 95% - -
isobutane, 57 hexane or the 907 isobutane, 10Z hexane fluids with
varying pressure ratios and the heater (turbine inlet) in a ,
supercritical mode; in order to get performance data at d1fferentl
pressure ratios with these fluids the unit had to operate as a _
boiling cycle. (A limitation imposed by the brine temperature.)i‘
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~-SUPERHEAT @
EXHAUST: 2isobutane) i
(isobutane and 95 isobutane, 5 hexane;
,fisobutane and 95 isobutane, 5 hexane
isobutane and 95 isobutane, 5 hexane)
'§95 isobutane, 5 hexane)
95 isobutane, 5 hexane)

A series of tests was run with both the isobutane and the 95%

isobutane, 5% hexane working fluids where the amount of superheat

in the turbine exhaust was controlled. The exhaust temperature
was controlled by adjusting the working fluid vapor temperature
leaving the heater (entering the turbine) by changing the brine
flow rate.  The purpose of these tests was to obtain -performance
data as the isentropic expansion process in the turbine nozzles
went through the "two. phase” region at varying magnitudes of
equilibrium mositure level. Because of the limitations imposed
by the low brine temperatures, the 95Z isobutane, 5% hexane fluid
tests could not be conducted at a condition where the isentropic
expansion process completely missed the "dome".
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INTEGRAL CONDENSATION TESTS

-FLUIDS: propane AT
907 propane, 10% isopentane
80% propane, 20Z isopentane
% propane, 25% isopentane
70Z propane, 30Z isopentane
65Z propane, 357 isopentane .
607 propane, 40Z isopentane

Fluids used for this test series ranged in composition from a pure
(technical grade) propane fluid to a mixture of 60% propane, 40%
isopentane for the purpose of attempting to identify the deviation
from the assumption of integral condensation in the condenser
performance model. Testing to examine the performance of fluids
with higher levels of isopentane was limited due to the low brine
temperatures.

-WORKING FLUID
FLOW RATE: 6400 1b/hr-
7700 1b/hr
9000 1b/hr

Performance data was collected for each of the fluids tested at
working fluid flow rates of 6400 to 9000 1b/hr.

~COOLING WATER
FLOW RATES: 50000 1b/hr
67000 1b/hr
75000 1b/hr

At a nominal working fluid flow rate ( 7700 1b/hr) for each fluid,
the cooling water flow rate was varied from 50000 to 75000 1b/hr,

-INLET
SUPERHEAT: 30 F
10 F

The amount of superheat in the working fluid vapor entering the
condenser was varied from 30 to 10 F at each of the working fluid
and cooling water flow rates tested for all of the working fluids
used in this test series.




'y

Initially approximately 600 tests were identified for testing
with the facility; 417 tests were conducted. Of those tests not
run, some were postponed because the turbine was not available for
operation when some of the fluids were tested and in some instances, the
temperature of the geothermal fluid was not high enough to obtain the
desired heater outlet conditions. For the initial analysis of the data,
a common series of tests were selected for analysis for each of the
working fluids. If the analysis of the data did not fit the performance
predicted by the models, and/or appeared questionable, the remaining
data would have been analyzed as necessary. For the tests selected for
the analysis of the heater performance, three different heater pressures
were selected; one just below the critical pressure (a boiling cycle),
one just above the critical pressure, and one farther above the critical
pressure (both supercritical cycles). For one of the tests (just above
the critical pressure), performance was analyzed for different working
fluid flow rates. These common heater test conditions were analyzed for
each of the working fluids except the 907 isobutane, 107 hexane and the
95% 1isobutane, 5% hexane working fluids, where the testing was limited
do to the brine temperature. : '

The condenser tests analyzed initially, like the heater tests, were
common for all of the fluids tested, except the 90% isobutane, 102
hexane. The condenser tests analyzed were run at supercritical heater
pressures, with different working fluid flow rates, cooling water flow
rates, and degrees of superheat. The different flow rates evaluated
were kept as similar as possible, particluarly within the same working
fluid family., The same condition was applied with the levels of
superheat. The tests with the 907 isobutane, 10Z hexane working fluid
were limited because of the low brine temperatures. In general these
tests were run at lower than desired working fluid flow rates.

The following two tables identify the fluids tested (nominal
chemsitry) and the test conditions that were initially evaluated.
Note the alpha-numeric designation given to each of the test con-
ditions; the alpha designation identifies the nominal chemistry of the
fluid being tested. The second table (giving test conditions) lists the
approximate values of the controlled parameters for the heater and
condenser tests initially evaluated. Also included in this appendix are
the data sheets for the tests which were evaluated.

The alpha-numeric file name identifies the test condition and the
working fluid (see the first of the following tables). The description
of the channels on the data sheets provides an adequate identification
of the location of the sensors with the following exceptions. The "SCHX
WF TEMP" are the intermediate working fluid temperatures on the heater.
The PHx and the VAPx designate whether the sensor is on the preheater or
the vaporizer. The working fluid temperature profile is from the inlet
or cold end to the outlet or hot end. The "CONDENSER CW TEMP: CC1-CC7"
are the cooling water temperature sensors that were added after the
initial installation. The cooling water temperature sensors are listed
on the data sheets from the bottom (cold end) to the top (hot end) of
the vessel. Note that for some of these cooling water temperature
sensors the value listed on the data sheets is one third of the actual
value. This resulted from the lack of spare instrumentation leads when
the sensors were installed which neccesitated taking the cooling water
temperature profile with three distinct sets of readings. These three
sets were then averaged to provide the data used for analysis.
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A1l. SUPERCRITICAL CYCLE FLUIDS TESTED

Fluid

isobutane

95
5

90
10

isobutane,
hexane

isobutane,
hexane

- propane

95
5

90
10
80
20

75
25

70
30

65
35

60
40

propane,
isopentane

propane,
isopentane

propane,
isopentane

propane,
isopentane

propane,
isopentane

propane,
isopentane

propane,
isopentane

Test
. No.

Axxx

Bxxx

Cxxx

Dxxx

Exxx

Fxxx

Hxxx

Ixxx

Jxxx

Kxxx

Lxxx

Critical
Temperature

274.9 F
283.5 F

292.1 F

205.95 F
213.4 F

220.9 F
236.2 F
244 ¥

251.8 F
259.7 F

267.7 F
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Critical
Pressure

529,2 psia
533.9 psia

538.3 psia

615.9 psia
622.5 psia

' 628.9 psia

640.1 psia

644.4 psia

647.5 psia

649.1 psia

648.9 psia



A2a.- SUPERCRITICAL CYCLE DATA ANALYZED
HEATER TESTS

Test - Heater = Heater Outlet - Working Fluid

"~ No. " ‘Pressure Temperature = =~ Flow Rate
A15 500 psia 280 F ~ ' 7200 1b/hr
A28 550 psia 290 F - 8200 1b/hr
A28 weTw omw 6150 Tb/hr
A28 - neoom oW e 900 1b/hr
A33 550 psia 300 F © 8200 1b/hr
A4l 600 psia 300 F 9200 1b/hr
B15 500 psia 288 F 7100 1b/hr
B28 550 psia 298 F /8100 1b/hr
B28 wroewoomom 6075 1b/hr
B28 moomomow o 4050 1b/hr
cns 550 psia 294 F - 8600 1b/hr
D15 600 psia 220 F - 8000 1b/hr
D28 ‘. 650 psia 230 F 8600 1b/hr
D28 voon wew - " 6450 1b/hr
D28 " " won : 4300 1b/hr
D33 650 psia- 240 F - - 8600 1b/hr
D41 - 700 psia 239 F - 9400 1b/hr
E1S . . 600 psia 231 F - - 7900 1b/hr
E28 650 psia 241 F - . 8600 1b/hr
E28 " "o "0 6450 1b/hr
E28 " " """ - 4300 1b/hr
E33 650 psia 251 F ° 8600 Tb/hr
E41 700 psia 250 F 9300 1b/hr
F15 - 600 psia 240 F - © :7900 1b/hr
F28 650 psia 250 F *° - 8600 1b/hr

) F28 . n LRI | LU : : 6450 lb/hr
F28 "o o w s 4300 1b/hr
F33 - 650 psia = 260 F - ~° - 8600 1b/hr

v

F41 700 psia

A1l

259 F 9300 1b/hr



A2a. SUPERCRITICAL CYCLE DATA ANALYZED

CONDENSER TESTS

Test Heater Working Fluid Cooling Water
No. Pressure Flow Rate Flow Rate
A28 550 psia 8200 1b/hr 67000 1b/hr
A28 " " 6150 tb/hr " "
A28 " " 4100 1b/hr " ﬁ
A53 550 psia 6600 1b/hr - 67000 1b/hr
A61 " " 9250 1b/hr " "
A66 L 7" " n " "
A71 n " 1" " 1] 11}
A76 11 n n " " ) n
B28 550 psia 8200 1b/hr 67000 1b/hr
828 " ‘ " 6150 ]b/hr " "
B28 " " 4100 1b/hr " "
B55 550 psia 9250 1b/hr 67000 1b/hr
B61 "o" 9250 Tb/hr " "
B66 ] n n n n "
871 n n n " n "
B76 n n n"n ” 11} "
C100 550 psia 4900 1b/hr 67000 1b/hr
C101 " " 6100 1b/hr " "
C102 " " 7900 1b/hr " "
C103 " " 8650 1b/hr " "
c110 " " 4900 1b/hr 50000 1b/hr
¢ " " 6500 1b/hr " "
Cc112 " " 7700 1b/hr " "
C113 " " 8600 1b/hr " "
D28 650 psia 8600 1b/hr 67000 1b/hr
D28 " " 6450 1b/hr " "
D28 " " 4300 1b/hr " "
D35 " " 8600 1b/hr 75000 1b/hr
D37 " " " " 50000 1b/hr
D55 650 psia 9250 1b/hr 67000 1b/hr
062 n ”" " 11} " 1]
D65 " n n n n "
D71 " n n 11 " 11
D77 " " 1] " (1} "
E28 650 psia 8600 1b/hr 67000 1b/hr
E28 " " 6450 1b/hr " "
E28 " " 4300 1b/hr " "
E35 " " 8600 1b/hr 75000 1b/hr
E37 " " " " 50000 1b/hr
ES5 650 psia 9250 1b/hr 67000 1b/hr
E61 n " " n " n
E66 L] " " 1 1] " n
ETI n n " " n "
E76 n n n " " ”"n
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F28
F28

F28

" F35

F37

F55

F61

F66 .
F71

D103
F103

H103 -
L103 -
1105

A2a. SUPERCRITICAL CYCLE DATA ANALYZED

650 psaa\

;‘630 psza

-"690 psla'

CONDENSER TESTS (cont'd)

. 8600 1b/hr
6450 1b/hr

4300 1b/hr
8600 1b/hr
" "
9250 1b/hr
n "

n B R

8200 1b/hr
" 3 n

n n o

8200 1b/hr -
n | |

67000 1b/hr
" "

75000 1b/hr
50000 1b/hr

67000 1b/hr
s 1] n

n "

67000 1b/hr
no "

67000 1b/hr
" ‘ n .
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File: . -

Trial: 2}

Time: Pvr28/713742
Fluid:

CHANNEL DESCRIPTION

EEREEEERFEE R LI R E R R R R E R R AR R R E R SRR R R LR RE R T FEFEFRAF AR AR EREREREX

FE-GF-1, GF FLOW RAT:

TE~-GF-3, PLANT INLET GF TEMP
TE-GF-102, SCHX INLET GF TEMP
TE-GF-108, SCHX INTER GF TENWP
TE-GF-163, SCHX CUTL:T TEMP
TE-GF-€, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .10 LEVEL
PT-WF~-16, CONDEMEER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMFP DISC FPRESS
FE~WF-1, SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY?RSS FLOW
FE-WF-1/61, TOTAL WF PUMP FLOW
PT-WF-10©, SCHX kF INLET PRESS
TE-WF-101, SCHX kF INLET TEMP
TE-WF-188, SCHX kF TzMP:PH1
TE-WF-189, SCHX WF TIMP:PH2
TE-UWF~-162, SCHX INTER WF TEMP
TE-WF-111, SCHX WF TIMP:VAP1
TE-WF-118, SCHX WF TIMP:VRP2
TE-WF-184, SCHX CUTLZIT WF TEMP
PT-UF-?4, WF VYAPCR F_.OW PRESS
FE-WF-7, SCHX OUTLET VRPOR FLOW
TE-WF-3, WF VAPOF FLOW TEMP
TE-WF-52, TURBINE IN_ET TEWP
PT-WF-10, TURBINE IN.ET PRESS
TE-WF-53, TURBINE OUTLET TEMP
PT-WF-12, TUREBINE OUTLET PRESS
TE-WF-13, CONDENESER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CW-1, PLANT IMLET CW FLOW
FE~-CW-22, CONDENEER JUTLET CW FLOW
TE-CH-4, CONDENSER I4LET CW TEMP
CONDEINSER CW TEMF:CC?

TE-CW-101, LOWER COND CW TEMP
CONDEINSER CW TEMF:CCS3

CONDENSER CW TEMF:CC5S

CONDEINSER CW TEMF:CC#

CONDENSER CW TEMF:CC3

TE-CH-106, UPPER COND CH TEMP
CONDENSER CW TEMF:CC2

CONDEINSER CW TEMF:CCi

TE-CU~-5, CONDENSER OJTLET CW TEMP
SPARE

SPARE

A-14

VALUE UNITS
17.9145 GPM
321.6000 DEG F
316.2800 . DEG F
252.9500 DEG F
177.4500 DEG F
180.3560  DEG F
22.1756 - INCH
S1.2900 PSIG
92.7500 DEG F

' 643.9500 PSIG
24.6630 GPM
9.4538 GPM
33.6950 GPH
484.6000 PSIG
118.8100 DEG F
190.30080 DEG F
226.1000 DEG F
245.7000 DEG F
259,9568 DEG F
268.5600 DEG F
278.11580 DEG F
485. 6500 PSIG
14.5255 ACFM
261.6508 DEG F
116.8508 DEG F

-.5700 PSIG
112. 2500 DEG F

-.10850 PSIG
2082.9000 DEG F
52.4200 PSIG
363.1060 GPM
137.5400 GPM
80. 8000 DEG F
@.0000 DEG F
87.5000 DEG F
0.0000 DEG F
0.00080 DEG F
0.0000 DEG F
4005688  DEG F
94,6500 DEG F
0.0000 DEG F
¢.2008 DEG F
99,7500 DEG F
0.0000 SPARE
0.0000 SPARE
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Fite: R26-1:C12

Trial:. ) 8 .
Time:! S o ee8s/17711/,37
Fluid:

CHANNEL DESCR!PTION
*****&*******o***********&**********************************************

FE-GF-1, GF FLOW RATZ

TE-GF=3, 'PLANT IMLET GF TEMP
TE-GF~182, SCHX INLET GF TEMP
TE-GF-10@, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTLIT TEMP
TE-GF~-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .1Q LEVEL
PT=WF-16, CONDENSER JUTLET PRESS'
TE-WF-58, CONDENSER JUTLET 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-WF~106, SCHX kF INLET PRESS
TE-WF-181, SCHX kF INLET TEMP
TE-WF=-168, SCHX WF TIMP:PH1™
TE-WF-1089, SCHX kF TIMP:PH2
TE-WF-102, SCHX INTER WF TEMP ~
TE-WF-111, SCHX kF TIMP:VAP1
TE-WF-110, SCHX KF TEIMP:VAP2
TE-WF-104, SCHX CUTLZT WF TEMP
PT-WF-74, WF VYAPCR F.OW PRESS
FE=WF=7, SCHX OUTLET VAPOR FLONW
TE-WF-3, WF VAPOF FLJIW 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:. ;fF”

FE-CH=1, PLANT IMLET CW FLOW.

FE-CW~-22, CONDENEER JUTLET CW FLOW

TE-CH-4, CONDENSER INLET CW TEMP
CONDENSER CW TEMF:CC?

TE-CH-101, LOWER COND CK TEMP
CONDENSER €W TEMF:CCS -
CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC#$

CONDENSER CW TEMF:CC3

TE-CH-100, UPPER COND CW TEMP
- CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CCl

'TE-CHTS! CONDENSER OJTLET CN TEMP

SPARE.

" SPARE

VALUE UNITS'
18,7200  GPM |
320.4000  DEG F-
314.3800  DEG F
264.1008  DEG F
184.156¢  DEG F
186.4866  DEG F

15.9080 INCH

" 44,3400 PSIG
685.9000 DEG F
€46.2000  PSIG

12,0600 GPM
24.2160 GPH
35.7600 GPH
534,5008  PSIG
106.7700  DEG F
216,2000  DEG F
247.8600  DEG F
261.3000  DEG F
272.06000  DEG F
g79.8e0¢ = DEG F

©. 289,220  DEG F.

. 535.9080  PSIG

-7.5138 .- ACFM
290,3000  DEG F

96,3000 °  DEG F
'-3.5688  PSIG
' 84,6000 DEG F.

" .1200 © PSIG -
'193,1000  DEG F

143.3%00° © PSIG -

' '349.6000 - GPM

136,4000.°  GPM
'79.0000 DEG F~
" .0000 - DEG F
82,5080 °  DEG F
'0.0008 °  DEG F
‘e.eeee - DEG F.
'9.8006 ~ DEG F
86,2080  DEG F
. 86.6008 DEG F
"9.0800-  DEG F
‘@.00@@° DEG F
'66.8008 °  DEG F
2.0000 SPARE
©.0000 - SPARE



File: Az2e-2:C12

Trial: . @
Time: eere?s12-86
Fluid:

CHANNEL DESCRIPTION

REEEEREEEEEERIRERLEREREX XX EXS *******************************************

FE-GF-1, GF FLOW RATE
TE-GF~3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-188, SCHX INTEX GF TEMP
TE-GF-163, SCHX CUTLZT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENEER .1Q LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENESER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOM
FE-WF~-61, SCHX WF BY3RSS FLOW
FE-WF-1/61, TOTAL WF PUMP FLOW
PT-WF-188, SCHX WF INLET PRESS
TE-WF-181, SCHX WF INLET TEMP
TE-WF-108, SCHX WF TZMP:PH1
TE-WF-189, SCHX WF TZMP:PH2
TE-WF-1082, SCHX INTER WF TEMWP
TE-WF-111, SCHX WF TZMP:VAP}
TE-WF-118, SCHX kF TIMP:VAP2
TE-WF-184, SCHX CUTLZIT WF TEMP
PT-WF-74, WF YAPCR F.OW PRESS
FE-WF-7, SCHX. OUTLET YAPOR FLOW
TE-WF-3, WF VAPOF FLJW 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~CM-1, PLANT IMLET CW FLOW
FE-CW-22, CONDENSER JUTLET CW FLOM
TE-CW-4, CONDENSER INLET CKH TEMP
CONDENSER CW TEMF:CC?

TE-CW-101, LOWER COND CW TEMP
CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC#

CONDENSER CM TEMF:CC3

TE-CW-168, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CCt

TE-CH-5, CONDENSER OJTLET CW TEMP
SPARE

SPARE

VALUE UNITS
18. 3200 GPM
320, 2000 DEG
315. 2600 DEG
267.1000 DEG
187.8760 = DEG
150.7600 DEG
15.4108 INCH
49.8308 PSIG
91,4008 DEG F
636.4006  PSIG
21.9248 GPM
15,3480 GPM
36.6600 GPM
534.8000 PSIG
105, 3700 DEG
2067.3000 DEG
243,0000 DEG
260.2000 DEG
272.9000  DEG
280, 3000 DEG
288, 7500 DEG
534.60600 PSIG
12.4270 ACFM
290.7000 DEG F
96.7000 DEG F

-3.8000 PSIG
86.60060 DEG F
. 1500 PSIG
195. 8000 DEG F
49.8600 PSIG
356.9600  GPM
135.6700 GPM
79.90080 DEG
0.0008 DEG
85.9000  DEG
6.0008 DEG
6.0060 DEG
©.00868 DEG
85. 7000 DEG
92.4000 DEG
0.0008 DEG
0.00800 DEG
96.2000 DEG
8.0000 SPARE
8.0060 - SPARE
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Fitles: fA28-3:C12

Trial:. . . 1%
Time: @e8-1?712730
Fluid:

CHRANNEL DESCRIPTION

EEEELEXRELEEREELY ********F*"I’*i*****************************************!****

FE-GF-1, GF FLOW RATZ
TE-GF-3, PLANT IMLET GF TEMP
TE-GF-102, SCHX INLET GF TEMP.
TE-GF-100, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTLET TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER _I@ LEVEL
PT-WF~16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW .~ .~
FE-WF-61, SCHX WF BY2RSS FLOW
FE-WF-1/61, TOTAL WF PUMP FLOW
PT-WF-10@, SCHX WF INLET PRESS
TE-MF-101, SCHX kF INLET TEMP
TE-WF-108, SCHX LF TEMP:PH1
TE-WF-109, SCHX KF TIMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TIMP:VAP1
TE-WF-118, SCHX kF TEIMP:VAP2
TE-WF-104, SCHX CUTLET WF TEMP
PT-WF-74, WF YAPCR F_OW PRESS
FE-WF-7, SCHX OUTLET YAPOR FLOW
TE-WF-3, WF VAPOR FLJW 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 PRESSQ o

FE-CW-1, PLANT INLET CHW FLON

FE-CW-22, CONDENSER JUTLET CM FLONT

TE-Cl~-4, CONDENSER INLET CW TEMP-
CONDEINSER CW TEMF:CC? : s
TE-CH-101, LOWER COND CW TEMP
CONDEINSER  CW TEMF:CCS :
CONDENSER CW TEMF:CC5

CONDEINSER CW TEMF:CC#

CONDENSER CW TEMF:CC3
TE-CH-100, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC1

- TE=CH-5, CONDENSER OJTLET" CM TEMP

SPARE
SPARE.

VALUE UNITS
25.0060 GPM
320.6000 DEG F
315.4500 DEG F
267.6000 DEG F
191.5700 DEG F
194.8000 DEG F
14.92306 INCH

" 54.3400 RSIG

© 96.20008 DEG F
€33.0000 PSIG

- 30.1980 GPM
7.4340 GPHM
37.3000 GPM
534,.9608° PSIG
169.5700 DEG F
202.7000 DEG F
‘240.6600 DEG F
259.9600 DEG F
273.3600 DEG F
2680.6000 DEG F
288, 3600 DEG F
532.4008 PSIG

16,8186 ACFM .
250.6800 DEG F
95.50006" DEG F

~3,80080 PSIG
£7.7000 DEG F

©.1%58@ PSIG

© 201.4000 DEG F

- 55,7300 PSIG

- 352.1600 GPM
136.2800 GPM

 -80.3800 DEG F
- 9.0000 DEG F
g8e. 1660 DEG F
6.0000 - - DEG F
0.0000 DEG F

- B8.,0000 DEG F

' 85,2000 DEG F

96,9000 DEG-F

' 8.060080 DEG F
8.06000 DEG F

- 162.4680° DEG F
©.0000 " SPARE
6.0000 SPARE




File: . , A28Rav:iCiz

CHANNEL DESCRIPTION

A-18

Trial: (2}

Time: ) 85/64/16/13/24

Fluid:

‘ A ] YALUE UNITS
R R RN R R R R RN R R RN R R R E R R RN R R F R R R PR R R RN R R RRARE RIS R

FE~GF~1, GF FLOW RATZS 15.1297 " GPM
TE-GF-3, PLANT IMLET GF TEMP 312.2333 DEG F
TE-GF~182, SCHX INLET GF TEMP 310. 3222 DEG F
TE-GF-1686, SCHX INTEXR GF TEMP 274.€6333 DEG F
TE-GF-103, SCHX CUTLZIT TEMP 207.4133 DEG F
TE-GF~6, PLANT OLTLET GF TEMP 208.2889 DEG F
LT-WF-15, CONDENSER _IQ LEVEL 16.3164 INCH
PT-WF~16, CONDENSER JUTLET PRESS 36.5733 PSIG
TE-WF~58, CONDENEER JUTLET TEWMP 79.2222 DEG F
PT-WF-~19, FEED PLMP DISC PRESS 713.3778 PSIG
FE-WF~1, SCHX WF FEED FLOW 15.8480 GPHM
FE-WF~-61, SCHX WF BY>ASS FLOW 90,0008 GPM
FE-WF~1/61, TOTAL WF PUMP FLOW 14,5489 - GPM
PT-WF~-160, SCHX kF INLET PRESS 533.95586 PSIG
TE-WF~-1061, SCHX WF INLET TEMP Sg.0178 DEG F
TE-WF-~-188, SCHX WF TZMP:PHI 221.2889 DEG F
TE-WF-189, SCHX kF T:zMP:PH2 256.2111 DEG F
TE-WF~-162, SCHX INTER WF TEMP 269.7333 " DEG F
TE-KWF~-111, SCHX kWF T:IMP:VAP1 27e.08111 DEG F
TE-WF-118, SCHX kF TEIMP:VAP2 281.7222 DEG ‘F
TE-WF~-164, SCHX CUTL:ZT WF TEHMP 290.6467 DEG F
PT-WF-74, WF VAPCR F_OW PRESS 529.5444 PSIG
FE-WF~7, SCHX OUTLET VAPOR FLOW 8.48490 ACFM
TE-WF-3, WF VAPOF FLJW TENMP 290.2222 DEG F
TE-WF~52, TURBINE IN_ET TEWMP 116.4667 DEG F
PT-WF-18, TURBINE IN_ET PRESS 46.6722 PSIG
TE-WF~-53, TURBINE OQUTLET TENMP 111.4333 DEG ¥
PT-WF-12, TURBINE OUTLET PRESS 38.1011 PSIG
TE~WF-13, CONDENEER INLET WF TEMP 194.4222 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 38.2167 FSIG
FE-CW-1, PLANT IMLET CHW FLOMW 340.7600 GPM
FE-CW-22, CONDENSER JUTLET CW FLOW 131.5233 GPM < =
TE-CH-4, CONDENSER INLET CW TEMP 76.7778 DEG F
CONDENSER CW TEMF:CC? 23.7111 DEG'F
TE-ClH~181, LOWER COND CW TEMP 73.555€ DEG F
CONDENSER CW TEMF:CC3 25.1111 DEG F
CONDENSER CW TEMF:CC5 77.6778 DEG F
CONDENSER CW TEMF:CC4 26.0111 DEG F
CONDENNSER CW TEMF:CC3 38.5333 DEGF
TE-Cl-1908, UPPER COND CH TEMP 79.3444 DEG F
CONDENSER CW TEMF:CC2 26.4222 DEG F
CONDENSER CW TEMF:CC1 27.2111 DEG 'F
TE-CH-5, CONDENSER OJTLET CHW TEMP 83.2444 DEGF
SPARE: 8.0008 SPARE
SPARE. @.00600

SPARE



L))

File: . A28BaviCl2

CHANNEL DESCRIPTION

Trial: , e o
Time: 85/04/16,12/32
Fluid: ;
VALUE UNITS
****i********i EEEEEEEERRERERR E******************************************
FE-GF-1, GF FLOW RATZ - 23.5589 GPM
TE~-GF-3, PLANT IMLET GF TEMP 312.4111 DEG F
TE-GF-102, SCHX INLET GF TEMP 310.1778 DEG F
TE-GF-1088, SCHX INTER GF TEMP 276.6333 DEG F
TE-GF-163, SCHX CUTLET TEMP - 215.6056 DEG F
TE-GF-6, PLANT OLTLET GF TEMP . 216,9222 DEG F
LT-WF-15, CONDENSER _IQ LEVEL 16.3199 INCH
PT-WF-16, CONDENSER JUTLET PRESS 40,2744 PSIG
TE-WF=-58, CONDENSER JUTLET TEMP 83.6667 DEG F
PT-UF-19, FEED PLMP DISC PRESS 722,6778 PSIG
FE-WF-1, SCHX WF FEED FLOW . 22,3940 GPM
FE-WF-61, SCHX WF BY>RSS FLDN 0.0000 GPM
FE-WF-1/61, TOTAL WF PUMP.FLOW - 22.01€7 GPM
PT-WF-100, SCHX kF INLET PRESS. ' 534,1333 PSIG
TE~WF~181, SCHX WF INLET TEMP 183.7411 DEG F
TE-WF-188, SCHX LF TZIMP:PH1 - 216.56€7 DEG F
TE-WF-109, SCHX kF TEIMP:PH2: 254.4111 DEG F
TE-WF-102, SCHX INTER WF TEMP 269.7111 DEG F
TE-WF-111, SCHX kF TZIMP:VAP1 279.2444 DEG F
TE-WF-118, SCHX kF TIMP:VAP2 282.,0889 DEG F
TE-WF-1064, SCHX CUTLET. WF TEMP - 291.0356 DEG F
PT-WF-74, WF VAPCR F_OW PRESS. . 528.6111 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOMW 12,2479 ACFM
TE-WF~-3, WF VAPOR FLIW TEMP 291.1000 DEG F
TE-WF-52, TURBINE IN_ET TEMP - 118.2889 DEG F
PT-WF-18, TURBINE IN_ET PRESS 50.6333 PSIG
TE~-WF=53, TURBINE OUTLET.TEMP . 111.8889 DEG F
PT-WF-12, TURBINE OUTLET PRESS ' - 42.6878 PSIG
TE-WF~13, CONDENSER INLET WF TEMP - 198.8778 DEG F
PT-WF-52, CONDENSER -INLET. WF PRESS 42.9667 PSIG
FE-CuW-=1, PLANT IMLET CW FLOW - - = - . = 341.3444 GPM
FE-CWM-22, CONDENSER JUTLET CW FLOW - 133.7367 GPM
TE=CH-4, CONDENSER IVLET CW TEMP - 71.4556 DEG F
CONDENSER CW TEMF:CC? 24.0000 = DEG F
TE~CH-101, 'LOWER COND CW TEMP 75.3333 DEG F
CONDENSER CW TEMF:CCS . ~ 25.8889  DEG F
- CONDENSER CW TEMF:CC5 88,8000 DEG F
CONDENSER CW TEMF:CC#4 27.1222 DEG F
CONDENSER CMW TEMF:CC3 308.4333 DEG F
TE~CH-160, UPPER COND CK TEMP 83,5778 DEG F
CONDENSER CW TEMF:CC2 27.8222 DEG F
- CONDENSER CW TEMF:CC1 SRR 28,8889 DEG F
- TE=CU-5, CONDENSER OJTLET cu TEMP : . 88,7444 DEG F
SPRARE - - 0.0000 SPARE
- SPARE. . - ©.0000 SPARE




File: A2e@av:Clz

CHRANNEL DESCRIPTION

Trial: . o

Time: 85-64/16-11/42

Fluid:

VALUE UNITS
FEEEEEREREEEEVERERXEEXAFFRIRES *******************************************

FE-GF-1, GF FLOW RAT:Z 37.3433 GPM -
TE-GF-3, PLANT IMLET GF TEMP 310.1889" DEG F
TE-GF-102, SCHX INLET GF TEMP - 307.8467 DEG F
TE-GF-100, SCHX INTER GF TEMP 279.455¢ DEG F
TE-GF-103, SCHX CUTLEZT TEMP 227.8960 DEG F
TE-GF~-6, PLANT OLTLET GF TEMP 228.6556 DEG F
LT-WF-15, CONDENSER _IQ LEVEL 17.7986. INCH
PT~WF~16, CONDENSER JUTLET' PRESS 44,3067 PSIG
TE-WF-58, CONDENSER JUTLET TEMP 87.8778 DEG F
PT-WF-1%, FEED PLMP DISC PRESS 664.2111 PSIG
FE-WF-1, SCHX WF FEED FLOW 36.0840 GPM
FE-WF=-61, SCHX WF BY?ASS FLOW 0.0000 GPHM
FE-WF-1-61, TOTAL WF PUMP FLOW 29.8111. GPM
PT-WF-180, SCHX WF INLET PRESS 534,1556 PSIG
TE-WF-181, SCHX kF INLET TEMP 163.6367 DEG F
TE-WF-18€, SCHX hF TIMP:PH1 215.4333 DEG F
TE-WF-189, SCHX WF TIMP:PH2 255.5333 DEG -F
TE-WF-182, SCHX INTER WF TEMP 271.777¢ DEG: F
TE-WF-111, SCHX kF T:IMP:VAP1 280.4556 DEG F
TE-WF-1106, SCHX WF TIMP:VAP2 282.8222 DEG F
TE-WF-184, SCHX CUTLZT WF TEWP 291.4633 DEG F
PT-WF-74, WF VAPCR F_OW PRESS 527.8444 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOW 16,3989 ACFM
TE-WF-3, WF VARPOR FLIOW TEMP 291.6333 DEG F
TE~-WF-52, TURBINE IN_ET TEMP 119.2333 DEG F
PT-WF-18, TURBINE IN_ET PRESS S€.6178 PSIG.
TE-WF-53, TURBINE OUTLET TEMP 1168.4556 DEG F
PT-WF-~12, TURBINE OUTLET PRESS 48,2256 PSIG
TE-WF-13, CONDENSER INLET WF TEMP 282.7667 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 48.3833 PSIG
FE-CK-1, PLANT IMLET CW FLOMW 340.4000 GPM-~
FE-ChW-22, CONDENSER JUTLET CW FLOM 133.6956 GPM ©
TE~CW~-4, CONDENSER INLET CW TEMP 71.2444 DEG F
CONDENSER CW TEMF:CC? 23.9222 DEG F
TE~-CH-1©1, LOWER COND CW TEMP 7€.2444 DEG F
CONDEINSER CKH TEMF:CCS 26.4444 DEG F
CONDENSER CW TEMF:CC3 82.7111 DEG F
CONDENNSER CM TEMF:CC#4 28.1222 " DEG <F
CONDENSER CW TEMF:CC3 30.3333 DEG °F
TE~-CH-168, UPPER COND CW TENMP . 87,5333 DEG'F
CONDENSER CW TEMF:CC2 29.8444 DEG 'F
CONDENSER CW TEMF:CC1 30.6222 DEG °F
TE-CH-5, CONDENSER OJTLET CW TEMP 93.9778 DEG F
SPARE ©.0000 SPARE
SPARE 6.0000

A-20

SPARE
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File: A33aveiC12

Trial: 0
Times ‘ : ess18s16/02
Fluid:

CHANNEL DESCRIPTION

EEEEEEEEEEEERVEEEERERERKES **********************************************

FE-GF-1, GF FLOW RAT:

TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-1006, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTL:ZT TEMP
TE-GF~-6, PLANT OLTLET GF TEMP:
LT-WF=-1%5, CONDENSER .IQ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF~-58, CONDENSER JUTLET "TEMWP
PT-UF=-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW -
FE-WF-61, SCHX WF BY2RASS FLOW
FE-WF-1/61, TOTRAL WF PUMP FLOW
PT-WF-1060, SCHX WF INLET .PRESS. . .
TE-WF~-161, SCHX WF INLET TEWP  :
TE-WF-188, SCHX LF TIMPIPH! . -
TE-WF-109, SCHX LF TIMP:PH2 -
TE-WF-162, SCHX INTER WF TEMP
TE-WF-111, SCHX KF TEMP:VAPL -
TE-WF-118, SCHX kF TIMP:VAP2 . .
TE-WF-164, SCHX CUTLZT WF TENP.
PT-WF~-74, WF VAPCR F.OW PRESS
FE-WF~?7, SCHX OUTLET YAPOR FLOW
TE-WF~-3, WF VAPOF FLJIW TEMP =
TE~-WF-52, TURBINE IN.ET TEMP -
PT-UF-10, TURBINE IN_ET PRESS-
TE-WF~-53, TURBINE OUTLET TEMP
PT-WF-12, TURBINE OUTLET PRESS -
TE-WF-13, CONDENSER INLET: WF TEMF
PT-UF-52, CONDENSER INLET WF .PRESS
FE-CH-1, PLANT IMLET CW FLOW

FE-CH-22, CONDENSER JUTLET CW FLOW

TE-CH-4, CONDENSER INLET CMW TENP
CONDENSER CW TEMF:CC? :
TE-CH-101, LOWER COND CHW TEMP
CONDENSER CH TEMF:CCS .
CONDENNSER CW TEMF:ICC3

CONDENSER CW TEMF:CC4

CONDENSER CW TEMF:CC3

TE-CH-188, UPPER COND CW TEMP:
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC)

TE~CKH-5,. CONDENSER 'OJTLET CMU: TEMP
SPARE -

SPARE.

A-21

VALUE UNITS
29.6070 GPM
321.5560  DEG F
315.8600  DEG F
274.0006  DEG F
202.2000  DEG F
205.956@  DEG F
14.4050 INCH
51.8550 PSIG
93.6000  DEG F
€39.0000  PSIG
30.0300 GPM
7.6260 GPM

 36.9650 GPH
534.5000  PSIG
166.375¢  DEG F
213.8500  DEG F
250.1568  DEG F

~ '267.2000  DEG F

277.8000  DEG F
282.6000  DEG F
298.3760  DEG F
530.850@  PSIG
17.7975 RCFM
3008,956@  DEG F
89.3000 DEG F

-3.3100 PSIG
86.1500 DEG F
.1356 PSIG
224,1006  DEG F

. 53.2850 PSIG

. 3S3.16@@  GPM

© 139.5758 GPM
77.7560 DEG F
©.0000 DEG F
85,0000 DEG F
0.0000 DEG F
e.eoee DEG F
e.eeee .  DEG F
82,4500  DEG F
94.3000 . DEG F
e.oeee DEG F
.0000 DEG F
i01.5506  DEG F
8,0000 SPARE
e.ce0e SPARE




File: AR4iDav:iCl2

Trial: %) )
Time: 09-12/15745
Fluid:
CHRANNEL DESCRIPTION VALUE - UNITS
*************a**********************************************************
i FE-GF-1, GF FLOW RAT: 32.5700 GPM
2 TE-GF-S, PLANT IMLET GF TEMP 320,1667 DEG F
3 TE-GF-1@2, SCHX INLET GF TEMP 318.15%50 DEG F
4 TE-GF-1008, SCHX INTER GF TEMP 281.1833 DEG F
S TE-GF-183, SCHX CUTLZIT TEMP _ 214,4350 DEG F
6 TE-GF-6, PLANT OLTLET GF TENMP ‘ 215.8333 DEG F
7 LT-WF-15, CONDENSER .IQ LEVEL ; 10,8258 INCH
8 PT-WF-16, CONDENSER JUTLET PRESS €2,2883 PSIG
g TE~WF-58, CONDENSER JUTLET TEMP 183.6667 DEG F
1@ PT-WF-19, FEED PLMP DISC PRESS : 642,.5833 PSIG
11 N FE-WF~-1, SCHX WF FEED FLOW 34,0267 GPM
12 FE-WF-61, SCHX WF BY>ASS FLOW : 5.3838 GPM
13 ) FE-WF-1-61, TOTAL WF PUMP FLOW 39.2417 GPHM .~
14 PT-WF-160, SCHX kF INLET PRESS 584.,6833 PSIG
15 TE-WF-181, SCHX kF INLET TEMP 11€.16008 DEG F
16 TE-WF~-168, SCHX LF TZMP:!PHI1 216,.6333 DEG F
1 TE-WF-189, SCHX hF TIMP:PH2 254.5333 DEG F
is TE~-WF-162, SCHX INTER WF TEMP 273.2167 DEG. F
19 TE-WF-111, SCHX kF TIMP:VAP1 285.2500. DEG F
20 TE-WF-110@, SCHX WF T:IMP:VAP2 291.4667 DEG. F
21 TE-WF~-164, SCHX CUTLZT WF TEMP 301.6917 DEG. F
22 PT-WF-74, WF VAPCR F_.OW PRESS 585.0667 PSIG
23 FE-WF-7?, SCHX QUTLET YAPOR FLOW 17.5278 ACFM
24 TE-WF-3, WF VAPOR FLIW TEMP 300.9333 DEG F
25 TE-WF-52, TURBINE IN_ET TENMP 115.4833 DEG F
26 PT-WF-16, TURBINE IN_ET PRESS -3.1900 PSIG
27 TE-WF-53, TUREBINE OUTLET TEMP 113.0333 DEG F
28 PT-WF-12, TURBINE OUTLET PRESS . 1000 PSIG
29 TE-WF-13, CONDENSER INLET WF TEMP 203.5500 DEG. F
36 PT-WF-52, CONDENSER INLET MWF PRESS 64,9880 PSIG
31 FE-CW-1, PLANT IMLET CH FLOW 333.7000 GPH;;
32 FE-CW-22, CONDENSER JUTLET CW FLOM 134.0617. GPM
33 TE-CH-4, CONDENSER INLET CH TEMP 85.4833 . DEG F
34 CONDENSER CHW TEMF:CC? 0.00800 DEG F
35 TE-CH-101, LOWER COND CW TEMP 93.7%008 - DEG F
36 CONDENSER CW TEMF:CCS 0.000686 DEG F
37 CONDENSER CW TEMF:CC5 0.0008 + DEG.F
38 CONDENSER CW TEMF:CC4 0.0000 DEG F
39 CONDENSER CW TEMF:CC3 195, 7833 DEG F
40 TE-Cil-106, UPPER COND CW TEMP 164,.2533 DEG F
41 CONDENSER CH TEMF:CC2 0.06000 DEG F
42 CONDENSER CH TEMF:CC! 0.0000 DEG F
43 TE-CW-5, CONDENSER OJTLET CMW TEMP 118, 9000 DEG F
44 SPARE. 0.00600 SPARE
45 SPARE: 0.0060 SPRARE
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File: RA41AacCl12

CHANNEL DESCR)PTIDN

Trial: g %]
Time: 85/04-18-13-29
FlUid:
VALUE UNITS
****!********9*!*********i**********************************************
FE-GF-1, .GF FLOW RATZ 18.2607 GPHM
TE-GF-3, PLANT IMLET GF TEMP 315.9333 DEG F
TE~-GF-1082, SCHX INLET GF TEMP 313.7933 DEG F
TE-GF-100, SCHX INTER GF TEWMP 284.4889 DEG F
TE-GF~-103, SCHX CUTLZT TEMP 216.2089 DEG F
TE-GF-6, PLANT OLTLET GF TEMP - 217.3€6€7 .DEG F
LT-WF-15, CONDENSER .10 LEVEL 13.2436 INCH
PT-WF-16, CONDENSER JUTLET PRESS - 32.8011 PSIG
TE-WF~-58, CONDENSER JUTLET TEWP . 74.2889 DEG F
PT-WF-19, FEED PLMP DISC PRESS 719.2667 PSIG
FE~WF-1, SCHX WF FEED FLOMW. ' - 16,5353 GPM
FE-WF-61, SCHX WF BY>ASS FLOW, 6.0000 GPM
FE-WF-1-61, TOTAL WF PUMP FLOW 16.6467 GPM .
PT-WF-10@, SCHX WF INLET PRESS. . 583.6889 PSIG
TE~-WF-181, SCHX LF INLET TEMP 96.8867 DEG F
TE~-WF-108, SCHX kF TIMP:PH1 226.7333 DEG F
TE-WF-109, SCHX LF TIMP:PHZ2 264.868333 DEG F
TE-WF-102, SCHX INTER WF TEMP. . 279.3111 DEG F
TE-WF-111, SCHX kF TZMP:VAF1 287.5444 DEG F
TE-WF-110, SCHX kF TIMP:VAP2 292.4111 DEG F
TE-WF-184, SCHX CUTL:ET WF TEMP. 300,7778 DEG F
PT-WF-74,- WF VAPCR F_.OW PRESS‘ . 977.7111 PSIG
FE-WF-?7, SCHX OUTLET VAPOR FLOW - 8.8€619 ACFM
TE-WF-3, WF VAPOF FL3W TEMP 309.5556 DEG F
TE-WF-52, TURBINE IN_ET TEMP 138.2444 DEG F
PT-WF-18, TURBINE IN_ET PRESS | 61.1911 . PEIG
TE-WF-53,. TURBINE OUTLET TEMP. . 183.5111 DEG F
PT-WF=-12, TURBINE OUTLET PRESS - 34,0100 - : PSIG
TE-WF-13, CONDENSER INLET WF TEMP - 195,8889 DEG F
PT-WF=52, CONDENSER INLET WF  PRESS . 34.1489 - PSIG
~ FE-C~-1, PLANT IMLET CW FLOW. - .. 338.9444 . GPM . -
FE-CMW- 22, CONDENESER JUTLET CW FLOMW .135.6167 GPH .
TE-CH-4, CONDENSER INLET CW TEMP €4.6889 DEG F-
CONDENSER CW TEMF:CC? Y 23,3444 DEG F
TE-CW-=181, LOWER COND CW TEMP 67,5778 DEG F
CONDENSER. CH TEMF:CCS 24.3323 DEG F-
CONDEINSER CW TEMF:CC5S 71.4556 DEG F
CONDEINSER. CW TEMF:CC4 24.5778 DEG F
‘CONDEINSER _CW TEMF:ICC3 v 25,1444 DEG F.
TE-CW-106, UPPER COND CW TEMP - 74,3667 DEG F
CONDEINSER CH TEMF:CC2 . 26,9111 - DEG F
CONDENSER. CW TEMF:CC1 :_26}6889.[f DEG F
TE-CW<-5, CONDENSER OJTLET CN TEMP 78.5000 DEG F
SPARE. v @.0000 SPARE
SPARE. 0.0000 SPARE
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File: RA41EBa:Ci2

CHRNNEL DESCRIPTION

1

Trial: @

Time: 85/04/18/12/583

Fluid:

VALUE UNITS
T T Yy Y Yy ey s X2 I 2222

FE~-GF-1, GF FLOW RAT:Z ‘ 31.5678 GPM ‘
TE-GF-3, PLANT IMLET GF TEMP 315.0778 DEG F
TE-GF-182, SCHX INLET GF TEMP 312.9056 DEG F
TE-GF-100, SCHX INTER GF TEWMP 287.9889 DEG F
TE-GF-183, SCHX CUTLZIT TEMP ) 238.0478 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 231.3333 DEG F
LT-WF-15, CONDENSER .I& LEVEL 13.4152 INCH
PT-WF-16, CONDENSER JUTLET PRESS 38.5433 PSIG
TE-WF~58, CONDENSER JUTLET TEMP 79.5222 DEG F
PT-WF-19, FEED PLMP DISC PRESS 726.9889 PSIG
FE-WF-1, SCHX WF FEED FLOMW 25.1807 GPM
FE-WF-€1, SCHX WF BY>ASS FLOW ¢.0000 GPM
FE-WF-1,61, TOTAL KF PUMP FLOMNW 24.8189 GPHM
PT-NF-IBB, SCHX kF INLET PRESS 583.9333 PESI1G
TE-WF-161, SCHX LF INLET TEMP 97.1178 DPEG F
TE-WF-108, SCHX WF TIMP!FHI 224,8556 DEG F
TE-WF-18%, SCHX kF TIMP:PH2 265.155¢6 DEG F
TE-WF-102, SCHX INTER WF TEMP 281.0800 DEG F
TE~WF-111, SCHX kF TZMP:VAP1 289.4222 DEG F
TE-WF-1108, SCHX kF TIMP:VAP2 294.2667 DEG F
TE-WF-1064, SCHX CUTL:ZT WF TEMP 301.4933 DEG F
PT-WF-74, WF YAPCR F_OW PRESS S76.3€667 PSIG
FE-WF-?7, SCHX OUTLET VAPOR FLOW 13.1152 ACFM
TE-WF-3, WF VAPOF FLIOW TEMP 301.5222 DEG F
TE-WF-52, TURBINE IN_ET TEMP 145.3222 DEG F
PT-WF~106, TURBINE IN_ET PRESS 60.8944 PSIG
TE-WF-53, TURBINE OUTLET TEMP 116.9667 DEG F
PT-WF-12, TURBINE OUTLET PRESS 40,1622 PSIG.
TE-WF~13, CONDENSER INLET WF TEMP 201.2556€ DEG F
PT-WF-52, CONDENSER INLET WF PEESS 49,1878 PSIG
FE-Cb-1, PLANT IMLET CH FLOMW i 252.9667 GPHM ..
FE-Ch-22, CONDENSER JUTLET CW FLOMW 135.8922 GPM
TE-Ch-4, CONDENSER INLET CW TENMF €5.5889 - DEG F
CONDENSER CW TEMF:CC? ' 22.4889 DEG F
TE-CH-1©1, LOWER COND CW TEWP 69.78€9 DEG F
CONDENSER CW TEMF:CC> 24.3667 DEG F.
CONDENSER CW TEMF:ICCS5 ?5.4111 DEG F
CONDENSER CW TEMF:CC4 25.8222 DEG F
CONDENNSER CH TEMF:CC3 113.6444 DEG F
TE-CH-100, UPFPER COND CHW TEMP 79.4556 DEG.F
CONDENSER CW TEMF:CC2 26.8889 DEG F
CONDENSER CW TEMF:CC1 . 27.9778 DEG F
TE-CW-~-S, CONDENSER OQJTLET CW TEMP 85.10006 DEG F
SPARE 6.080060 SPARE
SPARE. 6.0600 SPARE
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File: T ' @f418a:C12

CHANNEL DESCRIPTION

Trial: : 2}
Time: - ' 85/04-16-10-5%5
Fluigd:
VALUE UNITS
***e*********o***********¢**********************************************
FE-GF~1, GF FLOW RAT:Z 44,9044 GPM
TE-GF=3, PLANT IMLET GF TEMP 315.1778 DEG F
TE-GF-102, SCHX INLET GF TEMP 3t12.7211 DEG F
TE-GF-100, SCHX INTER GF TEMP 288.855%5¢6 DEG F
TE~GF-1083, SCHX CUTLZIT TEMP .~ 236.4856¢ DEG F
TE-GF-6, PLANT OLTLET GF TEMP - 237.9778 DEG F
LT~WF-15, CONDENSER .1@ LEVEL 12.7414 INCH
PT=-WF~-16, CONDENSER JUTLET PRESS 42.95533 PSIG
TE-WF-58, CONDENESER JUTLET TEMP £4.4222 DEG F
PT-WF-19, FEED PLMP BISC PRESS " 691.7222 PSIG
FE~-WF~1, SCHX WF FEED FLOW 33.4678 GPM
FE-WF-61, SCHX WF BY>ASS FLOW b.0006 GPM
FE-WF~-1761, TOTAL WF PUMP FLOW - 33.2260 GPM
PT-WF-100, SCHX KF INLET PRESS 585.4778 PS1G
TE-WF-101, SCHX WF INLET TEMP 98.2933 DEG F
TE-WF-108, SCHX kF TIMP:PH! 217.€6667 DEG F
TE~WF-109, SCHX LF T:ZMP:!PH2 262,.76889 DEG F
TE-WF-1062, SCHX INTER WF. TEMP 266.40800 DEG F
TE-WF~-111, SCHX kF T:IMP:VAP1 289.6000 DEG F
TE-WF-118, SCHX kF TIMP:VAP2 294.2000 DEG F
TE-WF~-104, SCHX CUTLZT WF TEMF - 300. 1444 DEG F
PT-WF-74, WF VAPCR F_OW PRESS 575.7778 PSIG
FE-WF-?, SCHX OUTLET VAPOR FLOW 16.9432 ACFNM
TE-WF=3, WF VAPOF FLIOW TEMP - 300.1222 DEG F
TE-WF-52, TURBINE IN.ET TEMP 92.3889 DEG F
PT-WF~-10, TURBINE IN_ET PRESS ' 50.8444 PSIG
TE~-WF-53, TURBINE OUTLET. TEMP 98,7333 DEG F
PT-WF-12, TURBINE OUTLET PRESS 46,1178 PEIG
TE-WF-13, CONDENSER INLET WF TEMP - 159.4333 DEG F
PT-WF-52, CONDENSER INLET ‘WF PRESS 46.1800 PSIG
~FE-CW~1, PLANT IMLET CHW FLOW ' .- 349,2222 GPM
FE-CW-22, CONDENEER JUTLET CKW FLOW - - 135.19060 GPM
- TE-CW-4, CONDENSER INLET CW TEMP . - . €5.6444 DEG F
CONDENSER - CW TEMF:CC? L 22.2778 DEG F
TE~-CW-161, LOWER COND CMW TEMP - 71.1889 DEG F
CONDENNSER CW TEMF:CCS 24,7778 DEG F
CONDENSER CH TEMF:CCS3 77.9444 DEG F
CONDEMNSER CW TEMF:CC4 26,6111 DEG F
CONDENSER CW TEMF:CC3 T 24.8222 DEG F
TE~-CH-1060, UPPER COND CN TEMP £3.8889 DEG F
CONDENSER CK TEMF:CC2 28.1778 . DEG F
CONDENSER CW TEMF:CC1 30.7889 DEG F
TE-CHW-5, :CONDENSER OJTLET cu TENP 96,7444 DEG F
SPARE. ‘ 0.8000" SPARE
SPARE. 0.0000 SPARE
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File: AS3aveiCl2

'CHANNEL DESCRIPTION

Trial: e

Time? 08-31-67:08-/84

Fluid:

VALUE UNITS
***if%f*******)-***i******** *E® ***********************************?*fﬁ****

FE~GF-1, GF FLOW RATZ 29.116€7 GPM
TE-GF~3, PLANT IMLET GF TENMP 368.1444 DEG F
TE-GF-162, SCHX INLET GF TENMP 306.7811 DEG F
TE~GF-1060, SCHX INTER GF TENMP 277.3889 DEG F
TE~GF-1@3, SCHX CUTLZIT TEMP 225.3344 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 22€6.1778 DEG F
LT-WF~-15, CONDENSER _1@ LEVEL 16.3258 INCH
PT~-WF-16, CONDENSER DJUTLET PRESS 51.0033 PSIG
TE-WF-58, CONDENSER JUTLET TEMP 94.0889 DEG F
PT~-WF-19, FEED PLMP DISC PRESS 705.677?8 PSIG
FE~WF-1, SCHX WF FEED FLOMW 24.9680 GPM
FE~-WF-€1, SCHX WF BY>ASS FLOW 0.00600 GPM
FE~WF~-1-€61, TOTAL WF PUMP FLOW 24.€200 GPM
PT~-WF-188, SCHX kF INLET PRESS 532.7889 PSIG
TE~-WF-1601, SCHX kF INLET TENMP 1089.7422 DEG F
TE~WF-108, SCHX kF TZMP:PH1 219.2111 DEG F
TE~-UWF-189, SCHX WF TIMP:PH2 252.8778 DEG F
TE-WF-102, SCHX INTER WF TENMP 279.8556 DEG F
TE~WF-111, SCHX LF T:ZMP:VRP1 278.2667 DEG F
TE~-WF-118, SCHX kF T:ZMP:VAP2 2806.8333 DEG F
TE-WF-184, SCHX CUTLZIT WF TEMP 256.5867 DEG F
PT~WF-74, WF VAPCR F.OW PRESS 5$32.5444 PSIG
FE~WF-7, SCHX OUTLET VAPOR FLOW 13.3634 ACFM .
TE~WF-3, WF VRPOF FLIJW TEMP 289.2333 DEG F
TE-WF-52, TURBINE IN_ET TEMP $7.4333 DEG F
PT-WF-16, TURBINE IN_ET PRESS $0.6856 PSIG -
TE-WF-53, TURBINE OUTLET TEWMP $7.8222 DEG F
PT-WF-12, TURBINE OUTLET PRESS $3.4889 PSIG
TE-WF-13, CONDENSER INLET WF TEMP 266.0889 DEG F
PT~WF-52, CONDENEER INLET WF PRESS 50.5622 PSIG -
FE-CH-1, PLANT IMLET CHW FLOW 313,9889 GPM
FE~-CH=-22, CONDENSER JUTLET CW FLOMW 132.8778 GPM .
TE-Ch-4, CONDENSER INLET CW TEMP 86.6778 DEG F
CONDENSER CW TEMF:CC? 26,6808 DEG F
TE-CH-161, LOWER COND CHW TENP 85,0556 DEG F
CONDENSER CW TEMF:CC5 28.9222 DEG F
CONDENNSER CH TEMF:CC3 90.7444 DEG F
CONDENSER CW TEMF:CC4 30.7444 DEG F
CONDENNSER CW TEMF:CC3 -61,0889 DEG F.
TE~-CH-166, UPPER COND CW TENMP 94.0889 DEG F
CONDENSER CHW TEMF:CC2 31.08556 BEG F
CONDENSER CW TEMF:CC1 32.1667 - - DEG F
TE~CH-5, CONDENSER OJTLET CW TEMP 98, 8680 DEG -F
SPARE: ©.00060 - SPARE
SPARE: 6.0000

A-26
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File: A61ave:C12

' CHANNEL DESCRIPTION .

Trials 2]

Time:? 905-04-13:40-84

Fluid:

- YALUE UNITS
*************9 EREEEXFEXEEX *** *******************************************

FE-GF=1, GF FLOW RAT:Z . 29.3622 GPM
TE-~GF=3,  PLANT IMLET GF TEMP . 308.8778 DEG F
TE~-GF~102, SCHX INLET GF. TEMP '366.3122 DEG F
TE~GF-108, SCHX INTEX GF TEMP . 271.60006 DEG F
TE-GF~183, SCHX CUTL:ZT TEMP . - 208.9478 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 210.2556 DEG F
LT~KF-15, CONDENSER .10 LEVEL . - 23.0232 INCH
PT~WF-16, CONDENSER JUTLET PRESS 55.7867 PSIG
TE~WF~-568, CONDENESER JUTLET TEMP 160.50600 DEG F
PT~WF-19, FEED PLMF DISC PRESS -659.7333 PSIG
FE-WF-1, SCHX WF FEED FLOW ' 34.9300 GPM
FE~-WF~-€1, SCHX WF BY>RASS FLOMW ° ‘9.0000 GPM
FE-WF-1/61, TOTAL WF PUMPDFLON 34.8278 GPHM
PT~-WF-100, SCHX LF IdLET PRESS’ $34,0667 PSIG
TE~WF-101, SCHX WF IJLET TEMP“ 197.5767 DEG F
TE~WF~108, SCHX WF TIMPIPH! 195.7444 DEG F
TE~WF=-109, SCHX WF TIMP:PHZ . 287.7556 DEG F
TE~WF =162, SCHX INTER WF TEMP - 259.6444 DEG F
TE-WF-111, SCHXK kF TIMP:IVAPI '274.2556 DEG F
TE~WF-118, SCHX kF TZIMPIVAPZ 280.3444 DEG F
TE~-WF-104, SCHX CUTLZT WF TEMP 279.7211 DEG F
PT~WF-74, WF VAPCR F.OW PRESS . 535.6000 PSIGC
FE~WF=-7, SCHX DUTLET VRFPOR FLOW 15.7448 ACFM
TE-WF-3, WF VAPOF FLIW TEMP . . 2680.1889 DEG F
TE-WF-52, TURBINE IN.ET TEMP . 134.1667 DEG F
PT-WF-18, TURBINE IN_ET PRESS . 58,0500 PSIG
TE-WF-53, TURBINE OUTLET TEMP 123.6111 DEG F
PT-WMF-12, TURBINE OUTLET: PRESS €0,2922 PSIG
TE-NF—lS. CONDEN‘ER INLET WF - TEMP - 159.,3060 DEG F
PT-WF~-52, CONDENSER INLET WF PRESS --56.9%60 "PSIG
FE-CW-1, PLANT IGLET CW FLOW - 329.1444 GPM
FE-CH=-22, CONDEN‘ER(JUTLET (Y] FLON“” '131.7656 GPM
TE-CH-4, CONDENSER INLET CW TEMP =~ 8B.9222 DEG F
CONDENSER CW TEMF:CC? . ; 27.4444° DEG F
TE-CH=-101, LOWER COND CW TEMP - ‘gv.1222 ~ DEG F
CONDEINSER CW TEMF:CCS : 30.4556 DEG F
CONDEINSER CW TEMF:CC3 95,8778 DEG F
"CONDENNSER CW TEMF:CC#4 32.4444 DEG F
CONDENSER CW TEMF:CC3 3€.3333 DEG F
TE-CW=-1€8, UPPER COND CN TEMP - 99,7556 DEG F
CONDEINSER CW TEMF:CC2 » * 83,1667 DEG F
-CONDEINSER CW TEMF:CC1 : s 34,2222 DEG F
TE-CH-5, CONDENSER DJTLET cu TEMP”~"" 164.06444 DEG F
SPARE. v ©.060600 SPARE
SPRRE 8.00600. SPARE
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File: A6EPav:Cl2

Triall o
Time: 65/64-11-/32
Fluid: '

CHANNEL DESCRIPTION

23222y Yy I R R S e T e e A a it

FE-GF-1, GF FLOW RATZ

TE-GF-3, PLANT IMLET GF TEMP
TE-GF-102, SCHX INLET GF TEMP
TE-GF-18@, SCHX INTEX GF TEMP
TE-GF-183, SCHX CUTLZIT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .1& LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMF
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1; SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY>RSS FLOW
FE-WF-1-61, TOTAL WF PUMP FLOW
PT-WF=1008, SCHX LF INLET PRESS
TE-MF-181, SCHX WF INLET TEMP
TE-WF-108, SCHX kF TIMP:PH1
TE-WF-189, SCHX LF TZIMP:PH2
TE-WF~-182, SCHX INTER WF TEMP
TE-WF-111, SCHX WF TZIMP:VAPI
TE-WF-118, SCHX kF TIMP:VAP2
TE-WF-184, SCHX CUTLZIT WF TEMP
PT-WF-74, WF VAPCR F.OW PRESS
FE-WF-?, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOF 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 OUTLET PRESS
TE-WF-13, CONDENSER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CM-1, PLANT IMLET CW FLOW
FE-CM-22, CONDENSER JUTLET CW FLOW
TE-Cl-4, CONDENSER INLET CW TEMF
CONDENSER CK TEMF:CC?

TE-CH-101, LOWER COND CW TEMP
CONDENSER CW TEMF:CC3

CONDENSER CKW TEMF:CC5

CONDENSER CW TEMF:CC4

CONDENSER CW TEMF:CC3

TE-CH-10@, UPPER COND CKW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CH TEMF:CC1

TE-CW-5, CONDENSER OJTLET CW TEMP
SPARE, ~

SPARE

A-28

VALUE UNITS
25.1100 GPH
307.1333 DEG F
304.8544 DEG F
264.6111 DEG F
197.2833 DEG F
198,1556 DEG F
21,1127 INCH
55,7789 PS1G
180. 2000 DEG F
668.1778 PS1G
34.9378 GPM
6.0000 GPM
34.8378 GPM
534.6889 #81G
109.1589 DEG F
18¢.5556 DEG F
228,0222 DEG F
251.7333 DEG F
269.5333 DEG F
2?7.8778 DEG F
278.7822 DEG F
§36.2111 PSIG
14.5028 ACFM
279.2333 DEG F
124.2667 DEG F
57.8622 PSIG
199.1778 DEG F
68.2189 PS1G
139,7556 DEG F
56,7406 PS$1G
329.4111 GPHM
131.9544 GPHM
86,7111 DEG F
27.4333 DEG F
86.6000 DEG F
30.3222 DEG F
95.1667 DEG F
32.0222 DEG F
35.1222 DEG F
99.5333 DEG F
33.2222 ‘DEG F
33.6333 DEG F
162.6889 DEG F
0.060606 SPARE
?.00006 SPARE
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Fite: A71RaviC12

Trial: - . o
Time: . 89/064,08/48
Fluid:

'CHANNEL DESCRIPTION

*******i*****i EEERERFEXREEXERSE *******************************************

FE-GF-1, GF FLOW RATZ
TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-108, SCHX INTEX GF TEMP
TE-GF-163, SCHX CUTLZT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .IQ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW -
FE-WF-61, SCHX WF BY>RSS FLOW
FE-WF-1/61, TOTAL WF PUMP FLON‘
PT-WF-108, SCHX kF INLET PRESS
TE-WF-101, SCHX kF IJLET TEMP
TE-WF-108, SCHX kF TZMP:PH1
TE-WF-109, SCHX kF TIMP:PHZ
TE-WF-182, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TZMP:VAP1
TE-WF-118, SCHX kF TZMP:VAP2
TE-WF-1084, SCHX CUTLZIT WF TEMP
PT-WF-?74, WF VAPCR F_OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOR FLOW 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, CONDENSER INLET WF TEMP "

PT-NF-S2, CONDENEER INLET WF PRESS

FE-CU-1, PLANT IMLET CUW FLOW

FE-CH-22, CONDENSER JUTLET CW FLOW

TE-CH-4, CONDENSER INLET CM TeEmP
CONDENSER CW TEMF:CC?

TE-CM-161, LOKER COND CW TEMP
CONDENSER CW TEMF:CC3

CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC$

CONDENSER CW TEMF:cC3
TE=CH-168, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC1

TE-CH-5, CONDENSER OJTLET CK- TEMP
SPARE

SPARE

A-29
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VALUE UNITS
21.10678 GPM
304.16€7 DEG F
302.6111 DEG F
253.9333 DEG F
184.7767 DEGC F
181.9222 DEG F
18.5681 INCH
53.8367 PSIG
97.7600 DEG F

. 659.0333 PSIG
35.0633 - GPM
©.00060 GPHM
34.9533 GPM
534.0889 PSIG
1686, 4689 DEG F
172.9778° DEG F
213.3556 © DEG F
239.2222 DEG F
261.2778 DEG F
272.5333  DEG F
2768.6367 DEG F

" 534.,6778 PSIG.

13,2789 - °  ACFM
-278.2667 DEG F

© 1106.4808 = DEG F

i 54,6144 - PSIG
" 192.6556 °  DEG F
58.2978 - PSIG
117.8778 DEG ‘F

S 54,5844 PSIG

i gev.ee88 °  GPM

T 134.8111 GPH .

78,9556 DEG F

e6. 711y DEG F
84,8444 DEG F

. 29.5880 DEG F
. 92.5556 DEG F
Y 38,8222 DEG F
34.7667 DEG ‘F
97.1689 DEG F

. 32.4556 °  DEG F

- 33,5222 ¢ DEGF
9%.8333.° . DEG.F
©.0000 SPARE
‘0.,0000 SPARE




File: fireBaviClz

Trial: ) 2
Time: 09-/64-09/38
Fluid:

CHANNEL DESCRIPTION

R R R R I R R R R R R AR E R R RS AR R R F R R R ER R RN RN R SRR R R R TR LAY

1

FE-GF~1, GF FLOW RAT:Z

TE-GF-3, PLANT IM.ET GF TEMFP
TE~GF-162, SCHX INLET GF TEMP
TE-GF-160, SCHX INTER GF TEMP
TE-GF~-103, SCHX CUTLZT TEMP
TE~-GF-6, PLANT OLTLET GF TEHWP
LT-WF-15, CONDENESER .I1@ LEVEL
PT-WF-16, CONDENESER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW
FE-U{F-€1, SCHX WF BY>RSS FLOW
FE-WF-1-61, TOTAL WF PUMP FLOW
PT-WF-106, SCHX KF INLET PRESS
TE-WF-181, SCHX LF INLET TEMP
TE-WF-188, SCHX kF TZMP:PHI1
TE-WF-189, SCHX kF TzIMP:PH2
TE~HF~182, SCHX INTER WF TEMP
TE~-WF-111, SCHX kF TIMP:VAP!
TE-WF-118, SCHX LF TIMP:IVAP2
TE~HF-184, SCHX CUTLZIT WF TEMP
PT-WF~-74, WF VYAPCR F_OW PRESS
FE~-WF~?7, SCHX OUTLET YAPOR FLOW
TE~-WF~3, WF VAPOR FLIOW TEMP
TE~WF~52, TURBINE IN_ET TEMP
PT~WF~-18, TURBINE IN_ET PRESS
TE-WF~53, TURBINE OUTLET TEHMWP
PT-WF-12, TURBINE OUTLET PRESS
TE-WF~13, CONDENSER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CW-1, PLANT IMLET CW FLOMW
FE=CW-22, CONDENSER JUTLET CW FLOW
TE~-CW-4, CONDENSER INLET CW TEMP
CONDENSER CW TEMF:CC? ’
TE-CH-181, LOWER COND CH TEMP
CONDENSER CW TEMF:CCS

CONDENSER CW TEMF:CC3

CONDENNSER CW TEMF:CC#4

CONDENSER CW TEMF:CC3

TE-CW-188, UPPER COND CW TEMP
CONDEINSER CW TEMF:CC2

CONDENNSER CW TEMF:CC1

TE~-CH-5, CONDENSER OJTLET CW TEMFP
SPRARE

SPARE

A-30

VALUE UNITS
19.6497 GPHM
272.6716 DEG F
302.53€7 DEG F
253.2400 DEG F
181.1760 DEG F
173.5300 DEG F
33.7430 INCH
50.4B80 PSIG
$3.9878 DEG F
597.1444 PSIG
194.3489 GPM
3.8500 GPM
31.8489 GPM
478.6811 PSiG
155.9589 DEG F
168.1689 DEG F
208.5111 DEG F
228.5111 DEG F
253.1667 DEG F
267.2333 DEG F
276.4756 DEG F
587.86878 PSIG
70.7551 ACFM
248.3332 DEG F
133.9778 DEG F
62.9233 PSIG
193.6733 DEG F
64.6211 PSI1G
181.9589 DEG F
61.2689 PSIG
298.8722 GPH
153.3367 GPH
85.7633 DEG F
35.68333 DEG F
76.5778 DEG F
29.7444 DEG F
93,7222 DEG F
42.3111 DEG F
35.6222 DEG F
87.4222 DEG F
32.8889" DEG F
44.9111 DEG F
§8.7444 DEG F
11.1000 SPARE
¢.0000 SPARE



File: ‘ B1S@d:C12
Triall <)

Time: 85/04,25-89-14
Fluid:

CHANNEL DESCR]PTION VALUE - UNITS
*************9**********************************************************

1 FE-GF-1, GF FLOW RAT:Z 32.1388 ' GPM

2 TE-GF-3, PLANT IMLET GF TEMP 309.6855¢  DEG F
3 TE-GF-182, SCHX INLET GF' TEMP 308.2467  DEG F
4 TE-GF-188, SCHX INTEX GF TEMP 276.7333  DEG F
5 TE-GF-1@3, SCHX CUTLZT TEMP 221.0833  DEG F
3 TE-GF-6, PLANT OLTLET GF TEMP . 222.8222  DEG F
4 LT-WF-15, CONDENSER .10 LEVEL - 14.6524 INCH
g PT-WF-16, CONDENSER JUTLET PRESS 32,3456 PSIG
5 TE-WF-58, CONDENSER JUTLET TEMP | 75.0333 DEG F
10 PT-KF-19, FEED PLMP DISC PRESS 721.1111 PSIG
11 FE-WF-1, SCHX WF FEED FLOW ° 25.9280 GPM
12 FE-WF-61, SCHX WF BY>ASS FLOW 6.0000 GPM
13 - FE-WF-1-61, TOTAL WF PUMP FLOMW 25.5511 GPH
14  PT-WF-10@, SCHX WF INLET PRESS 485.5556  PSIG
15 TE-WF-1081, SCHX kF INLET TEMP 93.0089 ©  DEG F
16 TE-WF-108, SCHX hF TZIMP:PH1 214.7222  DEG F
1? TE-WF-189, SCHX kF TZMP:PH2 255.0444  DEG F
18 TE-WF-182, SCHX INTERX WF TEMP 270.0556  DEG F
19 TE-WF-111, SCHX WF TZMP:VAP1 - 276.6111°  DEG F
2e TE-WF-11@, SCHX kF TZIMP:VAP2 279.4000  DEG F
21 TE-WF-104, SCHX CUTLZIT WF TEMP 288.7967  DEG F
22 PT-WF-74, WF VAPCR F.OW PRESS & - 476.8333  PSIG
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 15.5348 - ACFM
24 TE-WF-3, WF VAPOF FLOW TEMP  288.8889  DEG F
25 TE-WF-52, TUREINE IN_ET TEMP 124.4778  DEG F
26 PT-WF-10, TURBINE IN_ET PRESS 39.5578 PSIG
27 TE-WF-53, TURBINE OUTLET TEMP 99.3222 DEG F
28 PT-WF=12, TURBINE OUTLET -PRESS 35,5544 PSIG
29 TE-WF-13, CONDENSER INLET WF TEMP. - ' 205,8111 DEG F
30 PT-WF-52, CONDENSER INLET WF PRESS ~ ~ - 35.6611  PSIG
31 FE-CW-1, PLANT IMLET CW FLOW ~~  © ~ ."335,6667  GPM-.
32 FE-CW-22, CONDENSER JUTLET CW FLOW =~ 131,850  GPM
33 TE-CH-4, CONDENSER INLET CW TEMP = [63.2778 DEG F
34 CONDENSER CW TEMF:CC? ; - 21.6778 DEG F
35" TE-CW-101, LOWER COND CW TEMP .66.4444  DEG F
36 CONDENSER CW TEMF;CC5 ' 9.0000 DEGF
37 CONDENSER CW TEMF:CC3 ' 70.0000 DEG F
- CONDENSER CW TEMF:CC#4 . 24,3444 = DEG'F
39 "  CONDENSER CW TEMF:CC3 - 26,9880 DEG F
40 TE-CW-10@, UPPER COND cH TEMP 76.2556 DEG F
41 CONDENSER CW TEMF:CC2 25.@222 DEG F
42 CONDENSER CW TEMF:CC1 - S 27.8778 DEG F
43 TE-CW-5, CONDENSER OJTLET CW TEMP ‘84,5444 DEG F
44 SPARE * - - e.0000 SPARE
45" SPRARE 8.0000 SPARE
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File: BE28RaviCl12

CHANNEL DESCRIPTION

1

Trial: o v
Time: , 85-/04-24-14:10
Fluid: '
YALUE UNITS
2 Yy e Ty T Ty T T IR
) FE-GF-1, GF FLOW RAT:Z 18.814¢ GPHM
TE-GF~-3, PLANT IMLET GF TEMP . 313.0111 DEG F
TE-GF-182, SCHX INLET GF TENWP 311.3278 DEG F
TE-GF~1606, SCHX INTER GF. TEMP 285.6000 DEG F
TE-GF-163, SCHX CUTL:ZT TEMP. 223.5760 DEG F
TE-GF-6, PLANT OLTLET GF TEMFP 224.8889 DEG F
LT-WF-1S5, CONDENSER .16 LEVEL | ' 26.19€4 INCH
PT-WF~-16, CONDENSER JUTLET PRESS . 32.725¢ PSIG
TE-WF-58, CONDENSER JUTLET TEMP 7¢.8111 DEG F
PT-WF-19, FEED PLMP DISC PRESS: 718.4€67 PSIG
FE-WF=-1, SCHX WF FEED FLOW 15.0341 GPM
FE-WF-61, SCHX WF BY>ASS FLOW 6.0000 GPHM
FE-WF-1-61, TOTAL WF PUMP FLOMW - 14,5133 GPHM
PT-WF-106, SCHX LF IJNLET PRESS 534.355¢ PSIG
TE-WF-101, SCHX kF INLET TEMP 93.3178 DEG
TE-WF-188, SCHX kF T:IMP:PHI! 236.7222 - DEG
TE-WF-109, SCHX KF T:IMP:PH2 2708.5556 DEG
TE-WF-1@2, SCHX INTER WF TEMP . 281.7778 DEG
TE~WF-111, SCHX LF T:ZMP:VAP1 287.0889 DEG
TE-WF-116, SCHX LF T:IMP:VAP2 258.1111 DEG
TE-WF-164, SCHX CUTLZIT WF TENMP 298.,6856 DEG
PT-WF-74, WF VYARAPCR F_OW PRESS 530.5889 PSIG
FE-WF-?7, SCHX OUTLET VAPOR FLOW 8.6147 ACFHM
TE~WF-3, WF VAPOF FLIOW TEMP 298.755¢€ DEG F
TE-WF-52, TURBINE IN_ET TENMP 155.8333 DEG F
PT-WF-10, TURBINE IN_ET PRESS 39.5578 PSIG
TE-WF-53, TURBINE OUTLET TEMP 120.%5600 DEG F
PT-WF-12, TURBINE OUTLET PRESS. 34.2€44 FPSIG
TE-HWF-13, CONDENSER INLET WF TEWMF 2083.2111 DEG F
PT-WF-52, CONDENCSER INLET WF PRESS 33.9400 PSIG
FE-CH-1, PLANT IMLET CW FLOM 332.3444 GPHM
FE-CH-22, CONDENSER JUTLET CW FLOMW 131.8€33 GPM
TE-CH-4, CONDENSER INLET CHW TEWMP 69.6444 DEG F
CONDEINSER CW TEMF:CC? 23.5222 DEG F
TE-CHW-161, LOWER COND CW TEMP 70.4222 DEG F
CONDENSER CKW TEMF:CCS3 23.€444 DEG F
CONDENNSER CW TENMF:CCS 72.6556 DEG .- F
CONDENSER CW TEMF:CC4 24.5444 DEG F
CONDENSER CHW TEMF:CC3 - 29.9222 - DEG F
TE-CW-108, UPPER COND CW TEMP 76.7667 - DEG F
CONDENSER CW TEMF:CC2 25,6600 ' DEG F
CONDENSER CW TEMF:CC1 ) 27.0444 DEG F
TE-CHW-5, CONDENSER OJTLET CH TEMP 83.06€67 DEG F
SPARE. 0.00008 SPRRE
SPARE. 0.0600 - SPARE

A-32
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File: =~ B28EBaviC12

CHRNNEL DESCRIPTION

Trial: e
Time: 85/04/24,13130
Fluid:
VALUE UNITS
*******i*****i ***************!******************************************
FE-GF-1, GF FLOW RATZ 29.6778 = GPM
TE-GF-3, PLANT IMLET GF TEMP 313.8778  DEG F
TE-GF-182, SCHX INLET GF TEMP "311.3311 DEG F
TE-GF-100, SCHX INTEX GF TEMP 2687.3222  DEG F
TE-GF-103, SCHX CUTLZT TEMP- '232.2667  DEG F
TE-GF-€, PLANT OLTLET GF TEMP 233.7333  DEG F
LT-WF-15, CONDENSER .I1Q LEVEL - 20.3713 INCH
PT-WF-16, CONDENSER JUTLET PRESS 35.5900 PSIG
TE-WF-5€, CONDENSER JUTLET TEMP 79.6444 DEG F
PT-WF-19, FEED PLMP DISC PRESS - - 734.0889  PSIG’
FE-WF-1, SCHX WF FEED FLOW 22,2400 GPM
FE-WF-61, SCHX KF BY>ASS FLOW ' 9.6000 GPM
FE-WF-1,/61, TOTAL WF PUMP FLOW 21,8122 GPM
PT-WF-10@, SCHX kF INLET PRESS 534.5222  PSIG
TE-WF-1@1, SCHX kF INLET TEMP 99.8978 DEG F
TE-WF-108, SCHX kF TIMP:PH1 232.0222  DEG F
TE-WF-109, SCHX kF TIMP:PH2 268.8778  DEG F
TE-WF-102, SCHX INTER WF TEMP 281.9667  DEG F
TE-WF-111, SCHX LF TZIMP:VAP1 287.8444  DEG F
TE-WF-118, SCHX hF TIMP:VAPZ - 290.9667  DEG F
TE-WF-1@4, SCHX CUTLZIT WF TEMP 298.9911 DEG F
PT-WF-?74, WF VAPCR F.OM PRESS 529.6800  PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOW ©12.3197  ACFM
TE-WF-3, WF VAPOR FLOW TEMP 299.4333  DEG F
. TE-WF-52, TURBINE IN.ET TENP 156.5088  DEG F
PT-WF-1@, TURBINE IN_ET PRESS 43.6689 PSIG
TE-WF-53, TURBINE OUTLET TEMP 127.2889  DEG F
PT-WF-12, TURBINE OUTLET PRESS - 38,3756  PSIG
TE-WF-13, CONDENSER INLET WF TEMP - 206.8778 - DEG F
PT-WF-52, CONDENSER INLET WF PRESS 38,8422 PSIG
FE-CW-1, PLANT IMLET CW FLOW 333.4444  GPM
FE-CH-22, CONDENSER JUTLET CW FLOW ©131.9333 GPM_
TE-Ch-4,  CONDENSER INLET CM TEMP 76.6222 ' DEG F
CONDENSER CWM TEMF:CC7 . ) 24.0778 DEG F
TE-CH-101, LOWER COND CW TEMP 73.1444 - DEG F
CONDENSER CW TEMF:CCS : . 27.8869  DEG F
CONDENSER' CH TEMF:CC5 ' '76.5111 -~ DEG F
CONDENSER CWH TEMF:CC# - 28.9556 DEG F
' CONDENSER CW TEMF:CC3 ‘ 30.500¢  DEG F
TE-CH-16@8, UPPER COND CW TEMP 80.9556 DEG F
CONDENSER CW TEMF:CC2 ‘ 30,2444 DEG F
CONDENSER CW TEMF:CC1 T '29.0111 DEG F
TE-CH-5, CONDENSER OJTLET CW TEMP - 88.8444 DEG F
SPARE - ©.0000 SPARE
SPARE: e.0008 SPARE
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File: B288av:C12
Trial: 2]

Time:? 85-04,24-11:07
Fluid:

CHANNEL DESCRIPTION

—******i******i-************ ®HE !******************************f***********

FE-GF-1,
TE-GF-3,

GF FLOW RAT:
PLANT IMLET GF TEWP

TE-GF-162, SCHX INLET GF TEMP

 TE-GF-100,
TE-GF-103,

TE-GF -6,
LT-WF-15,
PT-WF-16,
TE-UWF-58,
PT-WF-19,
FE-WF-1,
FE-WF-61,

SCHX INTER GF TEMP
SCHX CUTL=T TENMP
PLANT OLTLET GF TEMP
CONDENSER .IQ LEVEL
CONDENSER JUTLET PRESS
CONDENSER JUTLET TEMP
FEED FPLMP DISC PRESS

SCHX WF FEED FLOW

SCHX WF BY®RSS FLOW

FE-WF-1761, TOTAL WF PUMP FLOMW

PT-WF-108,
TE-WF-101,
TE-WF-108,
TE-WF-109,
TE-WF-1032,
TE-WF-111,
TE-WF-118,
TE-WF-104,

PT-WF-74,
FE-WF-7,
TE-WF-3,
TE~WF-52,
PT-WF-18,
TE-WF-53,
PT-WF-12,
TE-WF-13,
PT-WF-52,
FE-CU-1,
FE-CW-22,
TE-CH-4,

SCHX kF INLET PRESS
SCHX WF INLET TEMP
SCHX WF TZIMP:PHI1
SCHX kF TIMPIPH2
SCHX INTER WF TEMP
SCHX WF TIMP:VAP1
SCHX kF TZMP:VAP2
SCHX CUTLZIT WF TEMP
WF VYAPCR F.OW PRESS
SCHX OUTLET VAPOR FLOMW
WF VRPOF FLJW TEMP
TURBINE IN_ET TENMP
TURBINE IN_ET PRESS
TURBINE OUTLET TEMP
TUREINE OUTLET PRESS
CONDENSER INLET WF TEMP
CONDENSER INLET WF PRESS
PLANT IMLET CW FLOMW
CONDENSER JUTLET CW FLOW
CONDENSER INLET CW TEMP

CONDEINSER CW TEMF:CC?

TE-CH-101,

LOWER COND CW TEMP

CONDENSER CW TEMF:CC3
CONDENSER CW TEMF:CCS
CONDENSER CW TEMF:CC4
CONDENSER CW TEMF:CC3

TE-CH-100,

UPPER COND CW TEWMFP

CONDEINSER CW TEMF:CC2
CONDENSER CW TEMF:CC1

TE-CH-S,
SPARE
SPARE

CONDENSER OJTLET CW TEMP

A-34

YALUE UNITS
39.5567 GPM
' 314.8444 DEG F
312.0022 DEG F
287.2444 DEG F
234.5778 DEG F
236.0444 DEG F
19.9921 INCH

| 39.6133 PSIG

. 84.3060 - DEG F
709.4444 PSIG
29.4053 GPM
0.60800 GPM
29.0400 GPH
534,2667 PSIG
100.5100 DEG F
222.3778 DEG F
264.5778 DEG F
280.2889 DEG F
287.5111 DEG F
299.5222 DEG F
297.5411 DEG F
527.2333 PSIG
16.0476 . RACFM
297.8556 DEG F
115.0556 DEG F
50.7389 PSIG
198.6778 DEG F
43.2111 PSIG
205.8444 DEG -F
42.8000 PSIG
334.9778 GPM
132.9856 GPM .
71.3000 DEG -F
23.9222 DEG F
74.9778 DEG F
25.2222 DEG F
78.7778 DEG F
27.1008 - DEG F
29.3111 DEG F
85.7000 DEG F
28.8869  DEG F
31.10008 DEG F
94,5556 DEG F.
6.0000 SPRRE.
@.08000 SPARE



(4

File: BSS5ave:Cl2

CHANNEL DESCRIPTICN

A-35

Trial: 9

Time: A _ 85-04-26-10:13

Fluid:

VALUE -~ UNITS
) EEEEFEREEEEANEIRERERRERREERREE ERERXEEFRAEEREFRRRTEREEFREERERFEXERXEEXRXEEEX

FE-GF-1, GF FLOW RATS 42.5289 GPM
TE-GF-3, PLANT IMLET GF TEMP 312.€444 DEG F
TE-GF-102, SCHX INLET GF TEMP 3108.9578 DEG F
TE-GF-1@8, SCHX INTER GF TEMP 285.5333 DEG F
TE-GF-103, SCHX CUTLZIT TEMP 230.4489 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 231.8333 DEG F
LT-WF~-15, CONDENSER _1@ LEVEL 14,2601 INCH
PT-WF-16, CONDENEER JUTLET PRESS 33.8856 PSIG
TE~-WF-58, CONDENSER JUTLET TEMP 76.08333 DEG F
PT-WF-19, FEED PLMP DISC PRESS €92.8444 PSIG
FE-WF-1, SCHX WF FEED FLOMK - 32.2453 GPM
FE-WF-61, SCHX WF BY>ASS FLOMW 6.0000 GPM
FE-WF-1/61, TOTAL WF PUMP.FLOM 32.0122 GPM
PT-WHF-106, SCHX kF INLET PRESS $35.7111 PSIG
TE-WF~1081, SCHX WF INLET TEMP. _ . 98.3478 DEG F
TE-WF-1088, SCHX WF TEIMP:PHI L 212.€778 DEG F
TE-WF-189, SCHX WF TZIMP:PHZ 258, 5667 DEG F
TE-WF-162, SCHX INTER WF TEMP. 276.68600 DEG F
TE-WF-111, SCHX kF TIMP:VAP1 . 286.6556 DEG F
TE-WF-118, SCHX .kF TIMP:VARP2 . 289, 7222 DEG F
TE-WF-104, SCHX CUTL:ZIT WF TEMP 293.8744 DEG F
PT-WF~-?4, WF VAPCR F.OW PRESS . 525.006008 PSIG
FE-WF-?7, SCHX OUTLET VRPOR FLOW - 17.8193 ACFM
TE-WF-3, WF VAPOR FLJIW TEMP. - 292.9667 DEG F
TE-WF-52, TURBINE IN_ET TEMP 183,7222 DEG F
PT-WF-16, TURBINE IN_ET PRESS 42,2500 PSIG
TE-WF-53, TURBINE OUTLET TEMP 86.4778 DEG F
PT-WF=-12, TURBINE OUTLET PRESS 38.0200 PSIG
TE-WF-13, CONDENSER INLET WF TEMP- - 188.8222 DEG F
PT-WF-52, CONDENSER INLET WF. PRESS 37.36878 PSIG
FE-CW-1, PLANT IMLET CMW FLOKW / 338.9222  GPHM
FE-CH-22, CONDENSER JUTLET CW FLOW 133.3489 GPHM
TE-CH~-4, CONDENSER - I4LET CN TEWP 66,4889 - DEG
CONDENSER CW TEMF:CC? . 20,9006 DEG
TE-CW-101, LOWER COND CW. TEMP . 64.€889 DEG
CONDENSER CW TEMF:CCS5 ' ' 22.4667 DEG
CONDENSER CW TEMF:CC3 €9.7667 DEG
CONDENSER CH TEMF:CC# 24.2889 DEG
CONDENSER CW TEMF:CC3 23,9333 DEG
TE-CH- 18@, UPFPER COND CW TENMP 77,0667 DEG
CONDEHSER CW TEMF:CC2 o 26.3333 DEG
CONDEINSER CW TEMF:CC1 28,2778 DEG
TE-ChH- 5, CONDENSER OJTLET CH TEMP . .85.8667 DEG
SPARE. " 8,0000 SPARE
SPARE.. 0.0000 SPARE
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File: Bel@aviCiz

CHANNEL DESCRIPTION

Trial: 2 .
Time: 85-84-26/11/4%
Fluid:
VALUE = UNITS
*************0-***********i******************i***************************
: FE-GF~-§, GF FLOMW RATE 29.1811 GPM
TE-GF~3, PLANT IMLET GF TEMP 312.4778 DEG F
TE-GF-102, SCHX INLET GF TEMP 318.5289 DEG F
TE-GF-168, SCHX INTEX GF TEMP 276.8667 DEG F
TE-GF-103, SCHX CUTLZT TEMP 265.215¢€ DEG F
TE-GF-6, PLANT OLTLET GF TEMP 286,.2222 DEG F
LT~WF-15, CONDENSER _1@ LEVEL - 7.4351 ~ INCH
PT-WF-1€, CONDENSER JUTLET PRESS 33.6433 PS1G
TE-WF-58, CONDENSER JUTLET TEMP 76.9000 DEG F
PT-WF-19, FEED PLMP DISC PRESS 694.30080 PSIG
FE-UWF-1, SCHX WF FEED FLOM 32.3533 GPM
FE-WF-61, SCHX WF BY>RSS FLOW 6.0000 GPM
FE-WF-1-61, TOTAL WF PUMP FLOMW 32.8744 GPM
PT-N_F'-IG@, SCHX kF INLET PRESS 535.7111 PSIG
TE-WF-1081, SCHX kF INLET TEMP 91.3378 DEG
TE-WF-188, SCHX kF TzMP:PH! 193.2778 DEG
TE~-WF-109, SCHX LF TIMP:PH2 241.5556 DEG
TE-WF-182, SCHX INTER WF TEMP 264.56€67 DEG
TE-WF-111, SCHX WF TZIMP:VAPI 286.3660 DEG
TE-WF=-118, SCHX kF TZIMP:VRAP2 286.6111 DEG
TE-WF=-1084, SCHX CUTLZT WF TEMP 287.3656 DEG
PT-WF-74, WF VAPCR F.OW PRESS $52€.5333 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOW 14,7599 ACFM-.
TE~-WF~3, WF YAPOF FLJIW TENMP 288.1222 DEG F
TE-WF-52, TURBINE IN_ET TEMP 107.06444 DEG F
PT-WF-10, TURBINE IN_ET PRESS 42.3978 PSIG.
TE-WF-53, TURBINE OUTLET TENMP 90.8889 DEG F
PT-WF-12, TURBINE OUTLET PRESS 38.1278 PSIG.: .
TE-WF-13, CONDENSER INLET WF TEMP 154.855¢ DEG F
PT-WF-52, CONDENSER INLET WF PRESS 37.4711 PSIG -
FE-CH=-1, PLANT IMLET CHW FLOW 338.3444 GPM
FE-ClI-22, CONDENSER JUTLET CW FLOW 133.4611 GPM
TE-CM-4, CONDENSER IMNLET CW TEMP 61.7778 DEG
CONDENSER CW TEMF:CC? 13.9222 DEG
TE-CH-101, LOWER COND CW TEMP €5.9222 DEG
CONBENSER CW TEMF:CCS 22.9667 DEG
CONDENSER CKW TEMF:CCS 71.3667 DEG
CONDENSER CW TEMF:CC4 32.8889 DEG
CONDENSER CW TEMF:CC3 16.2556 DEG
TE-CH-1608, UPPER COND CW TEMP ??.6556 DEG
CONDENSER CW TEMF:CC2 26,7556 DEG
CONDEINSER CKH TEMF:CCt 37.3333 DEG
TE-CH-5, CONDENSER OJTLET CW TEMP 84,9556 DEG
SPARE: 0.0000 SPARE -
SPARE: e.0000 SPARE
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File: B6€EBav:iCl2

CHANNEL DESCRIPTION

Trial: . (2
Time: 85/084-,26-12746
Fluid:
VALUE UNITS
FREREEEN IR E I E LR R AR R R L LSRR A EEF TR F LA EE RS XL EF AL EXEF XSRS EREEER
FE=GF-1, GF FLOW RATZ 23.5089 GPM
TE-GF=-3, PLANT IMLET GF TEMP 312,7222 DEG F
TE-GF-102, SCHX INLET GF TEMP 310.8166 DEG F
TE~-GF-108, SCHX INTER GF TEMP T 279.4333 DEG F
TE-GF-183, SCHX CUTLZT TEMP © 188.9356 DEG F
TE-GF~6, PLANT OLTLET GF TEMP - 189.7556 DEG F
LT-WF-15, CONDENSER .1@ LEVEL - -3.9626 INCH
PT-WF-16, CONDENSER JUTLET PRESS 33.4356 PSIG
TE-WF-58, CONDENSER JUTLET TEMP 76.76889 DEG F
PT-WF~-19, FEED PLMP DISC PRESS 691.7333 PSIG
FE-WF-1, SCHX WF FEED FLOW ©32.0347 GPM
FE-WF-61, SCHX WF BY>ASS FLOW 0.0000 GPM
FE-WF-1/61, TOTAL WF PUMP FLOW - 31.7560 GPM .
PT-WF-100, SCHX KF INLET PRESS - 535,7111 PSIG
TE-WF-101, SCHX kF INLET. TEMP . 91,3822 DEG F
TE-WF-108, SCHX kF TEIMP:PH1  1680.6333 DEG F
TE-WF-189, SCHX kF TZIMP:PH2 - 229.10080 DEG F
TE-WF-182, SCHX INTER WF TEMP 24€.5000 DEG F
TE-WF-111, SCHX LF TZIMP:VAP! 274.8222 DEG F’
TE-WF~-116, SCHX kF TIMP:VARP2 283.1111 - DEG F
TE-WF-184, SCHX CUTLET WF TEMP ' 286.3267 DEG F
PT-WF-74, WF VAPCR F.OW PRESS '§27.2556 = PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOW . 13.6043 ACFM
TE-WF-3, WF VAPOF FLIW TEMP - - 287.3778 - DEG F
TE-WF-52, TURBINE IN.ET TEMP .108.27?78 °  DEG F
PT-WF-10, TURBINE IN_ET PRESS 42.1233 PSIG
TE-WF-53, TURBINE OUTLET TEMP . 93,1689 DEG F
PT-WF-12, TURBINE OUTLET PRESS - 37,7822 PSIG
TE-WF-13, CONDENSER INLET WF TEMP ©138.2667 DEG F
PT-KF=-52, CONDENSER INLET WF. PRESS .37.1044 PSIG
FE-CH-1, PLANT IMLET CW FLOW - .. 336.7667 ° GPM
FE-CW-22, CONDENSER JUTLET CW FLOMW ’ 133.4344 GPHM
TE-CW-4, CONDENSER INLET cu TEMNP - 62.08667 DEG
: counensen CH TEMF:CC? ‘21,3000 DEG
© - TE-CW-101, LOWER COND CW TEMP 66.1000 " DEG
CONDENSER CW TEMF:CCS5 22.8778 DEG
"CONDENNSER CW TEMF:CC5 71.4006 DEG
. CONDENSER CW TEMF:CC4 24.5778 DEG
- CONDENSER CW TEMF:CC3 25. 3080 DEG
. TE-CW-18@, UPPER COND CK TEMP 77.5111 - DEG
. o CONDENSER CW TEME:CC2 26,4222 DEG
... CONDENSER.CW TEMF:CC1 TR 27.7689 DEG
~TE-CH-5, CONDENSER OJTLET CH TEMP 84.2667 - DEG
SPARE : ) 0.0000 SPARE
SPRRE ¢.6600 SPARE
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File: B71Bav:C12

CHANNEL DESCRIPTION

Trial: 2]

Time: 85/065/22710736

Fluid:
. VALUE UNITS

R R R RS R R R R R R R RN AR R A R R AR R AR R R R R AR R RN R E R R EREREHER
: FE-GF-1, GF FLOW RATZ 25.1011 GPM

TE-GF-3, PLANT IMLET GF TEMP 308.5000 DEG F
TE~GF-1062, SCHX INLET GF TEWP 307.6767 DEG F
TE-GF-1068, SCHX INTER GF TEMP 272.7667 DEG F
TE-GF~163, SCHX CUTLZIT TEMP 2060.€200 DEG F
TE-GF-6, PLANT OLTLET GF TEWP 201.5222 DEG F
LT-WF-15, CONDENSER _16 LEVEL 16,2981 INCH
PT-WF-1€, CONDENSER JUTLET PRESS 42.0500 PSIG
TE-WF-58, CONDENEER JUTLET TEMP 87.8778 DEG F
PT-WF=-19, FEED PLMP DISC PRESS: 693.6444 PSIG
FE-WF-1, SCHX WF FEED FLOW 31,9280 GPM
FE-WF~61, SCHX WF BY>ASS FLOMW 0.0060 GPM
FE-WF-1761, TOTAL WF PUMP FLOW 31.607¢€ GFHM
PT-WF-168, SCHX KF INLET PRESS 533.9444 PS1G
TE-WF=-181, SCHX kF INLET TEMP 182.3189 DEG F
TE-WF~-108, SCHX LF TZMP:PH1 188.€6111 DEG F
TE-WF~189, SCHX LF T:IMP:PHZ 234.9667 DEG F
TE~-WF-102, SCHX INTER WF TEMP 259.6222 DEG F
TE-WF-111, SCHX WF TIMP:VAP1 277.455¢ DEG F
TE-WF-110, SCHX kF TIMP:VAP2 284,7667 DEG F
TE-WF~164, SCHX CUTLZT WF TEMP 287.3789 DEG F
PT-WF-74, WF VAPCR F_OW PRESS 526.3889 PSIC
FE-WF-?, SCHX OUTLET VAPOR FLOW 13.64¢8t ACFM
TE-WF=-3, WF VAPOF FLJK TEMP 288, 3889 DEG F
TE-WF-52, TURBINE IN_ET TEMP 119.7333 DEG F
PT-WF-10, TUREBINE IN_ET PRESS 59.7611 PSIG
TE-WF-53, TURBINE OUTLET TEMP 101.0222 DEG F
PT-WF-12, TURBINE OUTLET PRESS . 45,7522 PSIG
TE-WF-13, CONDENSER INLET WF TEMF 132.4444 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 44,9667 PSIG
FE-CH-1, PLANT IMLET CW FLOW 327.255¢6 GPHM
FE-CW-22, CONDENSER JUTLET CW FLOMW 133.20656 GPM
TE-Chi-4, CONDENSER INLET CW TEMP v4.5000 DEG
CONDENSER CW TEMF:CC? 24.8222 DEG
TE-Cil-1@1, LOWER COND CW TEMP 78.5000 DEG
CONDENSER CW TEMF:CC5 26,4556 DEG
CONDENNSER CW TEMF:CC3 £83.5111 DEG
CONDENSER CH TEMF:CC#% 29.08444 DEG
CONDENSER CKW TEMF:CC3 28,7060 - DEG
TE-CH-1860, UPPER COND CW TEMP 88.8333 DEG
CONDENSER CH TEMF:CC2 : 29.7889 DEG
CONDENSER CW TEMF:CC1 31.36006 DEG
TE-CH-5, CONDENSER OJTLET CH TEMWFP 95,2111 DEG
SPARE. 6.0000 SPRRE
SPARE 9.0000 - SPARE
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File: ' B76BaviC12

CHANNEL DESCRIPTION

Trial: %)

Time! 85-/685-22711/31

Fluid:

~ VALUE UNITS
R R Rt I ey

FE-GF-1, GF FLOW RAT: 21.40€67 GPHM
TE-GF-3,  PLANT IMLET GF TEMP _ 368.4111 . DEG F
TE~GF~1062, SCHX INLET GF. TEMP . 306.8156 DEG F
TE-GF~100, SCHX INTER GF TEMP 264.5333 DEG F
TE-GF-103, SCHX CUTLZIT TEMP 186.9633 DEG F
TE-GF~-€, PLANT OLTLET GF TEMP 187. €060 DEG F
LT-UF=-15, CONDBENSER _IG LEVEL 15,2801 INCH
PT~-WF-16, CONDENSER JUTLET PRESS 42.3189 PSIG
TE-WF~58, CONDENSER JUTLET TEMNP. - 88.1778 DEG F
PT-WF-19,. FEED PLMP DBISC PRESS 693.7111 PSIG
FE-WF-1, SCHX WF FEED FLOMW . 31.9427 GPHM
FE-WF-61, SCHX WF BY?ASS FLOW ¢.00800 GPHM
FE~-WF-1/61, TOTAL WF PUMP FLOMW 31.6367 GPM
PT-WF-1060, SCHX KF IJLET PRESS $33.9778 PSIG
TE-WF-101, SCHX LF INLET TEMP 102.7211 DEG F
TE-WF-188, SCHX kF TzMP:PHI1 177.95556 DEG F
TE-WF~-109, SCHX LF TIMP:PHz2 222.8778 DEG F
TE-WF~-182, SCHX INTER WF TEMP 249.8111 DEG F
TE-WF-111, SCHX WF TEZMP:VAP1 271.3222 DEG F
TE-WF-118, SCHX LF TIMPIVAP2 280.6889 DEG F
TE-WF-104, SCHX CUTLET WF TEMP - 286.4356 DEG F
PT-WF-74, WF VAPCR F_OW PRESS '527.3111 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOW " 12.2804 ACFM
TE-WF-3, WF VAPOR FLJIW TEMP. . ' .. 287.6111 DEG F
TE-WF~-52, TURBINE IN.ET TEMP . 123.7778 DEG F
PT-WF-18, TURBINE IN.ET PRESS 59.9456 PSIG
TE-WF-53, TURBINE OUTLET TEMP 101.5333  DEG F
PT-WF-12, TURBINE OUTLET PRESS 45,9878 PSIG .
TE~WF-13, CONDENSER INLET WF TEMP 119.6778 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 45,8911 PSIG
FE-Cl=-1, PLANT IMLET CW FLOW 331.6667 . GPM
FE=Cl-22, CONDENSER JUTLET CN FLOW " .133.6344  GPM
TE-CH-4, CONDENSER INLET CW TEMP 74.9222 DEG F.
CONDENSER CH TEMF:CC? s , 25.08222 DEG F
TE-CH-101, LOWER COND CK TEMP 76.8111 DEG F
CONDENSER CHW TEMF:CCS3 ~26.8556 DEG F
CONDEINSER CW TEMF:CCS3 83.4333 DEG F
CONDENSER CH TEMF:CC#% 28.6000 DEG F
CONDEINSER CW TEMF:CC3 29.8556 DEG F
TE-CH-100, UPPER COND CM TEMP 89.08000 DEG F
CONDE.NSER CW TEMF:CC?2 - 29.3889 DEG F
CONDENNSER CK TEMF:cCCl 360.8333 DEG F_
TE-CU-5, CONDENSER OJTLET CW TEMP 94,5080 DEG F
SPARE . ©.00008 SPRRE
SPARRE 6.8000 SPARE
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File: Ci1o0f@a:Ci12

CHANNEL DESCRIPTION

1

Trial: 8 .

Time: 85-0€/19-108-/59

Fluid:

: VALUE UNITs
*************+**************************************************i****&**

FE-GF~-1, GF FLOMW RATE ‘ 35.5078 GPM
TE-GF~3, PLANT IMLET GF TEMP 367.6333 DEG F
TE-GF~182, SCHX INLEY GF TEMP 304.3811 DEG F
TE-GF~-180, SCHX INTER GF TEMP 29%5.2222 DEG F
TE-GF-!03, SCHX CUTLZT TEMP 254.54606 DEG F
TE-GF~€, PLANT OLTLET GF TEWNP 255.70008 DEG F
LT-WF~-15, CONDENSER _I0 LEVEL 15.1742 INCH
PT-WF-16, CONDENSER JUTLET PRESS 38.0767 PSIG
TE~WF-58, CONDENSER JUTLET TENMP 85.6222 DEG F
PT-NF~19, FEED PLMP DISC PRESS 737.3444 PSIG
FE~WF-1, SCHX WF FEED FLOMW 18.2853 GPHM
"FE~-WF-61, SCHX WF BY>ASS FLOW @.00600 GPM
FE~WF-1-61, TOTAL WF PUMP FLDW i7.815¢ GPHM
PT~-WF-108, SCHX LF INLET PRESS 533.2667 PSIG
TE~WF-181, SCHX WF INLET TEMP 108. 9656 DEG F
TE-NF—IBB, SCHX WF TZIMP:PH1 251.7444 DEG F
TE-WF-109, SCHX hF TIMP:PH2 282.6444 DEG F
TE-WF-182, SCHX INTER WF TEMP 291,6222 DEG F
TE-HWF=-111, SCHX WF T:IMP:VAP1 295.8667 DEG F
TE-WF=-118, SCHX KF TIMPIVAPZ2 297.355¢6 DEG F
TE-WF-1084, SCHX CUTLST WF TEMP 296.8478 DEG F
PT-WF-74, WF VAPCR F_OW PRESS S527.4€667 PSIG
FE-WF=-7, SCHX OUTLET VARPOR FLOW g8.9877 BCFM
TE-WF-3, WF VAPOF FLIW TEMP 297.5889 DEG F
TE-WF~52, TURBINE IN_ET TEMP 159.0333 DEG F
PT-HF-!G, TURBINE IN_ET PRESS 538.7333 PSIG
TE-HF-53, TURBINE OUTLET TEMP 99.566? DEG F
PT-WF-12, TURBINE OUTLET PRESS 3.6956 PSIG
TE-WF-13, CONDENSER INLET WF TEMP 171.6556 DEG F
PT-WF-52, CONDEMSER INLET WF PRESS 38.9433 PSIG
FE-CH-1, PLANT IMLET CH FLOMW 331.7778 GPM
FE—CH-22, CONDENESER JUTLET CW FLOW 132.1878 GPM
TE-Cll-4, CONDENSER INLET CH TEMP 86.2889 DEG F
CONDEINSER CMW TEMF:CC? 26.60680 DEG F
TE~-CH-1081, LOWER COND CW TEMP 81.7222 DEG F
CONDBENSER CW TEMF:CCS> 2?.4208 DEG F
CONDENSER CW TEMF:CCS5 84.1333 DEG F
CONDENSER CW TEMF:CC# 28.6444 DEC F
CONDENSER CW TEMF:CC3 29.5111 DEG F,
TE-CHW-166, UPPER COND CW TEMP 8?.1222 DEG F
CONDENSER CW TEMF:CC2 29,3667 DEG F
CONDEINSER CW TEMF:CC1 36.9444 DEG F
TE~CHW-S5, CONDENSER OJTLET CW TEMP 93.8778 DEG F
SPARE 0.00006 SPRRE
SPARE. P.0000 SPARE
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File: : Cioi@a:C12

CHANNEL DESCRIPTION

Trial: %]

Time: 85/086-19-11/42

Fluid: :

VRLUE UNITS
*************i EREEEEEEXE %X **********************************************

FE-GF-{, GF FLOMW RAT: 36.4144 GPHM
TE-GF=3, PLANT IMLET GF TEMP 307.355¢ DEG F
TE-GF-102, SCHX INLET GF TEMP 364.5856 DEG F
TE-GF-IOB, SCHX INTER GF TEMP 293.6444 DEG F
TE-GF-183, SCHX CUTLZT TEMP 247.7156 DEG F
TE-GF~6, PLANT OLTLET GF’ TEMP‘ 248,755¢6 DEG F
LT-WF-15, CONDENESER _.1I@ LEVEL 11.6046 INCH
PT-WF-16, CONDENSER JUTLET PRESS 39.7911 PSIG
TE-WF-58, CONDENSER JUTLET TEMP 87.8667 DEG F
PT-WF-19, FEED PLMP DISC FPRESS 729.9222 PSIG
FE-WF-1, SCHX WF FEED FLOW 22.4680 GPM
FE-WF~61, SCHX WF BY>ASS FLOK 0.0000 GPM -
FE-WF-1-61, TOTRAL WF PUMP FLOW 22.08322 GPHM
PT-WF-106, SCHX kF INLET PRESS 5$33.3667 PSIG
TE-HF-101, SCHX kF INLET TEMP ie7.8189 DEG F
TE~-WF-168, SCHX WF TIMP:PH1 240. 2000 DEG F
TE-WF~-189, SCHX kF TIMP:IPH2 276.4080 DEG F
TE-WF-162, SCHX INTER WF TEMP 288.€655¢6 DEG F
TE-WF-111, SCH¥ kF TEMP:VHPI" 293.98869 DEG F
TE-WF-116, SCHX kF TIMP:VAP2 296.4778 DEG F
TE-WF-184, SCHX CUTLZT WF TEMP : 295. 6200 DEG F
PT-WF-74, WF VRAPCR F.OW PRESS 527.7111 PSIG
FE-WF=?, SCHX OUTLET VAPOR FLOW - 18.29¢€€ ACFM
TE-WF-3, WF VAPOR FLIW TEMP 296.7660 DEG F
TE-WF~52, TUREBINE IN_.ET TEMP 161.8444 DEG F
PT-WF-1@, TURBINE IN_ET PRESS 539.1667 PSIG
TE-WF-53, TURBINE OUTLET TEMP 1082.3444 DEG F
PT-WF-12, TURBINE OUTLET PRESS 4,0633 PSIG
TE-WF-13, CONDENSER INLET WF TEMP 160.7444 DEG F
PT-WF=-52, CONDENEER INLET NF*PRESS 41,2067 PSIG
FE-CW-1, PLANT IMLET CKW FLOMW : 329.8778 GPHM
FE-CW-22, CONDENEER JUTLET CW FLOW 132.2100 GPM
TE-CW-4, CONDENSER INLET ‘CW TEMP £6.6600 DEG F
CONDENSER CW TEMF:CC? ) 26.93338 - DEG F
TE-CWU-101, LOWER COND CW TEMP . 82.4889 DEG F
CONDEMSER CW TEMF:CCS5 27.8444. DEG F
CONDENSER CW TEMF:CCS5 85.5333 DEG F
CONDENSER CW TEMF:CC% 28.9444 DEG F
CONDENSER CW TEMF:CC3 30.1778 - DEG F
TE-CH~-100, UPPER COND CW TEMP 89.3444 DEG F
CONDENSER CW TEMF:CC2 : 30.2444 DEG F
CONDENSER CW TEMF:CC1: 31.4667 DEG F
TE-CH-S, CONDENSER DJTLET CW TEMP 96.6111 DEG F
SPARE. - IR . 08,0000 " SPARE
SPRRE. - 0.0000 SPARE
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File: Cio2Ra:Ci12

CHANNEL DESCRIPTION

Trial? 0 _ ]

Time? 85/06-19/13/05

Fluid:

VALUE UNITS
EAXEREREEREEXE IR R IR LR EFRFETREE ******************9-************************

FE-GF-1, GF FLOW RATE 37.2022 GPM
TE-GF-3, PLANT IMLET GF TEMP 368.2111 DEG F
TE-GF-162, SCHX INLEY GF TEMP 305.4311 DEG F
TE-GF-1006, SCHX INTER GF TEMP 290.5667 DEG F
TE-GF-103, SCHX CUTLZIT TEMP - 236.3222 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 237.2889 DEG F
LT-WF-15, CONDENESER .IQ LEVEL 6.8380 INCH
PT-WF-16, CONDENEER JUTLET PRESS 42.0256 PSIG
TE-WF-5€, CONDENSER JUTLET TEMP 90.5333 DEG F
PT-KF-19, FEED PLMP DISC PRESS. 706. 1000 PSIG
FE-WF+-1, SCHX WF FEED FLOM 28,8947 GPHM
FE-WF-61, SCHX WF BY>ASS FLOW 0.00060 GPM
FE-WF-1-61, TOTAL WF PUMP FLOW. 28.5522 GPHM
PT-WF-1008, SCHX WF INLET PRESS 533.3667 PSIG
TE-WF-181, SCHX WF INLET TEMP 107.2767 DEG F
TE-WF-188, SCHX WF TIMP:PH1 221.7333 DEG F
TE-WF-189, SCHX WF TIMP:PH2 264.7889 DEG F
TE-WF-162, SCHX INTER WF TEMP 282. 4800 DEG F
TE-WF-111, SCHX kF T:IMP:VAP1 291.2778 DEG F
TE-WF=~118, SCHX kF TEMP:VAP2 295.0667 DEG F
TE-WF-184, SCHX CUTLET WF TEMP 294,3833 DEG F
PT-WF-74, WF VAPCR F.OW PRESS 527.85%6 PSIG
FE-WF-7?, SCHX OUTLET VYARPOR FLOM 12.3700 ACFM
TE-WF-3, WF VAPOR FLJW TEMP 295.5667 DEG F
TE~KF-52, TURBINE IN_ET TEMP 163.8667 DEG F
PT-WF-1@, TURBINE IN_ET PRESS 533.6111 PSIG
TE-WF-53, TURBINE OUTLET TEMP 187.6778 DEG F
PT-WF-12, TURBINE OUTLET PRESS 4.5622 PSIG
TE~WF-13, CONDENEER INLET WF TEMP 145.9333 DEG F
PT~WF-52, CONDENSER INLET WF PRESS 44,5600 PSIG .
FE~CW-1, PLANT IMLET CW FLOW 330.5667 GPM
FE~CW-22, CONDENSER JUTLET CW FLOW 132.2422 GPH
TE~CW-~-4, CONDENSER INLET CW TEHWP 80,2778 DEG
CONDENSER CW TEMF:CC? 26.8444 DEG
TE-CKW-161, LOWER COND CW TEMP 83.0111 DEG
CONDENSER CW TEMF:CCS 29.0667 DEG
CONDENSER CW TEMF:CC3 87.3444 DEG
CONDENSER CW TEMF:CC4 25.6778 DEG
CONDENSER CW TEMF:CC3 31.255¢ DEG
TE-CM-1806, UPPER COND CHW TEMP 92.2556 DEG
CONBENSER CW TEMF:CC2 31.2111 DEG
CONDENSER CW TEMF:CC1 : 33.1080 DEG
TE-CW-5, CONDENSER OJTLET CW TEMP 166.0855¢ DEG
SPARE 6.0080 SPARE
SPARE ©.0600 SPARE
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File: . Cl103av:iCl12

CHRNNEL DESCRIPTION

Trial: 8
Time: ] 85-/06/19/14: 30
Fluid:
VALUE . UNITS
AR RS R R F R R R R RN R R R RN R E R SR F R AR FF AR R SRR RSP REXE LR E R R AR S
FE~GF=-1, GF FLOW RAT:Z 37.3478 GPM
TE~GF-3, PLANT IM.ET GF TEMP 369.5889 . DEG F
TE~GF-102, SCHX INLET GF TEMP 367.2233 DEG F
TE-GF-100, SCHX INTER GF ‘TEMP 289.1222 DEG F
TE-GF-103, SCHX CUTLZT TEMP 251.8906 DEG F
TE-GF-6, PLANT OLTLET GF TEHMP 232.5111 DEG F
LT-WF~-15, CONDENEER .I1Q LEVEL - 4,.2294 INCH
PT-UWF-16, CONDENESER JUTLET PRESS 42,3367 PSIG
TE-UWF=~ 58, CONDENSER JUTLET TEMP 90.8778 DEG F
PT-WF-19, FEED PLMP DISC PRESS €91.8333 PSIG
FE-WF=1, SCHX WF FEED FLOW. 31.8260 GPM
FE-WF-61, SCHX WF BY®ASS FLOMW - 0.06000 GPM
FE-WF~31-761, TOTAL WF PUMP FLOMW 31.5222 GPM
PT-WF~-106, SCHX WF INLET PRESS S533.50600 PSIG
TE-WF-161, SCHX KF JINLET TEMP 186€.4856 DEG F
TE-WF-188, SCHX kF TIMP:PH1 213.7222 DEG F
TE~WF-169, SCHX kF T:zMP:PHZ 259.5889 DEG F
TE~WF-102, SCHX INTER WF TEMP - 279.4889 DEG F
TE-WF-111, SCHX WF TzMP:VAPI 291.4333 DEG F
TE~-WF-1108, SCHX kF TzZMP:VAF2 A 294.9778 DEG F
TE~-WF-1084, SCHX CUTLZT WF TEMP 294,.1478 DEG F
PT-WF~-?74, WF VYRPCR F_OW PRESS 528.5333 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOW -13.4816 ACFM
TE-WF-3, WF YAPOF FL3W TEMP .. 295.6778 DEG F
TE-WF-52, TURBINE IN_ET TEMP - 171.90600 DEG F
PT-WF-10, TURBINE IN_ET PRESS 531.1556 PSIG
TE-WF-53, TURBINE OUTLET TEMP 113.5556 DEG F
PT-WF~-12, TURBINE OUTLET PRESS 4.3189 PSIG
TE-WF-13, CONDENSER INLET MWF TEMP , <. 145.2778 DEG .F
PT-WF-52, CONDENEER INLET WF PRESS . 45.4256 PSIG
FE-CW=1,: PLANT IMLET CW FLOMW - 336.5068  GPM
FE~CH-22, CONDENSER JUTLET CHW FLOMW 132.1589 GFPM
TE-CW-4, CONDENSER INLET CW TEMP. “79.1444 DEG F
CONDENSER CW TEMF:CC? 26.6111 DEG F
TE-Cti-181, LOWER COND CHW TEMP 82.3222 DEG F
CONDENSER CW TEMF:CC5 . 27.783833 DEG F
CONDENSER CW TEMF:CCS . 86.6444 DEG F
CONDENNSER CW TEMF:CC#4 29,1889 DEG F
CONDENSER CHW TEMF:CC3 31.2444 DEG F
TE~CH~-188, UPPER COND CH TEMP 92.6444 DEG F
CONDEINSER CW TEMF:CC2 38.7778. DEG F
CONDENSER CW TEMF:CC1t 32.7556 DEG F
TE-CH-5; CONDENSER OJTLET CN TEMP 160.8111 DEG F
SPARE. . .- 6.88060 SPRRE
SPARE.~- 8.0060 SPARE
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File:? Ciio@a:Ci2

CHRANNEL DESCRIPTION

Trial: %)

Time: 85/06/25-12-080

Fluid: '

VALUE UNITS -
R AR AR R P R E R R R R R R R R NN R R AR R R R F R R R PR IR R R R I NN R AR R RN R RN RN RE R

FE-GF~-1, GF FLOW RATZ 35.3189 GPM
TE-GF-3, PLANT IMLET GF TEMP 311.8667 DEG F
TE-GF-102, SCHX INLET GF TEMP 389.60667 DEG F
TE-GF-186, SCHX INTER GF TEMP 296.5000 DEG F
TE-GF-183, SCHX CUTL:ZT TEMP 255.9478 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 257.2556 DEG F
LT-WF-15, CONDENSER .IQ LEVEL 26.2569 INCH
PT-WF-16, CONDENSER JUTLET PRESS 33.4167 PSIG"
TE-WF-58, CONDENSER JUTLET TEMP 79.5222 DEG F
PT-WF-19, FEED PLMP DISC PRESS 739.86€67 PSIG
FE-WF=-1, SCHX WF FEED FLOW 17.9753 GPM
FE-WF-61, SCHX WF BY>RSS FLOW ©.0000 GPM
FE-WF-1-/61, TOTAL WF PUMP FLOW 17.4944 GPM
PT-WF-108, SCHX KF INLET PRESS 533.8778 PS1G
TE-KF-101, SCHX kF INLET TEMP 183.9122 DEG F
TE-WF-108, SCHX LF TEZMP:PHI1 255. 6600 DEG F
TE-WF-189, SCHX WF TZMP:PH2 285.2000 DEG F
TE-WF-162, SCHX INTER WF TEMP 293.66€67 DEG F
TE-WF-111, SCHX LF TZMP:VAP1L 29€.6778 DEG F
TE-WF-11@, SCHX kF TZMP:VAP2 300.6778 DEG F
TE-UWF-104, SCHX CUTLZT WF TEMP 384.5067 DEG F
PT-WF-74, WF VAPCR F.OW PRESS S$28. 3000 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOW 9.9387 ACFM
TE-WF-3, WF VAPOR FLIW TEMWP 365. 1000 DEG F
TE-WF-52, TURBINE IN_ET TEMP 167.3222 DEG F
PT-WF-18, TURBINE IN_ET PRESS 538.6778 PSIG
TE~WF-53, TURBINE OQUTLET TEWP 100. 1000 DEG F
PT-WF-12, TURBINE OUTLET PRESS 4.2556 PSIG
TE-WF-13, CONDENSER INLET WF TEWP 289.5778 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 34.3667 PSIG
FE-ChW-1, PLANT IMLET CW FLOMW 332.3667 GPM. -
FE-CW-22, CONDENSER JUTLET CW FLOW 101.8489 GPH.
TE-CK-4, CONDENSER INLET CW TEMP 72,2222 DEG F
CONDEINSER CKH TEMF:CC? 24.0444 DEG F
TE-CW-101, LOWER COND CW TEMP 74.6556 DEG F
CONDENSER CW TEMF:CC5 24.8667 DEG F
CONDENSER CH TEMF:CC5 v6.8°78 DEG F
CONDENSER CW TEMF:CC#4 25.6333 DEG F
CONDENSER CW TEMF:CC3 26.8556 DEG F
TE-CH-18@, UPPER COND CUW TEMP 82.0889 DEG F
CONDENSER CW TEMF:CC2 26.8778 DEG F
CONDENSER CW TEMFICC1 28.7556 DEG F
TE-CK-S5, CONDENSER OJTLET CW TEMF 91.5333 DEG F
SPARE 6.0000 SPARE
SPARE 0.0000 SPARE
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File: Ciiipa:icCi2

CHANNEL DESCRIPTION

Triall e .
Time: - 85/06-25/12,52
Fluid: :
VALUE UNITS
********ii***’***********i***l-******************************************
FE-GF~-1, GF FLOW RRAT:Z 37.2578 - GPM
TE-GF-3, PLANT IMLET GF TEMP 311.6889 DEG F
TE-GF-1082, SCHX INLET GF TEMP 309.2478 DEG F
TE-GF-106, SCHX INTER GF TEMP 293.5778 DEG F
TE~-GF-103, SCHX CUTL:ZT TEMP -245.8511 DEG F
TE-GF-6, PLANT OLTLET GF TENMP 24€.8667 DEG F
LT~WF~-15, CONDENSER .I1Q LEVEL 19.4687 INCH
PT-~WF=16, CONDENSER JUTLET PRESS ' 36.6233 PSIG
TE-WF~58, CONDENSER JUTLET TEMP 83.4333 DEG F
PT-WF-19, FEED PLMP DISC PRESS - 727.5222 PSIG
FE-WF-1, SCHX WF FEED FLOW 23.9233 GPM
FE-WF-61, SCHX WF BY>RSS FLOW 6.6060 GPM
FE~WF-1-61, TOTAL WF PUMP FLOW 23.4822 - GPM
PT-HF~-1086, SCHX WF IJLET PRESS 533.9778 PSIG
TE~WF-101, SCHX WF INLET TEMP 162.8967 DEG F
TE-WF-188, SCHX WF TZMP:PH1 237.8111 DEG F
TE-HF-189, SCHX kF TzZMP:PH2 275.6333 DEG F
TE-WF-182, SCHX INTER WF TEMP 288.4222 DEG F
TE-WF-111, SCHX WF TzZMP:VAPi 294.1222 DEG F
TE-WF-11@, SCHX KF TzMPIVAP2 . 296.7444 DEG F
TE-WF=-104, SCHX CUTLZIT WF TEMP 298.3133 DEG F
PT-WF~74, WF VYAPCR F_OW PRESS 527.9444 PSIG
FE-WF-?, SCHX OUTLET VAPOR FLOW 12.2394 ACFM
TE-WF=-3, WF VAPOE FLOW TEMP 299.,5333 DEG F
TE-WF-52, TURBINE IN_ET TEMP 168,3608 DEG F
PT-WF~16, TURBINE IN_ET PRESS 538.1111 PSIG
TE-WF~-53, TURBINE OUTLET TEMP 182.4111° DEG F
PT-WF-12, TURBINE OUTLET PRESS ~ - 4.4178 PSIG
TE-WF-13, CONDENSER INLET WF TEMP 191.3889 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 38.4844 PSIG
FE~CW-1, ‘PLANT IMLET CW FLOW ' ©332.3444 GPHM
FE-CKH-22, CONDENSER JUTLET_CHAFLON 102.0222 GPM
TE=-CH=~4, CONDENSER INLET CW TEMP - 72.6667 DEG F
CONDENSER CW TEMF:CC? e 24,7556 - DEG F
TE-CH-101, LOWER COND CW TEMP 76,2000 DEG F
CONDEINSER CW TEMF:CCS 25.8333 - DEG F
CONDEINSER CW TEMF:CCS5 - 80,8333 - DEG F
- CONDEINSER CW TEMF:CC4 27.3667 DEG F
CONDENSER CW TEMF:CC3 29.9556 DEG F
TE-CH-100, UPPER COND CW- TEMP 86.5444 DEG F
CONDEINSER CW TEMF:CC2 29.3333 DEG F
CONDEINSER CW TEMF:CCH 31.5333 DEG F
TE-CHW=- 5, CONDENSER OJTLET CW TEMP 96.8778 DEG F
. SPARE: - 0.00086 SPARE
SPRARE 0.00060 SPRRE
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File: Cl12Qa:Ci12

Trial: . e
Time: B8S/0€/25/13/21
Fluid:

CHANNEL DESCRIPTION

I T e ey

FE-GF-1, GF FLOW RATZ

TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-108, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTLET TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .IQ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET 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-1s61, TOTAL WF PUMP FLOMW
PT-WF-108, SCHX kF INLET PRESS
TE-WF-101, SCHX kF INLET TEMWP
TE-WF-108, SCHX kF TIMP:PHI1
TE-WF-189, SCHX kF TZMP:PH2
TE-WF-182, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TIMP:VAP1
TE-WF-118, SCHX kF TIMP:VAP2
TE-WF-184, SCHX CUTLZIT WF TEMP
PT-WF-74, WF VAPCR F.OW PRESS
FE-WF-?, SCHX OUTLET VAPOR FLOMW
TE-WF-3, WF VAPOF 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, CONDENSER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CH-1, PLANT IMLET CW FLOW
FE-CW-22, CONDENSER JUTLET CW FLOMW
TE-CW-4, CONDENSER INLET CW TEMP
CONDENSER CW TEMF:CC7

TE-CW-181, LOWER COND CW TEMP
CONDENSER CW TEMF:CCS

CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC%

CONDENSER CW TEMF:CC3

TE-CW-188, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC1

TE-CH-S5, CONDENSER OJTLET CW TEMP
SPARE:

SPARE.

A-46

VALUE UNITS
36.3267 GPM
311.5222 DEG F
309.130@  DEG F
291.1111 DEG F
238.3356 DEG F
239.2667  DEG F
15.3987 INCH
39,9644 PSIG
87.4444 DEG F
709.3222  PSIG
28.2153 GPM.
0.0000 GPM.
27.8476 GPM
534.0000 PSIG
104.0667 DEG F
224.9444 DEG F
267.2111  DEG F
283.8111 DEG F
292.3667 DEG F
295.5444 DEG F
295.1289 DEG F
527.4111 PSIG
13.7017 ACFM
296.4667 DEG F
167.0444 DEG F
537.5889 PSIG
103.5556 DEG F
4.3889 PSIG
175.1111 DEG F
42.7267 PSIG.
332.9556  GPM
102.2278  GPM-
73.6556 DEG F
24.8333 DEG F
78.2111 DEG F
26.7111 DEG F
84.0869 DEG F
28.7000 DEG F
29.7889 DEG F
90.78869 DEG F
30.6222 DEG F
32.9111 DEG F
181.3778 DEG F
.0000 SPARE
0.0000 SPARE



o)

File: C113aviC12

CHANNEL DESCRIPTION

Trial: e
Time? £5/06-25/14: 283
Fluid:
_ VALUE UNITS
REREEEEEXFEREEIFREEERLEEEEFEXERSE t—******************************************
FE~-GF~-1, GF FLOW RATZ ’ 38.6633 GPM
TE-GF=3, PLANT IMLET GF TEMP. 311.5778 DEG F
TE~GF=-102, SCHX INLET GF TEMP 3688.918% DEG F
TE-GF-10@, SCHX INTER GF TEMP 288.8111 DEG F
TE~GF-183, SCHX CUTLEZT TEMP - 232.96€67 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 233.9222 DEG F
LT~WF-15, CONDENEER _IQ LEVEL 12.8928 INCH
PT~-WF-16, CONDENSER JUTLET PRESS 42,9800 PSIG
TE-WF-58, CONDENSER JUTLET TEMP 91.0333 DEG F
PT-WF-19, FEED PLMP DISC PRESS €906.6444 PSIG
FE-WF-1, SCHX WF FEED FLOW 32.1873 GPM
FE-WF=-61, SCHX WF BY>A$S FLOW 0.0000 GPM
FE-WF-1-61, TOTAL WF PUMP FLOW 31.68667 GPHM
PT-WF-100, SCHX KF INLET PRESS 534.0556 PSIG
TE-WF-101, SCHX WF INLET TEWMP 106.1156 DEG F
TE-NF4168, SCHX LF TEMPIPH1 215.9778 DEG F
TE~-WF=-1069, SCHX LF TZMPIPHZ 260.8778 DEG F
TE-WF-1082, SCHX INTER WF TENP 279.8222 DEG F
TE-WF-111, SCHX kF TZIMP:VAP1 2908.7333 DEG F
TE-WF-110, SCHX WF TEMP:V&PZ 294,8667 DEG F
TE-WF-184, SCHX CUTLET WF TEMP - 293.9622 DEG F
PT-WE-?4, HWF VYARPCR F.OW PRESS i 527.7667 PSIG
FE-WF-7, SCHX OUTLET VYAPOR FLOW 14.7468 ACFM
TE-WF-3, WF VAPOR FLIUW TEMP 295.5444 DEG F
" TE-WF-52, TURBINE IN.ET TEMP 164,.16€7 DEG F
PT-WF~108, TURBINE IN.ET PRESS 539,4222 PSIG
TE-WF-53, TURBIHNE OUTLET. TEMP i84.7889 DEG F
PT=-WF=-12, TURBINE OUTLET PRESS 4,03008 PSIG
TE~WF-13, CONDENSER INLET WF TEMP ) 163.2444 DEG F
PT-WF-52, CONDENSER INLET WF PRESS ‘46,3033 PSIG
FE-Cil-1, PLANT IMLET CW FLOW o 332.8333 GPHM
FE- Chl- 22, CONDENSER JUTLET CW FLOW- 182.2689 GPHM
TE-Ch~- 4, CONDENSER IQLET CUH TEMP 74.9444 DEG F
CONDENSER CW TEMF:CC? 25,2444 DEG F
TE-CH-101, LOWER COND CW TEMP- €8.1778 DEG F
CONDENSER CW TEMF:CC5 8 27.6667 DEG F
CONDENSER CW TEMF:CC5 © 86.1222 DEG F
CONDENSER CW TEMF:CC4 ~.29.9556 DEG F
CONDENSER CW TEMF:CC3 © 36,7333 DEG F
TE-Ci-1806, UPPER COND CW TEWMP 94,4333 DEG F
CONDENSER CW TEMF:CC2 ) - 32.3333 DEG F
CONDENSER CW TEMF:CCt 34.4556 DEG F
TE-CU-5, CONDENSER OJTLET CN TEMP --104.8889 DEG F
SPARE. '@, 0600 SPARE
SPRRE. 0.6000 SPARRE
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File: DiSave

Trial: <]
Time: 02-24/10-25
Fluid:

CHANNEL - DESCRIPTION

R E R R R RV B R R R R AR R AR R R R R A FEF RS F R R PP F R SRS F RS FRF R AR R RN R R R R

FE-GF-1, GF FLOW RRT:

TE-GF~3, PLANT IMLET GF TEMP
TE-GF-192, SCHX INLET GF TEMP
TE-GF-100, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTL:ZT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENESER .10 LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF~58, CONDENESER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-t, SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY>ASS FLOW
FE-WF-1-61, TOTAL WF PUMP FLOUW
PT-WF~188, SCHX LF INLET PRESS
TE-WF-1061, SCHX LF INLET TEMP
TE-WF-168, SCHX WF TIMP:PH1
TE-WF-189, SCHX LF TIMP:IPH2
TE-WF~182, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TIMP:VAP1
TE-WF-118, SCHX KF TzZMP:VAP2
TE-WF~104, SCHX CUTLZT WF TEMP
PT-WF-?74, WF VAPCR F_OW PRESS

FE-WF-7, SCHX OUTLET VAPOR FLOW

TE-WF~3, WF VAPOR FLOW 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, CONDENSER INLET WF TEMP

‘PT=WF~52, CONDENSER INLET WF PRESS

FE-CH-1, PLANT IMLET CH FLOMW
FE-CH-~22, CONDENSER JUTLET CHW FLOW
TE~-ClW-4, CONDENSER INLET CW TEMF
CONDENSER CW TEMF:CC?

TE-CW-1@1, LOMWER COND CW TEMP
CONDENSER CW TEMF:CCS
CONDENSER - CW TEMF:CC5

CONDENSER CW TEMF:CC4
CONDENSER 'CW TEMF:CC3

‘TE-CW-1068, UPPER COND CW TEMP
CONDENSER CW TEMFICC2
CONDENSER CW TEMF:CC1

TE-ChH-5, CONDENSER OJTLET CW TEMP
SPRRE

SPARE

A-48

VALUE UNITS
13.6245 GPM
305,6500 DEG F
299.5400 DEG F
175.6750 DEG F
117.377S DEG F
118.7750 DEG F
14.4245 INCH’
111.7400 PSIG
71,7000 DEG F
€94.3750  PSIG
32,2515 GPHM

-.9195 GPM
32.1125 GPM
‘584, 8000 PSIG
88.5600 DEG F
119.3256  DEG F
143,500  -DEG .F
163.6250  .DEG F
186.25600  DEG F
201.6508  .DEG F
225.0300 DEG .F
579.2758  PSIG.
17.7260 "ACFM
221.6756  DEG.F
76.7000 DEG.F
37.3050 PS1G
66.4750 DEG F

-.7725 PSIG
138.8750 . DEG.F
113.6306 . PSIG
335.97586  GPM
26.4725 GPM
54.3500 ‘DEG:F
0.6000 -DEG .F
€0.7000 _DEG F
©.6000 <DEG. F
66.8560 DEG.F
.. 0000 -DEG.F
'73.1500 :DEG..F
71.4258 DEG F
2.0000 DEG F
72.9500 DEG: F
74.9250 DEG F
0.0000 - SPARE
©.0008 - SPARE



File: ' D28RaviClz

Trial: _ : e
Time: 8271611744
Fluid:

CHHNNEL DESCR]PTION

T IIIIIIIITEY! *************** *****-I-*************************************

FE-GF-1, GF FLOW RAT:Z ,
TE-GF-3, PLANT IMLET GF TEMP
TE-GF-102, SCHX INLET GF TEMP
TE-GF-10@, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTLZIT TEMP
TE-GF~-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER _I@ LEVEL:
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENEER JUTLET 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 FLOMW
PTVNF 160, SCHX LF INLET PRESS
TE-WF=~101, SCHX KF INLET TEMP -
TE-WF-108, SCHX KF TIMPIPH1
TE-WF-109, SCHX WF TIMP:PHZ2
TE-WF=-162, SCHX INTERX WF TEMP
TE-WF-111, SCHX WF TZIMP:VAP1
TE-WF-118, SCHX kF TEZMP:VAP2
TE-WF-104, SCHX CUTL:ZT WF TEMP
PT-WF-74, WF VAPCR F_OW PRESS
FE-WF=-?, SCHX OUTLET VYAPOR FLOW
TE-WF-3, WF VAPOR FLIW TENP :
TE-WF-52, TURBINE IN.ET TEMP
PT-WF-18, TURBINE IN.ET PRESS"
TE-WF-53, TURBINE OUTLET TEMP
PT~-WF-12, TURBINE OQUTLET PRESS
TE-WF=-13, CONDENEER INLET WF TEMP
PT-WF~52, CONDENSER INLET WF PRESS
FE-CH-1, PLANT IMLET CW FLOW

FE-CMW-22, CONDENSER JUTLET CM FLOW

TE-CH-4, - CONDENSER INLET CW TEMP
CONDENSER CW TEMF3CC?

TE-CH-101, LOWER COND CW TEMP-
CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC4
CONDENSER CW TEMF:CC3 i
TE-CW-160, UPPER COND CW TEMP

- CONDENSER CW. TEMF:CC2
CONDENSER CW TEMF:CCt

TE-CHW-5, CONDENSER OJTLET CN TEMP
SPARE
SPARE

A-49

VALUE UNITS
g.06700 GPM
307.9750 DEG F
305.8050 DEG F
-174.0500 DEG F
113.96060 DEG F
114.8750 DEG F
10.8865 INCH
112.7175 PSIG
72.2500 DEG F
€81.5250 PSIG
17.3265 GPM
-.89¢68 GPM
22.4225 GPM
632.6000 PSIG
87.7850 DEG F
119.7600 DEG F
136.2000 DEG F
163.€6750 DEG F
187.2008 DEG F
263. 6000 DEG F
229.06425 DEG -F
631.5000 PSIG
11.30695 ACFM
228.4600 DEG F
86.2560 DEG F
8.6925 PSIG
75.8250 ¢ DEG F

‘-.5750. PSIG:
132.9508 DEG F
113,7775 PSIG
327.7250 GPHM
143.0360" GPM

i61.3756 DEG F
6.0000 DEG F
€5.25686 DEG F
B.00060 DEG F
€9.4000 DEG F
8.68006 DEG F
?3.8000 DEG F
72.3250 DEG F
0.6000 DEG F

- 73.1000 DEG F
©.74.6000 DEG F
6.0800 SPARE
8.0000 SPRRE



CHANNEL DESCRIPTION
R T T I I T I LY
GF FLOW RATE

PLANT IMLET GF TEMP

File: Dz2E€Rav:C12
Trial: ) (5]

Time: B2/16-12/3€
Fluid:

FE-GF-1,
TE-GF-3,
TE-GF-102,
TE-GF-100,
TE-GF-103,

SCHX INLET GF TEMP
SCHX INTER GF TEWP
SCHX CUTL:ZT TEWMP

TE-GF -6, PLANT OLTLET GF TEMF

LT-WF-15,
PT-WF-16,
TE-WF-58,
PT-WF-19,
FE-WF-1,

FE-WF-61,

FE-WF-1/61,

PT-WE-100,
TE-WF-101,
TE-WF-108,
TE-WF-109,
TE-WF-102,
TE-WF-111,
TE-WF-118,
TE-KF-104,
PT-WF-74,
FE-WF-7,
TE-KF-3,
TE-WF-52,
PT-WF-10,
TE-WF-53,
PT-WF-12,
TE-WF-13,
PT-WF-52,
FE-Ch-1,
FE-CH-22,
TE-CH-4,
CONDENSER
TE-CH-101,
CONDENSER
CONDENSER
CONDENSER
CONDENSER
TE-CH-100,
CONDENSER
CONDENSER
TE-CH-5,
SPARE
SPARE

CONDENSER .IQ LEVEL -
CONDENSER JUTLET PRESS
CONDENEER JUTLET TEMF
FEED PLMP DISC PRESS

SCHX WF FEED FLOW

SCHX WF BY?RSS FLOW
TOTAL WF PUMP FLOW
SCHX WF INLET PRESS
SCHX WF INLET TEMP
SCHX kF TzZMP:PH1
SCHX hF TZMPIPH2
SCHX INTER WF TENWP
SCHX kF TzMP:VAP1
SCHX hF TzZMP:VRP2
SCHX CUTLEZT WF TENMP
WF VYAPCR F_.OW PRESS

SCHX OUTLET VAPOR FLOMW
WF VRPOR

FLIOW TENMP

IN_LET TEMP

IN_ET PRESS
TURBINE OUTLET TENMP
TURBINE OUTLET PRESS
CONDENESER INLET WF TEMP
CONDENSER INLET WF PRESS

TURBINE
TURBINE

PLANT IMLET CW FLOW

CONDENSER JUTLET CW FLOW

CONDENSER INLET CH TEMP

CW TEMF:ICC?
LOWER COND CW TEMP
CW TEMF:CCS
CW TEMF:CC3
CW TEMF:CC4
CW TEMF:CC3
UPPER COND CKH TEMP
Cl TEMF:CC2
CH TEMF:CCI

CONDENSER OJTLET CW TEMP

A-50

VALUE UNITS
11,7880 GPM
309.4500 DEG F
306.5425 DEG F
186.4750 DEG F
122.0150 DEG F
122.4060  DEG F
11.8475 INCH
124,2925 PSIG
78.3258 DEG F
€55, 1000 PSIG
24.9075 GPM

-.0300 GPM.
31.0050 GPH
632, 7500 PSIG
93.4350 DEG F
124.7750 DEG F
148, 9500 DEG F
168. 6500 DEG F
191.7750 DEG F
206.7250 DEG F
231,2825 DEG F
628.9750 PSIG
15.80818 ACFM
230.6500 DEG F
84.0000 DEG F
4.9625 PSIG
78.1258 DEG F

-.5825 PSIG
141.8560 DEG F
125.8875 PSIG
327.5000 GPM
142.4875 GPM
€3.5000 DEG F
6.00660  DEG F
68.7500 DEG F
¢.0000 DEG F
74.7000 DEG F
6.0000 DEG F
78.2500 DEG F
78.15686  DEG F
0.0006 DEG F
75.7060 DEG F
£1.1750 DEG F
0.0000 SPARE
0.00080 SPARE



File: - o p28CaviC12

. Trial: %)
Time: ‘ 02-s16-13716
Fluid:

CHANNEL DESCR]PTION

*************i EEEEERERRRRE *********************¥************************

FE-GF-1, GF FLOW RAT:
TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-180, SCHX INTER GF TEMP
TE-GF-163, SCHX CUTLZT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER _1Q LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET 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 KF PUMP FLOW
PT-WF-108, SCHX kF IJLET PRESS
TE-WF-101, SCHX WF IVLET TEMP
TE-WF-108, SCHX kF TZIMP:PH1.
TE-WF-109, SCHX WF TIMP:PH2
TE-WF-182, SCHX INTER WF TEMP
TE-WF-111, SCHX WF TIMP:VAP1
TE-WF-110, SCHX kF TZIMP:VAP2
TE-WF-104, SCHX CUTLZIT WF TEMP
PT-WF-74, WF VAPCR F_OW PRESS
FE-KF-?, SCHX OUTLET VAPOR FLOMW
TE-WF-3, WF VAPOR FLIW TEMP
TE-KF-52, TURBINE IN_ET TEMP
PT-WF-10, TURBINE IN_ET PRESS
TE-WF=53, TURBINE OUTLET TEMP
PT-WF-<12, TUREBINE OUTLET PRESS

TE-WF=13, CONDENSER INLET WF TEMP &
PT-WF-52, CONDENSER INLET WF PRESS

FE-CH-1, PLANT INLET CW FLOMW
FE-CH-22, CONDENSER JUTLET CW FLOW
TE-CW-4, CONDENSER INLET CW TEMP
CONDEINSER CH TEMF:CC?
TE-ClK~-161, LOWER COND CKW TEMP
CONDENSER - CW TEMF:CCS '
CONDENNSER CKW TEMF:CC5

CONDEINSER CW TEMF:CC4

CONDEINSER CW TEMF:CC3 .
TE~-CH-180, UPPER COND CH TEMP
CONDEINSER CW TEMF:CC2

CONDEINSER CW TEMF:CC1

TE-CH-S, CONDENSER OJTLET CW TEMP

SPARE.
SPRARE.

A-51

YALUE UNITS
16.1383 GPM
210.2508 DEG F
307.08125 DEG F
163.0750 DEG F
126.5825 DEG F
127.8258 DEG F
16.9080 INCH
134.6075 PSIG
83.6750 DEG F
674.1000 PSIG
31.9245 GPM

-.0225 GPM
38.9200 GPM
632.7250 PSIG
97.4950 DEG F
127.20600 DEG F
150.8000 DEG F
176.3000 DEG F
'193.20800 DEG F
208. 4080 DEG F
230.1850 DEG F
1 626.7000 PSIG
19.8813 ACFM

229.6256 DEG F
85.6000 DEG F
€.32?5 ~ PSIG
£0.6000 DEG F

-.55?5 PSIG
142.3000  DEG F
135.9175 PSIG
328.3250 GPM
142.9560°  GPM
65.1000 DEG F
©.0000 -  DEG F
71.4750 DEG F
0.0000 DEG F
78.7000 DEG F
e.eeee -~ DEG F
£2.4500 DEG F

63,0500 DEG F

. ©.0000 DEG F
" 84,9500 DEG F
" '86.7566 DEG F
0.0000 SPARE
@.0000 SPARE



File: p2g8haviCi2

Trial: ) %)
Time:? 62/16-13747
Fluid:

CHRANNEL DESCRIPTION

R R R R R RN R AR R R R R R R R R R R R R R R AR R R R R R F R RS F R F R RS AR AR SR AR LR R RS

FE-GF-1, GF FLOMW RATZ

TE~GF-3, PLANT IMLET GF TEMP
TE-GF~-162, SCHX INLET GF TEMP
TE~-GF-160, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTLZT TEMP
TE-GF~6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .1& LEVEL
PT~WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT~WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW
FE~-WF~61, SCHX MWF BY>ASS FLOW
FE-WF-1,s61, TOTAL WF PUMP FLOMW
PT-WF-1008, SCHX kF INLET PRESS
TE~WF-101, SCHX kF INLET TEMP
TE-WF-108, SCHX kF T:IMP:PHI1
TE~-WF-189, SCHX LF TIMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE~WF-111, SCHX kF T:IMPIVAP1
TE-WF-118, SCHX kF T:MP:VAP2
TE-WF-184, SCHX CUTLZT WF TEMP
PT-WF-74, WF VAPCR F.OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOF 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 OUTLET PRESS
TE-WF-13, CONDENSER INLET WF TENMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CW-1, PLANT IMLET CW FLOU
FE-CW-22, CONDENSER DJUTLET CHW FLOMW
TE-CW-4, CONDENSER INLET CW TEMP
CONDENSER CHW TEMF:CC?

TE-CKW-101, LOWER COND CW TENWP
CONDEINSER CH TEMF:CC5

CONDENSER CW TEMF:CCS

CONDENSER CW TEMF:CC4

CONBDENSER CW TEMF:CC3

TE-CW-108, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC1

TE-CWH-5, CONDENSER OJTLET CW TEMF
SPRRE

SPARE

A-52

YALUE UNITS
16.4938 GPM
309.3500 DEG F
3e6.2100 DEG F
185.06500 DEG F
129.0475  DEG F
'129.556@  DEG F
10.9385 INCH
139.0625  PSIG
85.975@ DEG F
654.9000 PSIG
34.4925 GPM

-.0120 GPH
41.9150 GPM
632.7256  PSIG
9€.9250 DEG F
128.925¢ DEG F
152.4250 DEG F
171, 9000 DEG F
194.475¢  DEG F
209.3756 DEG F
230, 7925 DEG F
625.475¢  PSIG
21.8830 ACFM
23@.125¢  DEG F
§5.3250 DEG F
€.8900 PSIC
£1.3250 DEG F
-.5475 PSIG
145.1008  DEG F
142.4775  PSIC
326.0560  GPM
142.6000  GPM
65.9750 DEG F
2.0000 DEG F
72.8500 DEG F
©.0000 DEG F
80.4250 DEG F
. 0800 DEG F
84.1750 DEG F
84.9750 DEG F
6.0008 DEG F
87.4500 DEG F
89.5250 DEG F
©,0000 SPARE
.0000 SPARE



)

File: ' D28rAaiClz

CHRANNEL DESCRIPTION

Trial; . %}

Time: ' 3/13/09:33-84

Fluid:

VALUE UNITS
AEXEEEXEXXEEX) ************ * %% *******************************************

FE-GF-1, GF FLOMW RAT:Z 7.7720 GPM
TE-GF-3, PLANT IMLET GF TEMP 309.¢€000 DEG F
TE-GF-182, SCHX INLET GF TEMP. 308.7467 DEG F
TE-GF-1008, SCHX INTEX GF TEMP 170.6900 DEG F
TE-GF-183, SCHX CUTLZIT TEMP . 111.2567 DEG F
TE~-GF-6, PLANT OLTLET GF TEHMP 111,.2000 DEG F
LT-WF-15, CONDENSER .I1G@ LEVEL 23.8117 INCH
PT-UF-16, CONDENSER JUTLET PRESS 186,.6967 PSIG
TE-WF-58, CONDENSER JUTLET TEMP 69,1667 DEG F
PT-WF-19, FEED PLMP DISC PRESS €92.9600 PSIG
FE-WF-1, SCHX WF FEED FLOW 17,2340 GPM
FE-WF-61, SCHX WF BY?ASS FLOMW 12.9488 GPM
FE-WF-1s€61, TOTAL WF PUMP FLOW 29.6767 GPM
PT-WF-18@, SCHX kF INLET PRESS 634.8333 PSIG
TE-WF-1@1, SCHX kF INLET TEMP 83.9367 DEG F
TE-WF-188, SCHX LF TIMP:PHI1 117.2333 DEG F
TE-WF-1089, SCHX WF T:IMP:PH2 140.6667 DEG F
TE-WF-102, SCHX INTER WF TENP 160,.80600 DEG F
TE-UWF-111, SCHX kF TZMPIVAP1 184.6000 DEG F
TE-WF-~118, SCHX KF TZIMP:VAP2 _ 282.0000 DEG F
TE-WF=104, SCHX CUTLZT WF TEMP - 236, 8667 DEG F
PT-NF774, WF VAPLR F._.OW PRESS 635.8333° PSIG
FE-WF=-?7, SCHX OUTLET VAPOR FLOMW 9.€6080 ACFM
TE-WF-3, WF VYAPOF FLIW TEMP 229.5667 DEG F
TE-WF-52, TUREBINE IN_ET TEMP 76.9600 DEG F
PT-WF-18, TURBINE IN.ET PRESS 16.9067 PEIG
TE-WF-53, TURBINE OUTLET TEMP : 74.0000 DEG F
PT-WF-12, TURBINE OUTLET PRESS -. 7088 PSIG
TE~WF~13, CONDENSER INLET WF TEMP - 134.30600° DEG F
PT-WF-52, CONDENSER INLET WF PRESS - 167.7333 PSIG
FE-CH-1, PLANT IMLET CK FLOMW , 364,3667 GPM
FE-CH-22, CONDENESER JUTLET CH FLON, - 133.7733 GPM
TE=-CH-4, CONDENSER INLET CM TENP ) ‘59,4667 DEG F
CONDENSER CW TEMF:CC? b, 06000 DEG F
TE-CH-101, LOWER COND CMW TEMP 63.3333 DEG F
CONDENSER CM. TEMF:CCs 6.8000 DEG F
CONDENSER CW TEMF:CCS " 66,0667 DEG F
CONDEINSER CH TEMF:CC4 - 0.0800 DEG F
CONDENSER CH TEMF:CC3 ) - 81.0000 DEG F
TE-CW-108, UPPER COND CW TENP €59.08667 DEG F
" CONDENNSER CW TEMF:CC2 8,86000 DEG F
CONDEINSER CKH TEMF:CC1) ‘ 66.2000 DEG F
TE-CH-5, CONDENSER OJTLET CW TEMP ‘71.1000 DEG F
SPARE - _ 0.0060 SPARE
SPARE. 6.0000 SPARE

A-53




File: DeerkBa:Cl2

CHANNEL DESCRIPTION

Trials %]

Time: 03-13/09:57-84

Fluid:

VALUE UNITS
FUEREEEEEAREXIERFEEXREREFEEF XX ***************_****************************

FE-GF-1, GF FLOW RAT: 11.0607 GPM
TE-GF-3, PLANT IMLET GF TEMP 318.7333 DEG F
TE-GF-102, SCHX INLET GF TEMP 389.5960 DEG F
TE-GF-100, SCHX INTER GF TEMP 174.7333 DEG F
TE-GF-183, SCHX CUTL:T TEMP 118.6700 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 118.6667 DEG F
LT-WF-15, CONDENSER .1G LEVEL . 23.8203 INCH
PT-WF-16, CONDENSER JUTLEY PRESS 115.0167 PSIG
TE-WF-58, CONDENSER JUTLET TEMP 73.6667 DEG F
PT-WF-19, FEED PLMP DISC PRESS 719.4667 PSIG
FE-WF-1, SCHX WF FEED FLOMW 24,7280 GPM
FE-WF-61, SCHX WF BY>RSS FLOMW 0.0000 GPM
FE-WF-1,61, TOTAL WF PUMP FLOW 24.3233 GPM
PT-WF-108, SCHX WF INLET PRESS 634.4667 PSIG
TE-WF-101, SCHX kF INLET TEMP 91.4967 DEG F
TE-WF-188, SCHX WF TZIMP:PH1 121.8000 DEG F
TE-WF-189, SCHX WF TIMP:PH2 144.2667 DEG F
TE-WF-102, SCHX INTER WF TEMP 163.5000 DEG F
TE-WF-111, SCHX kF TEIMP:VAP1 187.5333 DEG F
TE-WF-110, SCHX WF TIMP:VAP2 204.2667 DEG F
TE-WF-184, SCHX CUTLZT WF TEMP 231.2733 DEG F
PT-WF-?4, WF VAPCR F_.OW PRESS 634.6000 PSIG
FE-WF-?, SCHX OUTLET VAPOR FLOMW 12.9323 ACFH.
TE-WF-3, WF VAPOF FLIW TEMP 230.1333 DEG F
TE-WF-52, TURBINE IN_ET TEMP 77.7e00 DEG F
PT-WF-1@, TURBINE IN_ET PRESS 18.7933 PSIG
TE-WF-53, TURBINE OUTLET TEMP 75.7667 DEG. F
PT-WF-12, TURBINE OUTLET PRESS -.4609 PSIG
TE-WF-13, CONDENSER INLET WF TEMP 136.3000 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 116.5333 PSIG
FE-CH-1, PLANT IMLET CW FLOW 364.5080 GPM.
FE-CW-22, CONDENSER JUTLET CW FLOM 133.8333 GPM
TE-CH-4, CONDENSER INLET CW TEMP €0.8667 "DEG F
CONDEINSER CW TEMF:CC? 8.6000 DEG F
TE-CH-1@1, LOWER COND CK TEMP €5.9333 DEG F
CONDENSER CW TEMF:CC5 G.0000 DEG F
CONDENSER CW TEMF:CC5 69.6667 DEG F
CONDENSER CW TEMF:CC4 6.0800 DEG F
CONDENSER CW TEMF:CC3 79.7333 DEG F
TE-CW-188, UPPER COND CW TEMP 73.4333 DEG F
CONDENSER CKW TEMF:CC2 6.0000 DEG . F
CONDEINSER CW TEMF:CC1 73.4000 DEG F
TE-CW-5, CONDENSER OJTLET CW TEMP 76.8667 DEG F
SPARE 0.0000 SPARE
SPARE 0.0000 SPARE

A-54



CHRNNEL DESCRIPTION

File: D2erCa:Cl2

Trial: 0 ’

Time: P3/13/10:39-/84

Fluid:

, VALUE UNITS
R EEEEREEREEEI R A EFEREEREE LR PRSP RE RS FE IS EFTEFE LR EERER R ELREXREEE

FE-GF-1, GF FLOW RRT:Z , 13.5233 GPM
TE-GF-3, PLANT IMLET GF TEMP 312.8000 DEG F
TE-GF-102, SCHX INLET GF TEMP 319.6933 DEG F
TE-GF-108, SCHX INTER GF TEMP 177.4000 DEG F
TE-GF-183, SCHX CUTLZIT TEMP 122.2967 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 122.4667 DEG F
LT-WF-15, CONDENSER .10 LEVEL 23,6657 INCH
PT-WF-~16, CONDENSER JUTLET. PRESS 126.1867 PSIG
TE-WF-58, CONDENSER JUTLET TEMP 79.5333 DEG F
PT-WF-19, FEED PLMP DISC PRESS  783.5667 PSIG
FE-WF-1, SCHX WF FEED FLOW 31.1500 GPM
FE-WF-61, SCHX WF BY>ASS FLOW 0.0000 GPM
FE-WF-1,/61, TOTAL WF PUMP FLOW 30.7533 GPM
PT-WF-180, SCHX kF INLET PRESS 634.9333 PSIG
TE-WF-191, SCHX LF INLET TEMP - 95.8467 DEG F
TE-WF-1@8, SCHX kF TIMP:PH1 123.3000  DEG F
TE-WF-189, SCHX kF TEIMP:PH2 . 145.2667 DEG F
TE-WF-182, SCHX INTER WF TEMP 164.8667 DEG F
TE-WF-111, SCHX WF TIMP:VAP1 ' 188,9333 DEG F
TE-WF-118, SCHX kF TEIMP:VAP2 205.3667 DEG F
TE-WF-184, SCHX CUTLEZT WF TEMP 229.7900 DEG F
PT-WF-74, WF VAPCR F.OW PRESS 633.6667 PSIG
FE-WF=-?7, -SCHX OUTLET VAPOR FLOW '16.2080 ACFM
TE-WF-3, WF VAPOF FLJW TEMP 229.1333 DEG F
TE-WF-52, -TURBINE IN_ET TEMP £24.0000 DEG F
PT-WF-1@, TURBINE IN_ET PRESS - 23.3900 PSIG
TE-WF-53, TURBINE OUTLET TEMP . © 79.7000 DEG F
PT-WF-12, TURBINE OUTLET PRESS -.3033 . PSIG
TE-WF~13, CONDENSER INLET WF TEWP 138.0667 . DEG F
PT~WF~52, CONDENSER INLET WF PRESS . 128.6760 = PSIG
FE-CM-1, PLANT IMLET CW FLOW = -~ 365.5667 .  GPM
FE-CH-22, CONDENSER JUTLET CW FLOW . 124.0867 GPM
TE-CW-4, CONDENSER INLET CW TEMP " 63.4667 DEG
CONDENSER CW TEMF:CC? , ‘ ' 9.0008° DEG
TE-CH-161, LOWER COND CW TEMP 69.3333 DEG
CONDENSER CW TEMF:CCS5 . ©.0000 DEG
CONDENSER CKH TEMF:CCS 74.5667° DEG
CONDENSER CW TEMF:CC4 - 8.0008 DEG
CONDENSER CW TEMF:CC3 N 79.7000 DEG
TE-CH-106, UPPER COND CW TEMP 79.1800 DEG
CONDEINSER CW TEMF:CC2  @.800@ | DEG
CONDEINSER CK TEMF:CC! . - . . . '79.8333 DEG
TE-CW-5, CONDENSER OJTLET CHW TEMP. 82.2667  DEG
SPRRE , 6.0060 SPARE
- SPARE 0.0860 SPARE

A-55
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File: D2erXaiCle

CHANNEL DESCRIPTION

Trial: 8

Time: 903/13712:04/84

Fluid:

7 VALUE , UNITS
F R R R R R AR R R R I E R R R R R R R R SR A R F R R R R R R E R R R R R A PR AR R R B R R AR R TR R RS R R FEERRRERRS

FE-GF-1, GF FLOW RAT: , 14,8313 GFHM
TE-GF-3, PLANT IMLET GF TEMP 313.4000 DEG F
TE-GF-162, SCHX INLET GF TEMP 311.6333 DEG F
TE-GF-188, SCHX INTER GF TEMP 179.7000 DEG F
TE-GF-183, SCHX CUTLEZT TEWMP 125.7733 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 126.086€7 _ DEG F
LT-WF-~15, CONDENEER _]@ LEVEL 23.5233 INCH
PT~-WF-~16, CONDENSER JUTLET PRESS 134.3833 PSIG
TE-WF~58, CONDENSER JUTLET TENMP 83.4667 DEG F
PT-WF-~19, FEED PLMP DISC PRESS 691,6000 PSIG
FE-WF-1, SCHX WF FEED FLOMW . 35,2700 GPM
FE-WF-61, SCHX WF BY?ASS FLOW 0.06800 GPM
FE-WF-1/61, TOTAL WF PUMP FLOW 34.93086 GPM
PT-WF-1606, SCHX kF INLET PRESS €35.6333 PSIG
TE-WF-181, SCHX LF INLET TENWP 98.1967 DEG F
TE-WF~168, SCHX LF TZMP:PHI1 125.5333 DEG F
TE-WF=-109, SCHX LF TZIMP:PHZ 147.3667 DEG F
TE-WF-102, SCHX INTER WF TEMP 166.8608 DEG F
TE-WF=-111, SCHX kF TIMP:VAP1 190.3333 DEG F
TE-WF~118, SCHX kF TIMP:VAP2 2@6. 6060 DEG F
TE-WF~1904, SCHX CUTLZT WF TEMP 230.4300 DEG F
PT-WF=-74, WF YAPCR F_OW PRESS 633.2667 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOMW 17.8380 ACFM
TE-WF-~3, WF YAPOF FLJOW TEMP 229. 7000 DEG F
TE-WF-~-52, TURBINE IN_ET TEMP 94.6333 DEG F
PT-WF~18, TURBINE IN_ET PRESS 25.1933 PSIG
TE-WF~S3, TURBINE OUTLET TEMP 88,4667 DEG F
PT-WF~12, TURBINE OUTLET PRESS -.0667 PSIG
TE-WF-13, CONDENEER INLET WF TEMP 141.8333 DEG F
PT-WF~52, CONDENSER INLET WF PRESS 136.4933 PSIG
FE-CH~-1, PLANT IMLET CW FLOM 365.5€667 GPM
FE-CHW~-22, CONDENSER JUTLET CHW FLOW 134.1167 GPM
TE~-Ch-4, CONDENSER INLET CHW TEMP 66,8667 DEG
CONDENNSER CW TEMF:CC? 0.6800 DEG
TE-Ch~181, LOWER COND CH TEMP 72.4667 DEG
CONDENSER CW TEMF:CC5S ~ B.00668 DEG
CONDENSER CW TEMF:CC3 78.108860 DEG
CONDENSER CW TEMF:CC4 0.0000 DEG
CONDEINSER CW TEMF:CC3 82.3333 DEG
TE-CU-186, UPPER COND CW TEMP 82.9333 DEG
CONDENNSER CW TEMF:CC2 6.00060 DEG
CONDENSER CW TEMF:CC1 84,2000 DEG
TE-CH-5, CONDENSER OJTLET CW TEMP 86.5667 DEG-
SPARE. 0.8008 SPARE"
SPARE: 0, 6000 SPARE

A-56
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)

File: S D33Pav:iCi2

Trial: e
Time: 83-14-13/52
Fluid:

CHANNEL DESCRIPTION

R R R R E R RV R R R R R R R A R R R R R EF R R F R R R R R R EE LR R R R RN L LR R R AR REE

FE-GF-1, GF FLOW RATZ

TE-GF~3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-180, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTLZT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF~15, CONDENSER .IQ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW:
FE-WF~-61, SCHX WF BY>RSS FLOW -
FE-WF-1/61, TOTAL WF PUMP FLOW
PT-WF~188, SCHX kF INLET PRESS.
TE-WF-1@81, SCHX WF INLET TEMP
TE-WF-168, SCHX kF TIMP:PH1
TE-WF-189, SCHX WF TEZIMP:PH2
TE-WF-162, SCHX INTER WF TEMP:
TE-WF-111, SCHX kF TEIMP:VAP1 .
TE-WF-110, SCHX kF T:ZMP:VAP2 -
TE~KF~184, SCHX CUTL:ZIT 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-18, 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~Ci=-1, PLANT IMLET CKH FLOM :

FE-CM-22, CONDENSER JUTLET CW FLOW ..

TE-Cl-4, CONDENSER INLET CH TEMP
CONDENSER CWH TEMF:CC?

TE-Ch-~-101, LOWER COND CK TEWP
CONDENSER CHW TEMF:CCS

CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC#4

CONDEINSER CKH TEMF:CC3

~TE-CH-168, UPPER COND CW TEMP

CONDEINSER CW TEMF:cCC2

CONDENSER CW TEMF:CC1

TE-CW-S, CONDENSER OJTLET CK- TEMP
SPARE. -

SPARE.

A-57

VALUE UNITS
16.6417 GPM
308.4333 DEG F
307.0967 DEG F
187.6333  DEG F
133.8000 DEG F
134.0667°  DEG F
16,9157 INCH
140.1167 PSIG
86.3667 DEG F
694.6667 PSIG
35.0300 GPM

-.0208 GPM
34,7667 GPM
635.0000 PSIG
97.2967 DEG F
133. 4000 DEG F
156.4333 DEG F
175.2333 DEG F
196.50080 DEG F
218.7600  DEG F
239.0733 DEG F
€31.5000  PSIG
18,3883 ACFM
237.4667 DEG F
88.0333 DEG F
20.6800 PSIG
88.8667 DEG F

-.3367 PSIG
625.0000 DEG F
142.9333 - PSIG
366.2667 GPM
133.8433 GPM

 69.3000 DEG F
0.0000 DEG F
75.7000 = DEG F
0.6000 ~  DEG F

- B2.2000  DEG F
0.0008 - DEG F
81,6000 DEG F
85.8667 -  DEG F
6.0008 _~  DEG F

. §7.7600 DEG F
90,4800 DEG F
8.0000 SPARE

. 9.0000 SPARE



Filet D3SPav:icCie

Trial: e
Time? 03-2071372¢
Fluid:

CHANNEL DESCRIPTION

EREFERERXIEEEIERERRERERERIRES AR EFRERFF R BRSNS IR SRR R R R LR R AR RRE RS ER

FE-GF-1, GF FLOW RATZ

TE-GF-3, PLANT IMLET GF TEMF
TE-GF-182, SCHX INLET GF TEMP
TE-GF-18@, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTL:ZT TEMP
TE-GF-6, PLANT OLTLET GF TEMWP
LT-WF-15, CONDENSER .IQ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW
FE-WF-€1, SCHX WF EY>RSS FLOW
FE-WF-1-61, TOTAL WF PUMP FLOUW
PT-WF-180, SCHX WF INLET PRESS
TE-WF-181, SCHX KF INLEY TEMP
TE-WF-188, SCHX kF TZMP:PH1
TE-WF-189, SCHX kF TIMP:PHZ
TE-WF-102, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TIMPIVAPI
TE-WF-118, SCHX WF TEIMPIVAP2
TE-WF-104, SCHX CUTLZT WF TEMWP
PT-WF-74, WF VAPCR F_.OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOF FLIW TEMP
TE-WF-52, TURBINE IN_ET TENMP
PT-WF-1@, TURBINE IN_ET PRESS
TE-WF-53, TURBINE OUTLET TEMP
PT-WF-12, TURBINE OUTLET PRESS
TE-WF-13, CONDENSER INLET WF TEWP
PT-“F-52, CONDENEER INLET WF PRESS
FE-CH-1, PLANT IMLET CH FLOMW
FE-CW-22, CONDENSER 3JUTLET CW FLOW
TE-CW-4, CONDENSER INLET CW TEMF
CONDEINSER CW TEMF:CC?

TE-CM-101, LOWER COND CH TEMP
CONDENSER CHW TEMF:CCS

CONDENSER CW TEMFICCS

CONDEINSER CW TEMF:CC4

CONDENSER CKH TEMF:CC3

TE-CH-108, UPPER COND CKl TEMP
CONDEINSER CW TEMF:CC2

CONDEINSER CW TEMF:CC1

TE-CH-5, CONDENSER OJTLET CW TEMP
SPARE.

SPARE

A-58

VALUE UNITS
14,7567 GPM
213.5667 DEG F
311.52609 DEG F
178.9333 DEG F
124.99080 DEG F
125.4000 DEG F
23.9203 INCH
131.07080 PSIG
82,1333 DEG F
691.2333  PSIG
34.8367 GPHM

-.0120 GPM
34.4633 GPM
631.9333 PSIG
97.1900 DEG F
124.5333 DEG F
146.3000 DEG F
165.7000 DEG F
190.8667 DEG F
206.4000 DEG F
229.4667 DEG F
631.6000 PSIG
17.7127 ACFM
228.8667 DEG F
98.7667 DEG F
42.8467 PSIG
96.7333 DEG F
.0560 PSIG.
140. 1700 DEG F
133.5567 PSIG
352.8333 GPM
149,7333 GPM -
66.2000 DEG F
8.000@ DEG F
71.8667 DEG F.
8.00080 DEG F
77.68333 DEG F
0.0000 DEG F
86.1667 DEG F
81.3667 DEG F
©.0000 DEG F
82.7000 DEG-F
84.6667 DEG F
8.6000 SPARE-
0.0008

SPARE-



»)
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File: : D37PaviCl2

Trial: ] 0
Time: 03-06-13-19
Fluid:

CHANNEL DESCRIPTION

*************0 REEXEEEREEERAELYE *******************************************

FE-GF-1, GF FLOW RATZ
TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-108, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTLZIT TEMP
TE-GF-6, PLANT OLTLET GF TEMP .
LT-WF-15, CONDENSER _16 LEVEL

PT-WF-16, CONDENSER JUTLET PRESS

TE-WF-58, CONDENEER JUTLET TEMP
PT-WF~-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW
FE-WF-€1, SCHX WF BY>ASS FLOW
FE~-WF-1-61, TOTAL WF PUMP FLOW
PT-WF-108, SCHX WF INLET PRESS
TE-WF-101, SCHX kF INLET: TEMP
TE-WF-188, SCHX LF TIMP:PH1
TE-WF-109, SCHX WF TZMP:PH2
TE-WF=-102, SCHX INTER WF' TEMP
TE-WF-111, SCHX LF TZMPIVRPL-

TE-WF-110, SCHX LF T:IMP:iVAP2

TE~WF-184, SCHX CUTLEZT WF TEMP
PT-WF-?4, WF VAPCR F.OW PRESS
FE-WF-7, SCHX OUTLET 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 OUTLET PRESS
TE-WF~-13, CONDENSER INLET WF TEMP

PT-WF=52, CONDENSER INLET WF PRESS .

FE-CW-1, PLANT IMLET CW FLOMW

“FE~CW=-22, CONDENSER JUTLET CHW FLOW

TE-Ch-4, CONDENSER INLET CHW TEMP
CONDENSER CUW TEMF:CC? '
TE-CW=1@1, LOWER COND CW TEMP
CONDEINSER CW TEMF:CC5

CONDEINSER CM TEMF:CCS

CONDEINSER CW TEMF:CC#4

CONDENSER CW TEMF:CC3

TE~Cli~108, UPPER COND CN'TEMP
CONDENSER CW TEMF:CC2 V1vA”
CONDEINSER CW TEMF:CC1

TE- CM-S, CONDENSER -OJTLET CW TEMP
SPARE. - _ .
SPARE

A-59

YALUE UNITS
12.4187 GPM
316.3333 DEG F
313.8667  DEG F
178.6333 DEG F
125.6867 DEG F
125.8333 DEG F

 26.5553 INCH
137.6100 PSIG
£5.40800 DEG F
€97.6667 PSIG
34.6700 GPM

-.0160 GPM
34.4433 GPM
€35, 0000 PSIG
181.0967 DEG F
125.8667 DEG F
14€.5333 DEG F
165.9333  DEG F
189.7333 DEG F

. 206.1333  DEG F
229.9000 DEG F
635.8667  PSIG
17.4117 ACFM
229.3667 DEG F
95.4333 DEG F
59,2667 PSIG
91.2667 DEG F

-.1433 PSIG
141,2333  DEG F

1 139,9767 PSIG
328.3333 GPM
'100.6933 GPM

- 63,2333 DEG F
2.6667 DEG F

| .72.3667 DEG F
0.0000 DEG F
81.8667 DEG F
.0, 0000 DEG F
‘84,5000 DEG F
.85, 8000 DEG F
8.00860 DEG F
86,8667 DEG F

89,2667 DEG F
'9.0000 SPARE
.0000 SPARE




File: Dd4tlave

Trial: %)
Time: . e3sz1/11-12
Fluid:
CHANNEL DESCRIPTION A YALUE- -UNITS
I Iz Iy I Ty Y Y I I I TR TR Y.
1 FE-GF-1, GF FLOW RART: 15.37€7 GFHM
2 TE-GF=~3, PLANT I+LET GF TEMP 312.66€7 DEG F
3 TE-GF-1062, SCHX INLET GF TEMP 310,8833 DEG F
4 TE-GF-180, SCHX INTER GF TEMP . 184.,9667 DEG F
S TE-GF-183, SCHX CUTL:ZT TEMP 127.8900 DEG F
€ TE-GF-6, PLANT OLTLET GF TEMP 128.2333 DEG F
7 LT-WF-15, CONDENSER _I1G LEVEL . 16.7427 INCH
e PT-WF-1€, CONDENSER 3JUTLET PRES 134.5067 PSIG
9 TE-WF~-58, CONDENSER JUTLET TEMF £3.3000 DEG F
10 PT-WF~-19, FEED PLMP DISC PRESS €88.,9333 PSIG
11 FE-WF-1, SCHX WF FEED FLOW 35.77060 GPM
12 FE-WF-61, SCHX WF BY?ASS FLOW . 2000 GPM
13 FE-WF-1-61, TOTAL WF PUMP FLOMW 35.5167 GPM.
14 PT-WF-1068, SCHX KF INLET PRESS €83.6€67 FSIG
15 TE-WF-181, SCHX LF INLET TEMFP 161,9300 DEG F
16 TE-WF-168, SCHX kF TzMP:PHI 128.36060 DEG F
17 TE-WF=-109, SCHX kF TIMP:PH2 152.0667 DEG F
18 TE-WF-102, SCHX INTER WF TEMP 172.4667 DEG F
19 TE-WF-111, SCHX kF TZIMP:VAP1 197.1667 DEG F
20 TE-WF-110, SCHX kF TZMP:VAP2 213. 4000 DEG F
21 TE-WF-184, SCHX CUTLZT WF TENMP 239.8633 DEG F
22 PT-WF-74, WF YAPCR F_OW PRESS 684.1667 PSIG
23 FE~-WF-7, SCHX OUTLET VAPOR FLOW 17.2823 ACFNM
24 TE-WF=-3, WF VAPOR FLIOW TEWMP 239.8333 DEG F
25 TE-WF-52, TURBINE IN_ET TEMWP 99,€000 DEG. F
2€ PT-WF-10, TURBINE IN_ET PRESS 18.6267 PSIG
27 TE-WF-53, TURBINE OUTLET TEMP 89.1333 DEG F
28 PT-WF-12, TURBINE OUTLET PRESS . 3667 PSIG
29 TE-WF-13, CONDENESER INLET WF TEMP 145.4333 DEG F
36 PT-WF-52, CONDENSER INLET WF PRESS 137.6400 PSIG
31 FE-CW-1, PLANT IMLET CW FLOW 356.8667 GPM
32 FE-Cl-22, CONDENSER JUTLET CH FLOW 131.9633 GPM
33 TE-CH~-4, CONDENSER INLET CW TEMP 65.6333 DEG F
34 CONDENSER CH TEMF:CC? 0.0066 DEG F
35 TE-CKH-1081, LOWER COND CW TEMP 72.4333 DEG F
36 CONDENSER CW TEMF:CCS ©.088060 DEG F
37 CONDENSER CW TEMF:CC5 78.7333 DEG F
38 CONDENSER CH TEMF:CC#% ©9.0000 DEG F
3% CONDENSER CW TEMF:CC3 85.5667 DEG F
40 TE~-CH-168, UPPER COND CW TEMP 83.8667 DEG F
41 CONDENNSER CW TEMF:CC2 " 9.0000 DEG F
42 CONDENSER CW TEMF:CC1 84.5080 DEG F
43 TE-CW~-S, CONDENSER OJTLET CW TEMP 86.9000 DEG F
44 SPARE: 0.0606 SPARE
45 SPARE 0.00006 SPARE

A-60
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File: v DSSave:Cl2

Trial: : . %]
Time: 02:27:16:38
Fluid'

CHRNNEL DESCR]PTION

*************% EEXRXERREEREX ***!-******************************************

FE-GF~1, GF FLOW RAT:Z

TE~GF=3, PLANT IMLET GF TEMP
TE-GF=1082, SCHX INLET GF TEWP-
TE-GF-160, SCHX INTER GF TEMP
TE-GF=-183, SCHX CUTLZIT TEMP
TE-GF-6, PLANT OLTLET GF -TEMP
LT-WF-15, CONDENSER .10 LEVEL.

PT-WF-16,
TE-WF-58,
PT-WF-19,

CONDENSER JUTLET PRESS
CONDENESER JUTLET TENWF
FEED PLMP DISC PRESS

FE-WF-1, SCHX WF FEED FLOW ,
FE-WF-61, SCHX WF BY>RSS FLOW
FE~WF-1-61, TOTAL WF PUMP FLOW
PT-WF-18@, SCHX KF INLET PRESS
TE-WF-101, SCHX kF IVNLET TEMP
TE-WF-188, SCHX KF TZIMP:PH1
TE-WF-189, SCHX LF TzZMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE-KF-111, SCHX KF T:zMP:VYAP1
TE-WF-110, SCHX kF TIMPIVAPZ .
TE-WF-164, SCHX CUTLZT WF TEMP

PT-WF=-74, ,
SCHX OUTLET VAPOR FLOW
WF VAPOR FLIW TEMP

FE=KF=-7,
TE-WF-3,

TE-WF-52,
PT-WF-10,
TE-WF-53,
PT-WF-12,
TE-WF-13,
PT-WF-52,

WF VAPCR F.OW PRESS

TURBINE IN_ET TEMP
TURBINE IN_ET FRESS
TURBINE QUTLET TEMP
TURBINE OUTLET PRESS
CONDENSER INLET WF TEMP
CONDENSER INLET.WF PRESS

FE-CW-1, PLANT IMLET CW FLOW ..
FE-CW~-22, CONDENSER JUTLET.CW FLOW
TE-CW-4, CONDENSER INLET CM TEMP
CONDENSER CW TEMF:CC? ,

- TE-CW-181, LOWER COND CMW TEMP
'CONDEINSER CH TEMF:CCS5

CONDENSER CK TEMF:CC5
CONDENSER CH TEMF:CC#4

CONDENSER CH TEMF:CC3 ..
TE-CWH-100, UPPER COND CW TEMP
CONDENSER CK TEMF:CC2

CONDENSER CW TEMF:CC1

TE-CH-5, CONDENSER OJTLET CH TEMP
SPARE

SPARE

A-61

VALUE UNITS
16.8936 GPM
300.6583  DEG F
295.190@  DEG F
186,5250  DEG F
125.2217  DEG F

. 126.4917  DEG F
20,9331 INCH
114.0942  PSIG
73.0833 DEG F
€80.8417  PSIG
36.3563 GPM

-.9130 GPM
36.9017 GPM
€35.8250  PSIG
£9.0617 'DEG F
126.4080  DEG F
153.2833  DEG F
174.1683  DEG F
196.2917  DEG F
209.9917  DEG F
229.9483  DEG F
631.9560  PSIG
18.5458 ACFM
232.2250  DEG F
79.3667 DEG F
50.5033 PSIG
€9.875¢ °  DEG F

 -.7375  PSIG

' 142.7000  DEG F

116.5817  PSIG -
'331.06833  GPM
134.2767  GPM
54.5083 DEG F
16,9508 DEG F
61.1000 DEG F
21,8917 DEG F
68.7167 DEG F
23,9917 DEG F
24.7917 DEG F

- 72.5417 DEG F
24.6500 DEG F
24.9333 DEG F
76.5583  DEG F
e.e0ee SPARE
©.0000 SPARE




File: Dé2Bav:Ci2

Trial: (o)
Time: 82,29714,02
Fluid:

CHANNEL DESCRIFTIGCN

FE-GF-1, GF FLOKW RATZ

TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-168, SCHX INTER GF TEMP
TE-GF-1€3, SCHX CUTL:ET TENMP
TE-GF-€, PLANT OLTLET GF TEWP
LT-WF-15, CONDENSER .1® LEVEL
PT-WF~16, CONDENESER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET 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-1s61, TOTAL WF PUMP FLOM
PT-WF-1806, SCHX WF INLET PRESS
TE-WF-181, SCHX kF INLET TEMP
TE-WF-188, SCHX kF T:IMP:PH1
TE-WF-189, SCHX kF TIMP:PH2
TE-WF-182, SCHX INTER WF TEMP
TE-WF-111, SCHX LF TIMP:VAP1
TE-~WF-116, SCHX kF TIMPIVAPZ
TE-WF-184, SCHX CUTLZIT WF TEMP
PT-WF-~74, WF VYRPCR F.OW PRESS
FE~WF-~7, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOF FLIJW TEWMP
TE~WF-52, TURBINE IN.ET TEMNP
PT-WF-1@, TURBINE IN_ET PRESS
TE-WF-53, TURBINE OUTLET TEMP
PT~WF~12, TURBINE OUTLET PRESS
TE~WF-13, CONDENESER INLET WF TEMP
PT~-WF-52, CONDENSER INLET WF PRESS
FE-CW~-1, PLANT IMLET CW FLOW
FE~-CW-22, CONDENESER JUTLET CHW FLOW
TE~Ch~4, CONDENSER INLET CW TEWP
CONDENSER CW TEMF:CC?

TE-CH-181, LOWER COND CW TEMP
CONDENSER CW TEMF:CCS3

CONDEMSER CW TEMF:ICCS

CONDENSER CW TEMF:CC4

CONDENSER CKW TEMF:CC3

TE-CH-188, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CKW TEMF:CC1

TE-CW-5, CONDENSER OJTLET CW TEMP
SPARE

SPARE

A-62

 REEEEEREEEEREL IR ALK E LKL EEREEX BERREXFEEFFEERERFFERFFEFFFRFARERLFRERERXAES

VALUE UNITS
11,6719 GPM
311.6563 DEG
369.9158 DEG
168.10883 DEG
116.6583 DEG
117.15686  DEG
12,7035 INCH
129.4350 PSIG
§1.3500 DEG F
661.3000 PSIG
35.515@ GPM

-.8200 GPM °
36.08958 GPM
635.4917 PSIG
96.9567 DEG F
116.8500 DEG F
136.0333 DEG F
155, 8600 DEG F
181.45080 DEG F
199.4580 DEG F
218.9483 DEG F
635.06917 PSIG
16.8917 ACFM
218.7000 DEG F
91.5250 DEG F
56.9892 PSIG
87.3333 DEG F

-.1833 PSIG
110.3667  DEG F
131.8150 PSIG
311.4917 GPM
133.3708 GPM
63.3167 DEG F
21.7756 DEG F
69.7917 DEG F
24.5750 DEG F
76.4167 DEG F
26.5250 DEG F
27.20883 DEG F
806.6167 DEG F
27.8917 DEG F
27.125@ DEG F
£2.8633 DEG F
0.80800 SPRARE
8.0000 SPARE

MMM
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File: | DESNav:C12

Trial: ., 0
Time: ‘e3/01-11-,0%
Fluid:

CHHNNEL DESCRIPTION

EEEEEEKEREELEIEALERRELEL LY *** I'******************************************

FE-GF-1, GF FLOW RATZ .
TE-GF-3, PLANT IMLET GF TEMP -
TE-GF-102, SCHX INLET GF TEMP -
TE-GF-1@0, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTLZT TEMP -
TE-GF-6, PLANT OLTLET GF TEMP
LT-KF-15, CONDENSER .10 LEVEL
PT-WF-16, CONDENSER JUTLET. PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY>RSS FLOW
FE-WF-1/61, TOTAL WF PUMP FLOW
PT-WF-10@, SCHX kF IVLET PRESS . -
TE-WF-181, SCHX WF INLET TEMP
TE-WF=108, SCHX kF TZIMP:PH1
TE-WF-109, SCHX kF TIMP;PH2
TE-WF-182, SCHX INTER WF. TEMP.
TE-WF-111, SCHX kF TZIMP:VAP1
TE-WF-118, SCHX kF TZMP;VAP2.
TE-WF-104, SCHX CUTLIT WF TEMP
PT-WF-74, WF VAPCR F.OMW PRESS
FE-WF-?7, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOR FLOW TEMP .
TE-WF-52, TURBINE IN_ET TEMP
PT-WF-10, TURBINE IN_ET PRESS | .
TE-WF-53, TURBINE OUTLET TEMWP.
PT-WF-12, TURBINE OUTLET PRESS

TE-WF-13, CONDENSER INLET WF Temé PR
PT-MF-52, CONDENSER INLET WF PRESS

FE-CW-1, PLANT IMLET CW FLOMW

FE-CM-22, CONDENSER SUTLET.CHW FLOM .
TE-CH-4, CONDENSER IVLET CW TEWP

CONDENSER CW TEMF:CC?
TE-CH-1@01, LOWER COND CN TEMP
CONDEINSER CW TEMF:CC35 - :
CONDENSER CH TEMF:CC3
CONDENSER CW TEMF:CC#4
CONDENSER CW TEMF:CC3 ...~ .
TE~-CW-100, UPPER COND CW TEMP
CONDENSER. CW TEMF:CC2 S
CONDEINSER CW TEMF:CC1

TE-CH-5, CONDENSER OJTLET CW TEMP

SPARE
SPARE.

A-63

SRR SR

. VALUE UNITS
. 11,7566 GPM
-307.8083  DEG F
306.3617  DEG F
167.4917  DEG F
115.767?5  DEG F
115.5560  DEG F
19.8951 - INCH
125.7442  PSIG
78.5000 . DEG F
684.9833  PSIG
36.2767  GPM
-.0195 GPM
36.0158 GPM
634,7750  PSIG
95,4917 DEG F
115.1917  DEG F
134.8667  DEG F
154.2167  DEG F
179.7917.  DEG F
198.4167.  DEG F
. 217,7625  DEG F
- 633.4417  PSIG
. 16.6203 ACFM
216,8068  DEG F
86.6833 DEG F
54.4650 PSIG
73.5563 DEG F
-.4300 PSIG
. 104,5167. DEG F
. 127.82?5  PSIG
310.7167.  GPM
134.7742 GPM
. 60,9833 . DEG
21.8250 DEG.
67.45e3 DEG .
23.6883 .  DEG
. 74.1917-  DEG
. 25,2583 DEG
25.2417 ©  DEG
78.156@- DEG
25.8583 DEG
25.9750 DEG .
79.9883 DEG.
0.6000, .  SPARE
0.0000 SPARE




File: D718aviC12

Trial: , e
Time: 03/81/11-53
Fluid:

CHANNEL DESCRIPTION

*************Q FEEERF XL AR E R EFEFEFFREFFREXRERFFERNFEFFFRNRXREXFRARREER

FE-GF-1, GF FLOW RAT:Z
TE-GF-3, PLANT IMLET GF TENP

.TE-GF-102, SCHX INLET GF TEMP

TE-GF-10@8, SCHX INTER GF TEMFP
TE-GF-103, SCHX CUTLZT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENEER _1@ LEVEL
PT-WF-16, CONDENSER JUTLET 'PRESS
TE-WF-58, CONDENESER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOMW
FE-WF-61, SCHX WF BY>RSS FLOW
FE-WF-1-61, TOTAL WF PUMP FLOW
PT-KF-180, SCHX kWF INLET PRESS
TE-WF-161, SCHX LF INLET TEMP
TE~-WF-188, SCHX kF T:zMP:PH1
TE-WF-169, SCHX WF T:IMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TZMP:IVAP1
TE-WF-118, SCHX kF TIMP:VAP2
TE-WF-1084, SCHX CUTLZT WF TEMP
PT-WF-74, WF VYAPCR F_OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOR FLOW TEMP
TE-WF-52, TURBINE IN_ET TEMP
PT-WF-1@, TURBINE IN_.ET PRESS
TE-WF-53, TURBINE OUTLET TEMP
PT-WF-12, TUREBINE OUTLET PRESS

‘TE-WF-13, CONDENSER INLET WF TEMP

PT-WF-52, CONDENEER INLET WF PRESS
FE-CH-1, PLANT IMLET CW FLOW
FE-CHW-22, CONDENSER JUTLET CMW FLOW
TE-CH~-4, CONDENSER INLET CHW TEMP
CONDENSER CW TEMF:CC?

TE-CM-1061, LOWER COND CW TEMP
CONDENSER CW TEMF:CCS5

CONDENSER CW TEMF:CC3

CONDENSER CW TEMF:CC#

CONDENSER CW TEMF:CC3

TE-CV-186, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2 ‘
CONDENSER CW TEMF:CC1

TE-CH-5, CONDENSER OJTLET CW TEMP
SPARE. '

SPARE

A-64

VALUE UNITS
18.7584 GPM
3108.2667 DEG F
308.6792 DEG F
161.6917 DEG F
113.8442 DEG F
113.1583 DEG F
18.2048 INCH
127.9942 PSIG
86.2083 DEG F
687.0500 PSIG
36.1733 GPM

-.0205 GPM
35.9150 _ GPM
634.9500 PSIG
97.06242 DEG F
112.9333 DEG F
130.1563 DEG F
148.4583 DEG F
174.4667 DEG F
194.4667 DEG F
214.9625 DEG F
634.7583 PSIG
15.8623 ACFM
214.5833 DEG F
91.3258 DEG F
53.2150 PSIG
80.5333 DEG F

-.1975 PSIG
93.1667 DEG F
129.9717 PSIG
311.3667 GPM
134.5617 GPM
62.7508 DEG F
21.4333 DEG F
69.8917 DEG F
23.8008 DEG F
76.1758 DEG F
25.4750 DEG F
26.2667 DEG F
79.5000 DEG F
26,3333 DEG F
26.3667 DEG F
£1.0333 DEG. F
8.0000 SPARE
8.0068 SPARE
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‘File: . pr7PaviCi2

Trial: ‘ e ,
Times. . . 03-01/12/51
Fluid:

CHANNEL DESCRIPTION

FEEEEEREELREE PR EEEEREREXEAXERE ******************************************!'

FE-GF-1, GF FLOK RAT:

TE-GF-3, PLANT IMLET GF TEMP .
TE~-GF-182, SCHX INLET GF TEMP.
TE-GF-180, SCHX INTER GF TEMP.
TE~GF-183, SCHX CUTLZT TEMP .

TE-GF~-6, PLANT OLTLET GF TEMP.
LT~WF~15, CONDENSER .10 LEVEL

PT-WF-16, CONDENSER JUTLET.PRESS

TE-WF-58, CONDENSER JUTLET TEMP.
PT-WF-19, FEED PLMP DISC PRESS.
FE-MF-1, SCHX WF FEED FLOMW
FE-WF-61, SCHX WF BY>ASS FLOW
FE-WF-1,61, TOTAL WF PUMP FLOW.
PT-WF-1008, SCHX kF INLET PRESS .
TE-WF-181, SCHX kF INLET TEMP.
TE-WF-188, SCHX kF TEIMP:PHI
TE-WF-109, SCHX LF TZMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TEMP:VAP1
TE-WF-110, SCHX kF TIMP:VAP2
TE-WF-184, SCHX CUTLZT WF TEMP
PT-WF-74, KF VAPCR F.OW PRESS .
FE-WF-7, SCHX OUTLET 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 OUTLET PRESS .
TE-WF-13, CONDENSER INLET WF'TEMP

PT-WF-52, CONDENSER INLET WF PRESS Y

FE-CW-1, PLANT INLET CW FLOW

FE-CW-22, CONDENESER JUTLET CHW. FLON; f__"

TE-CW-~4, CONDENSER. INLET CW TEMP
CONDENSER CW TEMF:CC? 5
TE-CH-181, LOWER COND CW TEMP.
CONDENSER CW TEMF:CCS E
CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC4

CONDENSER CW TEMF:CC3 , o
TE-CH-1008, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2
COMDENSER CW TEMF:CC1

SPARE.
SPARE.

A-65

TE-CH-5, CONDENSER OJTLET CW TEMP o

YALUE UNITS
10.5147  GPM
'312.3667  DEG F
316.8608  DEG F
156.8333°  DEG F
111.9017  DEG F
112.0667  DEG F
17.2351 INCH
128.9975  PSIG
£0.9083 DEG F
. 687.4333  PSIG
36,2158 GPM
-.0205 GPM _
35.9467 GPM
€35.0000  PSIG
96.6775 DEG F
111.7917  DEG F
128.075¢  DEG F
145.7333. DEG F
171.9667  DEG F
192.5667  DEG F
214.8525  DEG F
635.3583  PSIG
~ 15.6388 ACFM
_ 214.0083.  DEG F
- 95.8333 DEG F
56,3188 PSIG
86.08560° DEG F
-:1892 '~ PSIG
- 88.3583 DEG F
131,2558  PSIG
316.8250  GPM'
'134.6850  GPM
© .63.5417  DEG'F
21,6917 DEGF
69.7560 DEG F
24.2833 . DEG F
76.8083 DEG F
26,1083 = DEG F
. 26.8583  DEG F
80,2750 DEG F
‘26,8417 " DEG F
26.8088 ' DEG F
' 81,6258 DEGF
e.eee@ _  SPARE
.0000 SPARE



File: D193av:C12
Trial: )
Time: g5-07-/12-11:20
Fluid:
CHANNEL DESCRIPTION VALUE UNITS
*************0 ***********i *E¥E ******************************i************
1 FE-GF-1, GF FLOW RAT:Z 12,6476 GPM
2 YE-GF-3, PLANT IMLET GF TEMP 312.8167 DEG F
3 TE-GF-182, SCHX INLET GF TEMP 389.6528 DEG F
4 TE-GF-188, SCHX INTER GF TEMP 185.3167 DEG F
5 TE-GF-1@3, SCHX CUTLZT TEMP _ 133.3189 DEG F
6 TE-GF-6, PLANT OLTLET GF TEMP 133.2722 DEG F
ré LT-WF-15, CONDENEER .I1Q LEVEL 11.4943 INCH
8 PT-WF-16, CONDENSER JUTLET PRESS 33.5900 PSIG
9 TE-WF-58, CONDENSER JUTLET TEMP 92.9833 DEG F
10 PT-WF~19, FEED PLMP DISC PRESS 725.7278 PSIG
11 FE-WF-1, SCHX WF FEED FLOMW. 38.5643 GPNM- -
12 FE-WF-61, SCHX WF BY>RSS FLOW 6.0000 GPHM
13 FE-WF-1-61, TOTAL WF PUMP FLOW 30.2633 GPM
14 PT-WF-100, SCHX WF INLET PRESS 660.6778 PSIG
15 TE-WF-101, SCHX WF INLET TEMP 168. 8850 DEG F
16 TE-WF-188, SCHX kF TIMP:PH1 131.9278 DEG F
17 TE-WF~-189, SCHX kF TIMP:PH2 153.8444 DEG F
18 TE-WF-162, SCHX INTER WF TEMP 172.9222 DEG F
19 TE-WF-111, SCHX kF TIMP:VARP1 196.7667 DEG F
20 TE-WF-118, SCHX kF TIMP:VAP2 211.6833 DEG F
21 TE-WF-184, SCHX CUTLST WF TEMP 230.3156 DEG F
22 PT-WF-74, WF VAPCR F_OW PRESS 655.8889 PSIG
23 FE-WF-7, SCHX OUTLET VAPOR FLOMW 14.6547 ACFM
24 TE-WF-3, WF VAPOR FLIW TEMP. 236.2722 DEG F
25 TE-WF-52, TURBINE IN.ET TEMP 146.4856 DEG F
26 PT-WF-18, TURBINE IN_ET PRESS 644,5560 PSIG
27 TE-WF-53, TURBINE OUTLET TEMP 188.2778 DEG F
28 PT-WF-12, TURBINE OUTLET PRESS. 1167 PSIG
29 TE-WF-13, CONDENSER INLET WF TEMP 134.4444 DEG F
30 PT-WF-52, CONDENSER INLET WF PRESS 158.3428 PSiG
31 FE-CW-1, PLANT IMLET CW FLOW 326.5633 GPM
32 FE-CH-22, CONDENSER JUTLET CW FLOMW 136.9261 GPNM
33 TE-CH-4, CONDENSER INLET CW TEMP 78.5556 DEG F
34 CONDENNSER CW TEMF:CC? 26.2560 DEG F
35 TE-CH-1081, LOWER COND CW TEMP 82.9667 DEG F
26 CONDEINSER CW TEMF:CCS5 28.1667 DEG F
37 CONDENSER CW TEMF:CCS 89.4611 "DEG'F
38 CONDEINSER CW TEMF:CC# 30.2556 - DEG F
39 CONDENSER CH TEMF:CC3 31.0833 DEG F
40 TE-CH-160@, UPPER COND CW TEMP 93,1222 DEG F
41 CONDENSER CW TEMF:CC2 36.9444 DEG F
42 CONDENSER CW TEMF:CCi 31.6778 DEG F
43 TE-CH-5, CONDENSER OJTLET CW TEMP 95.8833 DEG F
44 SPARE 0.0000 SPARE
45 SPARE 0.08000 SPARE

A-66



L4

~

File: ' ElSave:(Cl2

Trial: V %)
Time: 85:15:069:40
Fluid:

CHANNEL DESCRIPTION

*************4 EREEERXXEREEX **************************************i*******

FE-GF~1, GF FLOW RATZ

TE-GF-3, PLANT IMLET GF TEMP
TE-GF~-182, SCHX INLET GF TEMP
TE-GF-1060, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTLET TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .1Q@ LEVEL
PT-WF~1€, CONDENSER JUTLET PRESS
TE~-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE~WF-1, SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY>RSS FLOW
FE-WF-1/€61, TOTAL WF PUMP FLOW
PT-WF-100, SCHX kF INLET PRESS
TE-WF-101, SCHX kF INLET TEMP
TE-WF-108, SCHX kF TEIMP:PHI
TE-WF-1089, SCHX WF TzMP:PH2
TE-WF-162, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TZMP:VAP1 =
TE-WF-11@, SCHX kF TIMP:VAP2
TE-WF-184, SCHX CUTL:ZT KWF TEMP
PT-WF-74, WF VAPCR F.OW PRESS -
FE-WF-7, SCHX OUTLET VAPOR FLOM
TE-WF=3, WF VAPOF FLJIW 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, CONDENSER INLET WF TEMP
PT-WF-52, CONDENSER -INLET WF PRESS
FE-CH-1, ‘PLANT IMLET CW FLOW S
FE- CM-22, CONDENEER -JUTLET CW FLOM
TE~CW-4, CONDENSER INLET CW TENP
CONDENSER CW TEMF:CC?

TE-CW~-101, LOWER COND CW TEMP
CONDEINSER CW TEMF:CCS3S

CONDENSER CW TEMF:CC5S

CONDEINSER CW TEMF:CC#4

'CONDEINSER CW TEMF:CC3

TE-CW-100, UPPER COND CH TEMP
CONDEINSER CW TEMF:CC2

CONDEINSER CW TEMF:CCi

TE-CU-5, CONDENSER OJTLET CW -TEMP
SPARE. -

SPARE

A-67

VALUE UNITS
“14.60848 GPM
311.4667 DEG F
309.4233 DEG F.
183.1778 DEG F
124.,0700 DEG F
124.3222 DEG F
19.3589 INCH
111.5733 PSIG
74.6111 DEG F
7ee. 1889 PSIG
30.48¢806 GPM
6.0000 GPM
59.7567 GPM
584.1778 PSIG
88.4822 DEG F
124.6667 DEG F
1560.08667 DEG F
176,.9667 DEG F
194.8667 DEG F
289.€667 DEG F
231.4367 DEG F
5g82.9889 PSIG
17.0816 ACFM
2368.6333 DEG F
84.8667 DEG F
84,5778 PSIG
g4.1111 DEG F

-.5122 - PSIG
146.9600 DEG F
113.84006 PSIG
357.6222 GPM

-~ 138.4511" GPM " .

62458556 DEG F
22.0111 DEG F
6¢€.8600 DEG F

. 23.1000 DEG F

© 71,4778 DEG F
24.3556 DEG F

- 25.9667 DEG F
76.6111 DEG F

- 25,9333 DEG F

- 26,8222 DEG F
82,9111 DEG F
0.0660 - SPARE
0.006086 SPARE




File: E28ARav:iCl2

Trial: (%
Time: 65-14-13/48
Fluid:

CHANNEL DESCRIPTION

R R I R B R R R R R R A R R R R R R R R R R PRSI RFE R ERER R AR RN R R AR

FE-GF-1, GF FLOW RAT:Z

TE-GF-3, PLANT ILLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-1886, SCHX INTER GF TEMP
TE-GF-163, SCHX CUTLET TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LY-WF-15, CONDENSER _I@ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DI1SC FPRESS
FE-WF-1, SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY>ASS FLOW
FE-WF-1s61, TOTAL WF PUMP FLOW
PT-WF-180, SCHX kF IYNLET PRESS
TE-WF-181, SCHX kF INLET TEMP
TE-WF-1088, SCHX WF TzZMP:PHI!
TE-WF-189, SCHX LF TzMP:IPH2
TE-WF-1062, SCHX INTEXR WF TEMP
TE-KF-111, SCHX kF TIMP:VRP1
TE-WF-110, SCHX LF T:zMP:VRP2
TE-WF-184, SCHX CUTLZT WF TEMP
PT~-WF-74, WF YAPCR F.OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOMW
TE~-WF-3, WF VYAPORF FLJIW TEMP
TE~-WF-52, TURBINE IN_ET TEMP
PT-WF-10, TUREINE 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-CW-1, PLANT IMLET CHW FLOMW
FE-CW-22, CONDENSER JUTLEY CW FLOW
TE-CW-4, CONDENSER INLET CW TEMP
CONDENSER CW TEMF:CC?

TE-CW-181, LOWER COND CHW TEMP
CONDENSER CW TEMF:CCS

CONDENSER CW TEMF:CCS

CONDENSER CK TEMF:CCH4

CONDENSER CW TEMF:CC3

TE-CW-1086, UPPER COND CW TENMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC1t

TE-CW-5, CONDENSER OJTLET CW TEMP
SPARE

SPARE

A-68

VALUE UNITS
7.3737 ‘GPM
316.6000 DEG F
314.2633 DEG F
181.8000 DEG F
120.3300 DEG F
120.9333 DEG F

108.8623 . INCH
114.8367 PSIG
76.7333 DEG F
762.8333  PSIG
16.2260 GPM
14,2083 GPM
29.9000 GPM
632.8333 PSIG
90.6133 DEG F
127.6000 DEG F
152.0667 DEG F
172.3667 DEG F
196.2000 DEG F
212.7667 DEG F
241.5867 DEG F
€41.5000 PSIG
9.8417 ACFM
241.2000 DEG F
107.7000 DEG F
40.3200 PSIG.
186.4667 DEG F
.7267 PSIG
151.6333 DEG F
154.1908 PSIG
353.00808 GPM
127.64060 GPM
70.6008 DEG F
0.0000 DEG F
72.5667 DEG F
0.00800 DEG F
75.4000 DEG F
76.0000 DEG F
©.8068  DEG F
77.8000 DEG F
©.0000 DEG F
81.€000 DEG F
82.9333 DEG F
0.0000 SPRRE
6.0088 SPARE



-~

File: =~ = E28BaviClz

Trial: ' %)
Time? o ©65/14-13/17
Fluid:

CHANNEL DESCRIPTION

EFEREREEEEFXEEEIREREEERREREEARES *******************************************

FE-GF~1,- GF FLOW RAT:

TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-166, SCHX INTER GF: TEMP.
TE-GF-183, SCHX CUTL:ZT TENMP
TE-GF~6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENESER .IQ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEWP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW - :
FE-WF-61, SCHX WF BY>RSS FLOW .-
FE-WF-1s61, TOTAL WF FPUMP FLOW
PT-WF-166, SCHX kF INLET PRESS
TE-WF-181, SCHX kF INLET TEMP
TE-WF-188, SCHX kF TZMP:FPH1
TE-WF-~1689, SCHX kF TZIMP:PH2
TE-WF-182, SCHX INTER WF TEMP
TE~-WF~111, SCHX LF TZIMP:VARPI
TE-WF~116, SCHX kF TZMP:VAPZ2
TE-WF-164, SCHX CUTLET ‘WF TEMP
PT-UF-?4, WF VYRPCR F.OW PRESS -
FE-WF=~7, SCHX OUTLET VYARPOR FLOMW
TE-WF-3, WF VAPOF FLIJW TEHWP
TE-WF~52, TURBINE IN.ET TEMP "
PT-WF-16, 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-Ch-1, PLANT IMLET CMW FLOW: ;

FE-CW-22, CONDENSER JUTLET CW FLOW -

TE-CW-~4, CONDENSER INLET CW _.TEMP
CONDENSER CW TEMF:CC?

TE~Cil~-1@1, LOWER COND Ci TEMP
CONDENSER CH TEMF:CCS

‘CONDEINSER CW TEMF:CC5

CONDENSER CW TEMF:cCC4

CONDENSER CW TEMF:CC3

TE~CW-166, UPPER COND CHW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC!

TE-CH-5," CDNDENSER OJTLET CHW TENP
SPARE. - . ©

SPARE

A-69

VALUE UNITS
11.1120 GPM
316.508@  DEG F

. 314.1067  DEG F
187.4333  DEG F
126.3733  DEG F
128.7667  DEG F
11.3510 INCH
119.3967  PSIG
79.3667 DEG F
726.1667  PSIG
24.6040 GPM
@.02000 GPM
24,1700 GPM
632.7333  PSIG
96.0167 DEG F
132.0000  DEG F
156.3600  DEG F
176.4667  DEG F
200.5333  DEG F
216.3333  DEG F
242.8667  DEG F
640.0000  PSIG
12,9887 ACFM
242.5333  DEG F
167.6667  DEG F
55.4133 = PSIG
104.7667  DEG F
.6200  PSIG
156.5667  DEG F
148.7767  PSIG

. 358.8008  GPM
129.4733  GPM.

. 70,7333 DEG F

. 8.0000 DEG F
74,0333 DEG F

10,0800 DEG F
77,7333 DEG F
'78.6667 DEG F

. ©.0000 - DEG F

. £1.2333 DEG F
'@.0088 ~  DEG F
€5.60068 DEG F
£7.1667 DEG F
.0000 SPARE
2.0006 SPARE




File: E28ave:Cl2

Trial: %
Time: pS:11:11:508
Fluid:

CHANNEL DESCRIPTION

R E R F AR PR R R RN RN R R R R SRR R R R AR R R F R R R F AR R AR AFREFRRELRERLERE
FE-GF-1, GF FLOW RAT:Z

TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-108, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTL:ZT TEMP
TE-GF-6, PLANT OLTLET GF TENMP

LT-WF-15, CONDENSER .10 LEVEL

PT-WF-16, CONDENSER JUTLET PRESS
TE~-WF-58, CONDENSER JUTLET 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 PUMF FLOW
PT-WF-1606, SCHX WF INLET PRESS
TE-WF-101, SCHX kLF INLET TEMP
TE~WF-1068, SCHX LF T:zZMP:PH1
TE~-WF-109, SCHX LF TZMP:PH2
TE~-WF-1082, SCHX INTER WF TEMP
TE~WF-111, SCHX kF TIMP:VAP1
TE-WF-118, SCHX LF TzMP:VAP2
TE-WF-184, SCHX CUTLZT WF TEMP
PT-WF-74, WF VAPCR F_OW PRESS

FE~WF=-?7, SCHX OUTLET VAPOR FLOMW

TE~WF-3, WF VYAPOR FLIOW TEMP
TE-WF-52, TURBINE IN_ET TEMP
PT-WF-18, TURBINE IN_ET PRESS
TE-WF-53, TURBINE OQUTLET TEMP
PT-WF-12, TURBINE OUTLET PRESS
TE-WF-13, CONDENESER INLET WF TEMP

PT-WF-S52, CONDENEER INLET WF PRESS

FE-CH-1, PLANT IRLET CW FLOMW
FE-CH-22, CONDENSER JUTLET CW FLOW
TE-CW-4, CONDENSER INLET CW TEMP
CONDENSER CW TEMF:CC?

TE~CH-1061, LOWER COND CW TEMP
CONDENSER CW TEMF:CCsS

CONDENSER CW TEMF:CCS5S

CONDENNSER CW TEMF:CC#4

CONDEINSER CH TEMF:CC3

TE-Cl-160, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2
CONDENSER CW TEMF:CC1

TE-CW-5, CONDENSER OJTLET CW TEMP
SPARE

SPRRE

A-70

VALUE UNITS
15.0058 GPM
316.96€6?7  DEG F
314.5956 DEG F
156.8444  DEG F
131.8622 DEG F
132.2778 DEG F
12.1339 . INCH
128.9044 PSIGC
83.9444 DEG F
700.1889  PSIG
32.9300 GPM.
0. 0000 GPM
32.5456 GPM
632.7111  PSIG
97.5111 DEG F
132.2222  DEG. ¥
156.8111 DEG F
177.7444 DEG F
202.388%  LEG F
217.7556 DEG F
241.8522  DEG F
637.1689 PSIG
17.0952 ACFM
241.4778  DEG F
166.6066  DEG F
59.4822 PSIG
168.9111 DEG F
. 6922 PSIG
156.3667  DEG F
134.9456  PSIG
358.5111 GPH
128, 3056 GPM
71.5222 DEG F
23.9889 DEG F
76.1889 DEG F
25.8111 DEG F
80,3556 DEG F
27.3111 DEG F
31.6222 'DEG 'F
85.9444 DEG F
28.4333 DEG F
30.2778 DEG F
92.8333 DEG F
©.0008 SPARE
0. 0000 SPARE

.,
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File: E33aveiCl2

Trial: (=}
Time: : esS:
Fluid:

CHANNEL DESCRIPTION
I Iy Y Yy IR s At 22Tl

FE~GF-1, GF FLOW RAT:

TE-GF-3, PLANT IMLET GF TENMP
TE-GF=102, SCHX INLET GF TEMP
TE-GF=-100, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTL:T TEMP -
TE~-GF-6, PLANT OLTLET GF TEMP
LT-WF=-15, CONDENSER .1G@ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE~-WF-1, SCHX WF FEED FLOW ..
FE-WF-€1, SCHX WF BY?ASS FLOW
FE-WF=-1-61, TOTAL WF PUMP FLOW
PT-WF-1008, SCHX kF IHLET PRESS:
TE-WF~101, SCHX LF INLET TEMP
TE-WF-108, SCHX LF T:IMP:PH1
TE-WF-109, SCHX kF T:ZMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TZIMPIVAPL -
TE-WF-110, SCHX kF TZMP:VAP2-
TE-WF-104, SCHX CUTLZT WF TEMP
PT-WF=-74, WF VYAPCR F._OW PRESS
FE-WF~-7, SCHX OUTLET VYAPOR FLOW
TE-WF-3, WF VYAPOE FLJIW 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, CONDENSER INLET WF TEMP

PT-WF~-52, CONDENSER INLET MWF PRESS-

FE-Cl-1, PLANT IMLET CK FLOW

FE-CW-22, CONDENSER .JUTLET CW FLOW .

TE-CH~-4, CONDENSER INLET CW TEMP
CONDENSER CW TEMF:CC?

TE-Cli-1081, LOKER COND CN TEMP
CONDENSER CW TEMF:CCS

CONDENNSER CW TEMF:CCS

CONDEINSER CKW TEMF:CC4

CONDEINSER CMW TEMF:CC3

TE~CL-1008, UPPER COND: CH TEMP.
CONDEINSER CW TEMF:CC2 ‘
CONDEINSER CW TEMF:CC1

TE-CW-5, CONDENSER OJTLET CHW TEMP
SPRARE

SPARE

A-71

YALUE UNITS
16.7277 GPM
316.8889 DEG F
313,9389 DEG F
196.3000 DEG F
135.5156 DEG F
135.8111  DEG F
15,9881 INCH
123.0244 PSIG
81.0@556 DEG F
€93.5889 PSIG
32,7251 GPM
0.0000 GPM
32.2967 GPM
632.7000 PSIG
94.2256 DEG F
135.1111 DEG F
162,2000 DEG F
183.6333 DEG F
206.9556 - DEG F
219.3889  DEG F
249.7633 DEG F
633.8000 = PSIG
18.0519 ACFM
248.7€89 DEG F
85.8600  DEG F

. 8.5167. PSIG -

- 84,4889 DEG F

-.2833. .. PSIG
171.2778 = DEG F
125.7489 PSIG
336.8333 GPH

' 131.770@.  GPM

. 67.7556 DEG F

- 22.8222 DEG .F
72.6778 DEG F
24.7222 DEG F

- ?7.7222 DEG F
26.4444 DEG F
2?7.1556¢  DEG F
82.9444 DEG F
28.4667 DEG F
28.9667 DEG F
96.4111 DEG F
©.oe00 SPARE
0.0000 SPRRE




File: E3%5ave:Ci2

Trial: @
Time: 05:31:12:14
Fluid:

CHANNEL DESCRIPTION

EREXREXEFXEXREEIFEXXXFEEFEREEES *******************************{;***********

FE-GF-1, GF FLOW RAT:

TE-GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-188, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTLZT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .1Q@ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET 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 FLOMW
PT-WF-10@, SCHX kF INLET PRESS
TE-WF-101, SCHX kF INLET TEMP
TE-WF-108, SCHX kF TIMP:PH1
TE-WF-169, SCHX WF TIMP:PH2
TE-WF-182, SCHX INTER WF TEMP
TE-WF-111, SCHX KF TZMP:VAP1
TE-WF-118, SCHX kF TZMP:VAP2
TE-WF-184, SCHX CUTLEIT WF TEMP
PT-WF-74, WF VAPCR F_OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOMW
TE-WF-3, WF VAPOF FLJIW 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, CONDENSER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CW-1, PLANT IMLET CW FLOW
FE-CW-22, CONDENESER JUTLET CW FLOMW
TE-CW-4, CONDENSER INLET CW TEMP
CONDENSER CW TEMF:CC?

TE-CW-181, LOWER COND CW TEMP
CONDENSER CW TEMF:CC3

CONDENSER CW TEMF:CCS3

CONDENSER CW TEMF:CC#

CONDENSER CW TEMF:CC3

TE-CWH-166, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CCH

TE-CW-5, CONDENSER OJTLET CW TEMP
SPARE.

SPARE

A-72

VALUE UNITS
15.€168 GPM
314,€000 DEG
312.6261 DEG
191.9278 DEG
136.9289 DEG
137.3722 DEG
12.4162 INCH
139.5083 PSIG
§9.1833  DEG F
702.7056 PS1G
32,7280 GPM
6.0000 GPM
32.3126 = GPM
£306.5889 PSIG
102.1756 DEG F
135, 7556 DEG F
159.2833  DEG F
179.3444 DEG F
263.9444 DEG F
217.€889 DEG F
241.2678 DEG F
635.7667 PSIG
17.2856 ACFM
240.8278 DEG F
116.9667 DEG F
6.7733 PSIG
112.0389 DEG F
.52080 PSIG
157.6722 DEG F
141.5000 PSIG
346.9389 GPM
149.7589 GPH
78.1167 DEG F
26.0667 DEG F
81.6333 DEG F
27.9444 DEG F
85.9869 DEG F
28.4333 DEG F
34.4600 ©  DEG F
90.4500 - DEG F
29.7111 DEG F
30.8667 DEG F
96.7000 DEG F
0.0000 SPARE
©.0000

Bt B Bt M |

SPARE



L2

File: o E37ave:C12

Trials: . %]
Time: 8S:29:10:123
Fluid:

CHRANNEL DESCR]PTION

FEEEEEEXSFEEREIERKEXREXLEXRREEEE !******************************************

FE-GF-1, GF FLOW RAT: :
TE-GF-3, PLANT IMLET GF TEMFP
TE-GF-182, SCHX INLET GF TEMNP
TE-GF~-108, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTL:T TEWP
TE-GF~6, PLANT OLTLET GF TEMP
LT-WF-1%, CONDENSER .10 LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF~58, CONDENSER JUTLET 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 FLOMW
PT-WF-100, SCHX kF INLET PRESS
TE-WF=-101, SCHX kF INLET TEMP
TE-WF-188, SCHX kF TZIMP:PH1
TE-WF-109, SCHX kF TIMP:PH2
TE-WF-102, SCHX INTERX WF TEMP
TE-WF-111, SCHX kF TZMP:VAP1
TE-WF=-118, SCHX kF TEZIMP:VAP2
TE-WF-184, SCHX CUTLET WF TEMP
PT-WF-74, WF YAPCR F._OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOMW
TE-WF-3, WF VYAPOR FLIJW TEMP '
TE-WF-52, TURBINE IN.ET TEMP
PT-WF-10, TURBINE IN_ET PRESS"
TE-WF-53, TURBINE OUTLET TEMP
PT-KF-12, TURBINE OUTLET. PRESS

TE-WF-13, CONDENSER INLET WF TEMP,

PT-WF-52, CONDENSER INLET WF PRESS
FE-CW-1, PLANT IMLET CW FLOW =~
FE-CW-22, CONDENEER JUTLET CW FLOMW
TE-CW-4, CONDENSER IJLET CW TEMP
CONDENSER CW TEMF:CC?

TE-CH-101, LOWER COND CW TEMP
CONDENSER CKH TEMF:CCS

CONDENSER CW TEMF:CC5

CONDENSER CW TEMF:CC4

CONDENSER CW TEMF:CC3 . .
TE-CM-108, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2 |
CONDENSER CW TEMF:CC1

TE~CH-5, CONDENSER OJTLET CW TEMP
SPARE

SPARE

A-73

YALUE UNITS
16.3360 GPH
3e8.4111 DEG F
306.4022  DEG F
195.5111 DEG F
141.4711 DEG F
141.8444  DEG F
25.5698 INCH
145.7567  PSIG
91.7222 DEG F
707.6889  PSIG
32.8656 GPM

 9.0000 GPM -
32.6000 GPM
631.8111 PSIG

. 106.8889  DEG F
140.3889  DEG F
164.2111 DEG F
183.8778  DEG F
205.6444  DEG F
'218.6778  DEG F
242.0322  DEG F
635.9778  PSIG
17.1074 ACFM
241.2889  DEG F
113.2444  DEG F
5.2733 PSIG
189.8111 DEG F
L2711 PSIG
159.8778  DEG F
147.7067  PSIG
347.6111  GPM
99.5900 GPM
76.0333 DEG F

. 25,4667 DEG F
82.2556 DEG F
27.9333 DEG F
88.7778 DEC F

'38.2111 DEG F
34.3111 DEG F
95.0444  DEG F

32,1111 DEG F

33,3000 DEG F
182.5444  DEG F
¢.0000 SPARE
8.06000 SPARE




File: Ed4lave:Cl2

Trial: e .
Time: 05:30:12:04
Fluid:

CHANNEL DESCRIPTION
T Y ey Y Yy I e s L Ty

FE-GF~-1, GF FLOW RAT:

TE-GF~3, PLANT IMLET GF TENMP
TE-GF-162, SCHX INLET GF TEMP
TE-GF-1686, SCHX INTER GF TENMP
TE-GF-1903, SCHX CUTL:ZIT TEMP
TE-GF-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER _I1@ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMF
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-~1, SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY?RASS FLOW
FE-WF-1-61, TOTAL WF PUMP FLOMW
PT-WF-1008, SCHX WF INLET PRESS
TE-WF-181, SCHX WF INLET TEMP
TE~WF-188, SCHX LF T=MP:PHI1
TE-~WF-189, SCHX kF TIMPIPH2
TE-WF-182, SCHX INTER WF TEMP
TE-WF-~111, SCHX kF TZMP:VAP1
TE~WF~118, SCHX kF TZIMP:VAP2
TE~WF~184, SCHX CUTLEZT WF TEMNP
PT~-WF~74, WF VYAPCR F_.OW PRESS
FE~WF~7, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOR FLIW TEMP
TE~WF-52, TURBINE IN_ET TEMP
PT-WF-10, TURBINE IN_ET PRESS
TE-WF~53, TURBINE OUTLET TEMWP
PT-WF-12, TURBINE OUTLET PRESS
TE-WF-13, CONDENSER INLET WF TEMF
PT-WF-52, CONDENSER INLET WF PRESS
FE-CH-1, PLANT IMLET CW FLOW
FE~CW~-22, CONDENSER JUTLET CUW FLOW
TE-CH~-4, CONDENSER INLET CW TEMNP
CONDENSER CW TEMF:CC?

TE-CH-101, LOWER COND CW TEMP
CONDENSER CW TEMF:CCS

CONDENSER CW TEMF:CCS

CONDENSER CW TEMF:iCC#4

CONDENSER CW TEMF:CC3

TE-CH-166, UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC1t

TE~-CH-5, CONDENSER OJTLET CW TEMF
SPARE

SPARE

A-74

VALUE UNITS
17.1879 GPM
313, 8556 DEG F
310.7822 DEG F
208.5111 DEG F
143.1867 DEG F
'143.7889 DEG F

19,2897 INCH
145,2711 PSIG
91.8333 DEG F
694.6776 PSIG
34.8156 GPM
8.00060 GPM -
34.4478  GPM
683.4333 PSIG
104.4667 DEG F
141.5667 DEG F
166.5889 DEG F
187.5222 DEG F
211.2000 DEG F
225.2667 DEG F
250.0856 DEG F
€89.9333 PSIG
17.3199 RCFM
249.5889 DEG F
119.08000 DEG F
26.4122 PSIG
111.70080 DEG F
. 4889 PSIG
160.6667 DEG F
147.2711 PSIG
341.7444 GPM
130.4122 GPM

 78.3889 DEG F
26.4222 DEG F
§3.1667 DEG F
28.3222 DEG F
88.2776 DEG F
29.8778 DEG F
34.9556 DEG F
93.1778 DEG F
31.2556 DEG F
32.6889 DEG F
106.6333 DEG F
0.08000 SPARE
8.00800 SPARE



File: ESSave:Cl2

Trial: A e
Time:? ‘ ' 85:17:07:17
Fluid:

CHRANNEL DESCRIPTION:

*************0 EEEEFEREFREARES ******************-3-************************

FE-GF-1, GF FLOW RATZ
TE-GF~3, PLANT INLET GF TEMP
TE-GF-102, SCHX INLET GF TEMP
TE-GF-188, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTLZT TEMP
TE-GF-6; PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .IQ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW
FE-WF=-€1, SCHX WF BY>ASS FLOW
FE-WF-1s61, TOTAL WF PUMP. FLOW
PT-WF-188, SCHX kF INLET PRESS
TE-WF-1@1, SCHX kF INLET TEMP
TE-WF-188, SCHX KF TIMPIPH1
TE-KF-109, SCHX kF TZMP:PH2 -
TE-WF-182, SCHX INTER WF TEMP
TE-KF-111, SCHX kF TZIMP:VAP1
TE-WF-110, SCHX LF TZIMP:VAP2

TE-WF-184, SCHX CUTLEZT WF -TEMP -

PT-WF~74, WF VAPCR F_.OW PRESS
FE-WF-7; SCHX OUTLET VAPOR FLOMW
TE-WF=-3; -WF VAPOR FLJOW TEMP
TE-WF-52, TUREINE IN_ET TEMP
PT-WF-18, TURBINE IN.ET PRESS
TE~WF-53, TUREBINE OUTLET TEMP -
PT-KF-12, TURBINE OUTLET PRESS -
TE-WF~-13, ‘CONDENEER INLET WF TEWMP

PT-KF-52, -CONDENESER INLET WF PRESS -

FE-CHW~-1, PLANT IMLET CW FLOW

FE-CW-22, CONDENSER JUTLET CW FLOW -

TE=CH~4, CONDENSER INLET CW TEMP
CONDEINSER -CW TEMF:CC? B
TE-CH-101, LOWER COND CK TEMP
CONDEINSER CW TEMF:CCS
CONDENSER CW TEMF:CCS
CONDENSER CW TEMF:CC#4
CONDEINSER CW TEMF:CC3

TE-CH-1080, UPPER COND CW TEMP -
CONDEINSER CW TEMF:CC2

CONDENSER CW TEMF:CC1

-TE-CV-35, CONDENSER OJTLET CW TENP
- SPARE" - -

SPARE

A-75

VALUE UNITS
17.1846  GPM
'313.2333 DEG F
311.8711 DEG F
191.9111 DEG F
134.1333  DEG F
133.9333 DEG F
8.1369 INCH
132.8456 PSIG

- 84,2778 DEG F

- 660.5556 PSIG
36,1000 GPM
6.0000 GPM
35,7222 GPM
632.8111 PSIG
56.8467 DEG F
132, 3444 DEG F
157.7667 DEG F
178.6111 DEG F
282.4778 DEG F
217.7333 DEG F
240.9178 DEG F
636. 18060 PSIG
18.9561 ACFM
239.0556 DEG F
'74.5333 . DEG F
§7.3344 PSIG

72,7444 DEG F

-.8756 PSIG
153. 8222 DEG F
134.08378 PSIG
358, 9222 GPM
114.8789  GPM
70.3444 DEG
23.3111 - - DEG
75.5778 DEG
25.3333 . DEG
£1.2889 ©  DEG
27.7889  DEG

- 24.6444 ©  DEG
86.3333 DEG

- 29.30080 DEG
30.4444 DEG
92.9444 DEG
0.0800 SPARE
6.0008 SPARE

MMM TMATMNITINATM



File: E€lave:Cl12

Trial: %]
Time: 85:22:16: 30
Fluid:

CHRANNEL DESCRIPTION

EEEEEFEEEERERIERRE R KR EARSE *******************************************

FE~GF-1,. GF FLOW RRATZ

TE~GF-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP.
TE-GF-106, SCHX INTER GF TEMP
TE~-GF~183, SCHX CUTL:T TEMP
TE-GF-6, PLANT OLTLET GF TEMF.
LT-WF-15, CONDENSER .IQ LEVEL
PT-WF~-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW
FE-WF~61, SCHX WF BY2RASS FLOW
FE-WF-1,61, TOTAL WF PUMP FLOW
PT-WF-166, SCHX KF INLET PRESS
TE-WF-181, SCHX kF INLET TEHMP
TE-WF-188, SCHX LF TzMP:PH1
TE-WF-109, SCHX WF TzZMP:PH2
TE-WF-1082, SCHX INTER WF TEMP
TE-WF=-111, SCHX kF TZMP:VAP1
TE-WF-116, SCHX WF T=MP:VAP2
TE-WF-184, SCHX CUTLZT WF TEMP
PT-WF-74, WF VYAPCR F.OW PRESS
FE-WF~?7, SCHX OUTLET VAPOR FLOMW
TE-WF-3, WF VAPOF FLIW TEMP
TE-WF-52, TURBINE IN_ET TEMP
PT-WF-1@, TURBINE IN_ET PRESS
TE-WF-53, TURBINE OUTLET TEMP
PT-WF-12, TURBINE QUTLET PRESS
TE-WF~-13, CONDENSER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-C-1t, PLANT IMLET CW FLOW
FE-CH-22, CONDENESER JUTLET CW FLOW
TE-CW-4, CONDENSER INLET CH TEMP
CONDEINSER CW TEMF:CC?

TE-CH-101, LOWER COND CW TEMP
CONDENSER CW TEMF:CCS

CONDENSER CW TEMF:CC3

CONDENSER CW TEMF:CC4

CONDENSER CW TEMF:CC3

TE-CW-188, UPPER COND CW TEMP
CONDENNSER CH TEMF:CC2

CONDEINSER CW TEMF:CC1

TE-CW-5, CONDENSER OJTLET CW TEMP
SPARE.

SPARE

A-76

YALUE UNITS
15.3739 GPM
311.8444  DEG

. 309,2556 DEG
185.1778 DEG
131.4€33 DEG
131.8333 DEG
28.4376 INCH
140.6789 PSIG
§9.7111 DEG F
687.9444 . PSIG
36.3322 GPM
@.0008 GPM
35.9689 GPM
633.4667 PSIG.
181.7422 DEG F
138.7111 DEG F
152,2333 DEG F
172.0556 DEG F
196.5556 DEG F
213.50600 DEG F
230.1189  DEG F
€36.08667 PSIG
17.3419 RCFM

. 229,3778 DEG F
99,7889 DEG F
18.3500 PSIG
87.6833 DEG F
14,4833 PSIG
131.8511 DEG F
142.7156 PSIG
332.9%00 GPM
130.2367 GPM
76.3444 DEG F
26.3778 DEG F
80.6556 DEG F
27.2444 DEG F
116.5889 DEG F
29.1333 DEG F
29.5111 . DEG F
91.4333 = DEG F
30. 1889 DEG F
31.8667 DEG F

- 97.3333 DEG F
0.06008 SPARE
©.6000 SPARE

mmMmmm



L V]

File: Ec€cave

Trial: . 0
Time: ‘ pS5:22:11:13
Fluid:

CHRNNEL DESCRIPTION

************i-’ EREEREEEXXEEEXE *******************************************

FE-GF-1, GF FLOW RAT:Z

TE-GF-3, PLANT IMLET GF TEMP
TE~GF-182, SCHX INLET GF TEMP.
TE-GF-100, SCHX INTER GF TEMP
TE-GF-163, SCHX CUTL:ZIT TEMP .
TE-GF~6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .IG LEVEL
PT-WF-16, CONDENSER 3JUTLET PRESS
TE-WF~-58, CONDENSER DJUTLET 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 FLOWN
PT-WF-18@, SCHX kF INLET PRESS
TE-WF-~101, SCHX kF INLET TEMWP
TE-WF-188, SCHX kF T:ZMP:PH1
TE-WF-169, SCHX kF TIMP:iPH2 .
TE-WF-182, SCHX INTER WF TEMP
TE-WF-111, SCHX kF T:ZMP:VAP1
TE-WF-110, SCHX kF TIMP:VAPZ .
TE-WF-1084, SCHX CUTLZIT WF TEMP
PT-WF~-74, WF VAPCR F.OW PRESS
FE~WF-7, SCHX OUTLET VAPOR FLOW
TE-WF=-3, WF VAPOR FLIK TEWP
TE-WF-52, TURBINE IN_ET TEMP
PT-WF~-1@,, TURBINE IN_ET PRESS
TE-WF-53, TURBINE OUTLET TEMP
PT-WF-12, TURBINE OUTLET PRESS
TE-WF-13, CONDENSER INLET.HWF TEWMP

PT:NF~52,vCONDEN°ER INLET WF PRESS

FE-ClW~-1, PLANT IMLET CW FLOW'

FE-CW-22, CONDENSER JUTLET CW. FLOW 8

TE-CH-4, CONDENSER INLET CH TEMP
CONDENSER CW TEMF:CC?

TE-CH-101, LOKWER COND CW TEMP
CONDEINSER CW TEMF:CCS

CONDENNSER CW TEMF:CCS5

CONDEINSER CW TEMF:CC4
CONDEINSER CW TEMF3:CC3

TE-CW-100, UPPER COND CW TEMP

CONDEINSER. CW TEMF:CC2
CONDENSER CW TEMF:CC1

‘TE-CU- 5, CONDENSER OJTLET CN TEMP

SPARE.
SPARE.

A-77

VALUE UNITS
14,7390 GPM
310.9889 DEG F
309.3322 DEG F
188.7111  DEG F
127.6856 DEG F
128. 0222 DEG F
28.3609 INCH
136.8056 PSIG
87.9556 DEG F
685.5333 PSIG
36.4056 GPM

" 9.0600 GPM
36.0089 GPM
€33.5222 PSIG
160. 4400 DEG F
126.9111 DEG F
147.5333 DEG F
167.3667 DEG F
192.9556 DEG F
211.0111 DEG F
227.8756 DEG F
€37.0667  PSIG .

16,9258 ACFM
226.7333 DEG F
103.5333 DEG F

. 18.3611 PSIG

| 98.6667 DEG F
.2467 PSIG
118.8222 DEG F
1138.8144  PSIG
359.3889.  GPM
130.8589 = GPM
74.4111 - DEG F

" 24.5222 DEG F

o 79.1778 DEG F

_26.4444  DEG F
84.3333 . DEG F
28.4000 DEG F
'30.6667 DEG F
89.4111  DEG F
29.6556  DEG F
31,0222 DEG F
95.0778 DEG F
. 0000 SPARE
e.0000 SPARE




Filet E7lave:Cl2

Trig): ' @
Time: 8sS:22:12:11
Fluid:

CHRNNEL DESCRIPTION

EERREEXRFES R IEEEREF LR RERARKE *******************************7******"!*****

1

FE~-GF-1, GF FLOW RATZ

TE~GF-3, PLANT IMLET GF TEWMP
TE~GF-1062, SCHX INLET GF TEMP
TE-GF-188, SCHX INTER GF TEWMP
TE~GF~-183, SCHX CUTL:=T TEMP
TE~GF-6, PLANT OLTLET GF TEMP
LT~WF-15, CONDENSER _IQ LEVEL
PT~-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENEER JUTLET TEMP
PT~WF-19, FEED PLMP DISC PRESS
FE~WF=-1, SCHX WF FEED FLOW '
FE~WF-61, SCHX WF BY>RASS FLOMW
FE-WF-1-61, TOTAL WF FUMP FLOW
PT~WF-188, SCHX kF INLET PRESS
TE~WF-1@1, SCHX hF INLET TEMP
TE~HF-188, SCHX WF TIMF:PHI1
TE-WF-1@9, SCHX WF TIMPIPH2
TE~WF-182, SCHX INTER WF TEWMP
TE~WF-111, SCHX WF TZMP:VAP1
TE~WF-118, SCHX kF TEMP:VAPF2
TE~WF-164, SCHX CUTLZIT WF TEMP
PT~WF-74, WF YAPCR F.OW PRESS.
FE~WF-7, SCHX OUTLET VAPOR FLOW
TE-HF-3, WF VAPOF FLIOW TEMP
TE-WF-52, TURBINE IN_ET TEMP
PT-WF-18, TURBINE IN_ET PRESS
TE~-WF-53, TURBINE OQUTLET TEMP
PT-WF-12, TURBINE OUTLET PRESS
TE-WF-13, CONDENESER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CH-1, PLANT IMLET CW FLOW
FE-CW-22, CONDENSER JUTLET CHW FLOW
TE-CW-4, CONDENSER INLET CW TEMP
CONDENSER CHW TEMF:CC?

TE~CH-181, LOWER COND CW TEMP
CONDENSER CH TEMF:CCs3

CONDEINSER CW TEMF:CCS

CONDEINSER CW TEMF:CC4

CONDENSER CW TEMF:CC3

TE-CU-186, UPPER COND CW TENP
CONDENSER CW TEMF:CC2

CONDEINSER CW TEMF:CC1

TE-CW~-5, CONDENSER OJTLET CW TEMP
SPARE

SPARE

A-78

VALUE UNITS
13.6134 GPM - -
312,111t DEG F
310.6578  DEG F
174.6556  DEG F
123.5322  DEG F
123.8556  DEG F
26.7653 - INCH
135.0244 PSIG
87.1556 DEG F
686.2111  PSIG
35,9033 GPM
2.0000 GPM
35.5578 - GPM
€33.4778  PSIG
99.7822 DEG F
122.9778 DEG F
141.8889 DEG F
161.3556 DEG F
187.7333 DEG F
287.1556 DEG F
224,2978 DEG F
638.1667 PSIG
16.1229 ACFM
224.1667 DEG F
168.3778 DEG F
g8.g722 PSIG
191.7333 DEG F
.5611 PSIG -
187.2778 DEG F
137.0167 PSIG
358.86008 GPM ~ -
1306.3978 GPM °
74,0111 DEG F
24.6444 DEG F
768.6333 DEG F
26.5667 DEG ‘F
83.9444 DEG F
28.1€67 DEG F
31.4667 DEG F
88.6444 DEG F
29.6667 DEG F
30.6222 DEG F
94,0600 DEG F
©.0000 SPARE
6.0088

SPRREZ



)

Fitle: E76ave:C12

Triall 0
Time: ©5:22:12:58
Fluid:

CHHNNEL DESCR)PTIDN

FERERERERFERE P ERRE R EREEH ***!'******************************************

FE-GF-1, GF FLOW RART:

TE-GF-3, PLANT IMLET GF TEMP
TE~GF-102, SCHX INLET GF TEWMP
TE-GF-16@, SCHX INTER GF TEMP
TE-GF-1063, SCHX CUTL:ZT TEMP
TE-GF=-6, PLANT OLTLET GF TEMP
LT=-KF-15, CONDENSER .IQ LEVEL
PT-WF~16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENESER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY>RSS FLOW . -
FE-WF-1-61, TOTAL WF PUMP FLOW
PT-WF~108, SCHX WF INLET PRESS .
TE-WF-101, SCHX kF INLET TEMP
TE-WF-188, SCHX WF TIMP:PH1
TE-WF-189, SCHX kF TIMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TzMP:VAPI
TE-WF=-116, SCHX WF TzZMP:VAF2 -
TE-WF-104, SCHX CUTLZIT WF TEMP
PT-WF~74, WF VAPCR F.OW PRESS-
FE-WF-7, SCHX OUTLET VAPOR:FLOW

TE-WF-3, WF VAPOR 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, CONDENSER INLET WF TEMP .
PT-WF-52, CONDENSER INLET WF PRESS

FE-CH-1, PLANT IMLET CH FLOW

FE-CM-22, CONDENSER JUTLET CM FLOW

TE-CH~4, CONDENSER INLET CM TEMP -
CONDENSER CW TEMF:CC? .
TE-CH-101, LOWER COND CH TEMP
CONDEINSER CW TEMFICC3

CONDENNSER CK TEMF:CCS

CONDENNSER CH TEMF:CC#4

CONDENNSER CW TEMF:CC3 g ;
TE-CH-100, UPPER COND CW TEMP
CONDENNSER CW TEMF:ICC2

CONDENSER CW. TEMF:CC1

TE=-CW-S, CONDENSER OJTLET cW TEMP
SPARE. - .

SPARE

A-79

YALUE UNITS
13,9553 GPM
312.4006  DEG F
310.5856  DEG F
170.9667  DEG F
121.5967  DEG F
122.9444  DEG F
25,3620 INCH
135.5400  PSIG
87,4556 DEG F
686.2556  PSIG
36.8522  GPM
e.0800 GPM
35.6856 GPM
633.4778  PSIG
99. 6089 DEG F
121.8333  DEG F
138.7667  DEG F
157.6667  DEG F
184.2667  DEG F
204.5111  DEG F
222.8011 DEG F
638.6060  PSIG

15,6671 = RCFM
222.8444  DEG F
111.3556  DEG F
7.8300 PSIG
165.1222  DEG F
.5722 PSIG
162.6444  DEG F
137.7089  PSIG
359.8333  GPM
,138.3656  GPM

" 74.3444 DEG F
24.8667 DEG F
78.9778 DEG F
26.8889 DEG F
84.1333 DEG F
28,2889 DEG F
32,3222 DEG F
£68.7667.  DEG F

! 29.7222 DEG F

.36.2111  DEG F
93,7222 DEG F
©.0800 SPARE
©.0000 SPARE




File: F1Sgav:iCi2

Trial: : o
Time: 86:07:11:57
Fluid:

CHANNEL DESCRIPTION

*****&*******9***************!************************************#*****
‘FE-GF-1, GF FLOW RATZ

TE-GF=-3, PLANT IMLET GF TEMP
TE-GF-102, SCHX INLET GF TEMP
TE-GF-18@8, SCHX INTER GF TEMP
TE-GF-1083, SCHX CUTLZIT TEMP
TE-GF=-6, PLANT OLTLET GF TEMP
LT-WF-15, CONDENSER .IQ LEVEL
PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOMW
FE-WF-61, SCHX WF BY2ASS FLOW
FE-WF-1/61, TOTAL WF PUMP FLOW
PT-WF-188, SCHX kF INLET PRESS
TE-WF-121, SCHX kF INLET TEMP
TE-WF-188, SCHX WF TZMP:PH1
TE-HF-109, SCHX hF TIMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE-WF-111, SCHX LF TZMP:VAPI
TE-WF-116, SCHX WF TZMP: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 VAPOR FLOW 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, CONDENSER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CW-1, PLANT IMLET CW FLOW
FE-CK-22, CONDENSER JUTLET CKW FLOW
TE-CH-4, CONDENSER INLET CW TEMP
CONDENSER CW TEMF:CC?

TE-CH-181, LOWER COND CK TEMP
CONDENSER CW TEMF:CCS

CONDENSER CW TEMF:CC5

CONDENSER CKH TEMF:CC#4

CONDENSER CW TEMF:CC3

TE-CVW-1808, UPPER COND CKH TEMP
CONDENSER CW TEMF:CC2

CONDENSER CW TEMF:CC1

TE-CWH-5, CONDENSER OJTLET CH TEMWP
SPARE

SPARE.

A-80
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VALUE UNITS
15.6431 GPM’
311.2444 DEG
309.1544 DEG
194.4222 DBEG
135.4344 DEG
135.68600 DEG
16.0082 INCH
112.5622 PSIG
78.6556 DEG F
707.0111 PSIG
30.0633 GPM.
o.0800 GPM
29.655¢ GPHM
584.4800 PSIG
92.4222 DEG F
134.1556 DEG F
161.2111 DEG F
182.1889 DEG F
204.95%6 DEG F
217.8667 DEG F
241.9089 DEG F
584.9556 " PSIG
16.848¢8 RCFM"
246.8778 DEG F
94,3000 DEG F
8.2433 PSIG ~
99. 1667 DEG F

-.0467 PSIG -
168.5111 DEG F
113.9889 PSIG '
344.4444 GPM -~
132.8533 GPHM
69.1556 DEG
23.3000 DEG
72.48689 DEG
24.8556 DEG
76.8778 DEG
25.9444" DEG
27.9333 - DEG
81.3889 DEG
27.7778 DEG
29.2889 BEG
89.7222 - DEG F
6.00606 SPARE"
0.06000

SPRRE;
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File: F28Rav:iCle

Trial: : . 7]
Time: 9E: BS
Fluid: '

CHRNNEL DESCRIPTION ‘
I R I I e L s

FE-GF-1, GF FLOW RATZ
TE-GF -3, PLANT IMLET GF TEMP

- TE-GF~102, SCHX INLET GF TEMP

TE-GF-1@8, SCHX INTER GF TEMP -
TE-GF-183, SCHX CUTLET TEWP -
TE~GF-6, PLANT OLTLET GF TEMP
LT~WF=-15, CONDENSER .IQ LEVEL:
PT-WF-1€, CONDEMSER JUTLETY PRESS
TE-WF-58, : CONDENSER JUTLET TEMP

o PT-WF=~19, FEED PLMP DISC PRESS

FE-WF~-1, SCHX WF FEED FLOW |
FE-WF-61, SCHX WF BY>ASS FLOW
FE-WF-1s61;, TOTAL WF PUMP FLOW.
PT-WF-100, SCHX WF INLET PRESS
TE-WF-101, ‘SCHX WF INLET TEMP
TE-WF-1088, SCHX WF TIMP;PH1 ...
TE-UF-189, SCHX LF TzZMP:PH2 -
TE-WF-102, SCHX INTER WF TEMP.
TE-WF-111, -SCHX WF TEIMPIVAPL - -~
TE-WF-1168, SCHX kF TIMPiVRP2 .
TE-WF-104, SCHX CUTLZIT WF TEMWP
PT-UF-74, WF YAPCR F.OW-PRESS .
FE-WF-?, SCHX OUTLET VAPOR FLOW
TE-WF-3; WF VAPOR FLIW TEMP ..
TE-WF=~52, TURBINE IN.ET TEMP -
PT-WF~-1@, -TURBINE IN.ET PRESS
TE-WF-53, TUREINE OUTLET. TEMP
PT-WF~12, TURBINE QUTLET PRESS
TE-WF-13, CONDENSER INLET WF TEMP

PT-WF-52, CONDENSER INLET WF PRESS

FE-CH-1, PLANT IMLET CW FLOMW -
FE-ClW=-22, CONDENEER JUTLET CW FLOMW
TE-Ch-4, CONDENSER. INLET CN TEMP
CONDENSER CW TEMF:CC?

TE-CH-1@1, LOWER COND CW TENMP
CONDENNSER CW TEMF:CCS .

CONDENSER CKW TEMF:CC3
CONDEINSER ‘CW TEMF:CC4%

CONDEINSER CW TEMF:CC3 P
TE-CW-168," UPPER COND CW TEMP
CONDENSER CW TEMF:CC2

CONDENSER CK TEMF:CC1 -

TE-CW-5, CONDENSER DJTLET CN TEMP
SPARE. : 3

SPARE.

A-81

$12:55

.

YALUE UNITS
. 8.8790 GPM
. 314.8000 DEG F
312.3633 DEG F
193.1667  DEG F
126.9206  DEG F
129.3000 =~ DEG F
26.1520 INCH
. 189.6767  PSIG
77.2667 DEG F
720.3667 PSIG
15.9628  GPM
- 0.00800 GPH
15.456?  GPH
€30.8667 _ PSIG
- 92.7067 DEG F
136.7333  DEG F
163.6333 DEG F
183.9667 DEG F
206.7333 DEG F
221.9333 DEG F
250.5233  DEG F
638.3333  PSIG
8.9827 RCFM
249.5333  DEG F
96.3000 DEG F
9.5600 PSIG
. 95.6000 DEG F
-.0400 PSIG
159.5667 DEG F
.118.1133  PSIG
349.6667  GPM
132.4433  GPM
72,7667 DEG
e.eeee . DEG
74.0667 = DEG
©.0000 DEG
. 76.2000 DEG
76.7000 DEG
e.0000 - . DEG
76.5333  DEG
8.0000 DEG
- 83.368@ . DEG
84.5333 - DEG
e.c000 . SPARE
.0000 SPARE

MTMAMAMMAMAMT




File: F28Bav

Trial: . 0
Time: p6:65:12:25
Fluid:
CHANNEL DESCRIPTION YALUE UNITS
R F R R E R R R RN E R A E R R R R R R NN R AR F R R IR R RN E R R R RF SRR FF SRR AR AR F SR FFELFFRAEE
1 FE~-GF-1, GF FLOW RAT: 11.9587 GFM
2 TE-GF-3, PLANT IMLET GF TENMP 313.5333 - DEG F
3 TE-GF-182, SCHX INLET GF TEMP 311.6433 DEG F
4 TE-GF-100, SCHX INTER GF TEWMP 197.2333 . DEG F
S . TE-GF-183, SCHX CUTL:ZT TEMP 135.8133. - DEG F
€ ‘ TE-GF-6, PLANT OLTLET GF TENFP 136.1333 DEG F
7 LT-WF=-15, CONDENSER _I10 LEVEL 26.4220 INCH
& PT-WF-16, CONDENSER JUTLET PRESS 114,5633 PSIG
-4 ’ TE-WF-58, CONDENSER JUTLET TEMP ?9.7667 DEG F
1. PT-WF-19, FEED PLMP DBISC PRESS 731.7667 PSIG
11 FE-WF-1, SCHX WF FEED FLOMW 24.1020 GPM
12 " FE-WF-61, SCHX WF BY>ASS FLOW 9.0000 " . GPM
13 FE-WF-1-61, TOTAL WF PUMP FLOW 23.6367 GPM
14 PT-WF-160, SCHX LF INLET PRESS €31.16€7 - PS1G
15 TE-WF-181, SCHX LF INLET TENP 96.39086 DEG F
1é TE-WF-168, SCHX LF T:ZIMP:PH1 138, 3000 DEG F
i7 TE-WF-189, SCHX kF TZIMP:PH2 165.0000 DEG F
ig TE-WF-182, SCHX INTER WF TEMP 185.9667 DEG F
19 TE-WF-111, SCHX LF T:IMP:VAP1 28%,5008 DEG F
20 TE-WF-11@, SCHX WLF TIMP:VAP2 224,.5333 DEG F
21 TE-WF-104, SCHX CUTLZT WF TEMP 249,.7800 DEG F
22 © PT-HF-74, WF VAPCR F_OW PRESS 637.20600 PS1G
23 FE-WF-7, SCHX OUTLET VAPOR FLOMW 12.70863 ACFM
24 TE-WF-3, WF VYAPOF FLIW TEMP 249.1000 DEG F
25 TE-WF-52, TURBINE IN_ET TEMP 97.408008 DEG F
2€ PT-WF-10, TURBINE IN_ET PRESS 99,6400 PSIG
27 TE-WF-53, TURBINE OUTLET TEMP 94,3667 DEG F
28 PT-WF-12, TURBINE OUTLET PRESS " -.07006 PSIG
29 TE-WF-13, CONDENSER INLET WF TEMP 161.4667 . DEG F
38 PT-WF~-52, CONDENSER INLET WF PRESS 115.5033 PSIG
31 FE-Cb-1, PLANT IMLETY CH FLOMW 35@.2667 GPM
32 FE-Ch-22, CONDENSER DJUTLET CW FLOMW 132.3300 GPHM
33 TE-Ck-4, CONDENSER INLET CW TEMP 73.4000 . DEG F
34 CONDENNSER CW TEMF:CC? 0.00060 DEG F
35 TE-CH-101, LOWER COND CW TEMP ?5.70686 - DEG F .
36 CONDENSER CW TEMF:CC3 0.06000 - DEG F
37 CONDENSER CHW TEMF:CC5 78.8333 - DEG F
38 CONDENSER CW TEMF:CC4 78.7333 DEG F
39 CONDENSER CW TEMF:CC3 6.60060 DEG F
40 TE~CH-160, UPPER COND CH TEMP 82.3667  DEG F
41 CONDENNSER CH TEMF:CC2 8.0088 DEG F
42 CONDENSER CW TEMF:CC1 87.5600 - DEG F
43 TE~-CH-5, CONDENSER OJTLET CW TEMP 89.73383 . DEG F
44 SPRRE 9.60008 . . SPARE
45 ) SPARE: 0.6000 ~  SPARE

A-82



»t

File: )

Trial: ‘ e
Time: 06: 05
Fluid: .

CHRNNEL DESCRIPTION .

FEEFEFEEFERERIRSXFER KL RERY **********************************************

" FE-CM-1, PLANT IMLET CW FLOMW
FE-CH-22, CONDENSER JUTLET CKW FLOW

FE-GF-1, GF FLOW RATZ
TE-GF-3, PLANT INLET GF TEMP
TE-GF-182, SCHX INLET GF TEWP
TE-GF-180, SCHX INTERX GF TEMP
TE-GF-183, SCHYX CUTLZT TEMP
TE-GF-6, PLANT OLTLET GF TEMP =
LT-KF-15, CONDENSER .10 LEVEL
PT-WF-16, CONDENSER JUTLET PRESS

- TE-WF-S8, CONDENSER JUTLET 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-WF-188, SCHX WF INLET PRESS

. TE-WF-101, SCHX kF INLET TEMP

TE-WF-108, .SCHX kF TZMP:PH1
TE-HF-10%, SCHX WF T:zIMP:PHZ2

. TE-WF-102, SCHX INTER WF TEMP
. TE-WF=-111, SCHX WF T:IMP:VAP1 -

TE~WF-116,. SCHX LF TIMP:VAP2 .

- TE-WF-184, SCHX CUTLZIT WF TEMP

PT-WF-74, WF VAPCR F_OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOF FLIW TEMP
TE-WF-S2, TURBINE IN_ET TEMP
PT-WF-18, TURBINE IN.ET PRESS
TE-WF-53, TURBINE OUTLET TEMP
PT-WF-12, TURBINE OUTLET PRESS

. TE-MWF-13, CONDENSER INLET WF TEMP

PT-WF-52, CONDENSER INLET WF PRESS

i

TE-Cli-4, CONDENSER INLET CN TEMP

 CONDENSER CW TEMF:CC?

TE~-Ch~1€1, LOWER COND CW TEMP
CONDENSER CW TEMF:CCS
CONDENSER CW TEMF:CC3

.. CONDENSER CW TEMF:CC#$

CONDENSER CW TEMF:CC3 ’
TE-CH-180, UPPER COND Ci TEMP
CONDENSER CW -TEMF:CC2
CONDENSER CW TEMF:CC1

- TE=-CU- =S, CONDENSER OJTLET CW TEMP

SPARE
SPARE

A-83

Fzgave:C12

+11:52

 VALUE UNITS
16.4072 GPM
314.0667  DEG F
311.7144  DEG F
200.5333 °  DEG F
139.9567 DEG F
140.3667 DEG F
. 26.8509  ° INCH
'121.3356  PSIG
83.0667 DEG F
705.8778  PSIG
31.9753 GPM
©.0000 GPM
31.6222 GPM
€31.1889  PSIG
96.1767 DEG F
138.2667 DEG F
165.7444 DEG F
167.4222  DEG F
211.7222 DEG F
225.7556 DEG F
249.6222°  DEG F
634.5667 PSIG
16.8037 ACFM
248.9111 DEG F
96.5667 - DEG F
9.6400 PSIG
92.2889 DEG F °
-.1556 PSIG
163.09667 - DEG F -
122.9433 PSIG
' 350.5444 . GPM
' 132.7722  GPM
73.4778 DEG
24,6111 DEG
77.0000 °  DEG
25.8889 DEG
81.4222 DEG
27.1333 DEG
1 28.3333  DEG
86.2889 ©  DEG
'29.1333 . DEG
'38.4444 DEG
94.5444  DEG
©.0800  SPARE
@.060666 SPARE

R R R R



File: F33ave:ll12
Trial: ) L)

- Timed 06-/66/09-10
Fluid:

CHANNEL DESCRIPTION VRLUE UNITS
R R R P R RN R R R A RN R R R R RN RN R AR RSP RIS AR LSRR R SRR R R RN R RRS

1 FE-GF-1, GF FLOW RAT: 20.0€92 - GPHM

2 TE-GF-3, PLANT IMLET GF TEWP 312.08556  DEG F
3 TE-GF-162, SCHX INLET GF TEMP 318.2360  DEG F
4 TE-GF-108, SCHX INTER GF TEMP 209.6222  DEG F
S TE-GF-163, SCHX CUTL=ZT TEMP 148.457¢ DEG F
€ TE-GF-6, PLANT OLTLET GF TEMP 14.9111 DEG F
7 LT-WF-15, CONDENSER _.1G LEVEL 25.8189 * INCH
8 PT-WF-16, CONDENEER JUTLET PRESS 119.6822 ° PSIG
S TE-WF-58, CONDENSER JUTLET TEMP g81.3689 DEG F
10 PT-WF-19, FEED PLMP DISC PRESS €93.9667 PSIG
11 FE-WF=-1, SCHX WF FEED FLOMW 33.4678 GPM
12 FE-WF-€61, .SCHX WF BY2ASS FLOW 0.06000 GPM
13 FE-WF-1-61, TOTAL WF PUMP FLOMW 33.165¢ GPHM
14 PT-WF-10808, SCHX kF INLET PRESS €31.577¢ PSlIG
15 TE-WF-101, SCHX kF INLET TEMP 93.5811 " DEG F
16 TE-WF-188, SCHX kF TzMP:PH1 144,8556 DEG F
17 TE-HF-109, SCHX kF TzWP:PH2 174.7444 DEG F
18 TE-WF-162, SCHX INTER WF TENMP 196.777¢8 DEG F
19 TE-WF-111, SCHX kF T:ZMP:VAP1 218.7889  DEG F
20 TE-WF-118, SCHX kF TzZMP:VAPZ 228.5444 DEG F
21 TE-WF-104, SCHX CUTLZT WF TEMP 2€1.38678 -~ DEG F
22 PT-WF~74, WF VRPCR F_.OW PRESS 631.9222 PSI1G
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 18.7922 ACFM
24 TE-WF-3, WF VYAPOF FLIW TEMP 260.0444 DEG F
25 TE-WF-52, TURBINE IN_ET TEMP 86.08222 DEG F
26 PT-WF-18, TURBINE IN_ET PRESS 12.6411 PS1G
27 TE-WF-53, TURBINE OUTLET TEMP 87.3556 DEG F
28 PT-WF-12, TURBINE OUTLET PRESS -.4189 PSIG
29 TE-WF-13, CONDENSER INLET WF TEMP 183.8444 DEG F
30 PT-WF-52, CONDENSER INLET HWF PRESS 1208.60822 PSIG
31 FE-CH-1, PLANT IMLET CW FLOW 342.7889 GPM
32 FE-CH-22, CONDENSER JUTLET CW FLOMW 133.0522 GPNM
33 . TE-CW-4, CONDENSER INLET CH TEMP 78.4667 " DEG F .
34 CONDEINSER CHW TEMF:CC? 24.0889 DEG F
35 TE-CH-181, LOWER COND CH TEMP 74,2111 - DEG F
36 CONDENSER CMW TEMF:CC5 22.4€67 DEG F.
37 CONDENSER CW TEMF:CCS 79.2667 DEG F
38 CONDENSER CK TEMF:CC4 27.2778 ' DEG F
39 CONDENSER CW TEMF:CC3 27.5222 DEG F
46 TE-CH-168, UPPER COND CW TEMP €5.8667 DEG F-
41 CONDENSER CW TEMF:CC2 27.9778° .~ DEG F
42 CONDENSER CW TEMF:CCt 29.5222 ~ - DEG F-
43 TE-CH-5, CONDENSER OJTLET CW TEMP 94.1778 DEG F -
44 SPRRE. 0.00600 SPRRE
45 SPARE 0.0000

SPARE

A-84
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File: , ‘ F35@avu:Ci2

Trial: 0
Time: 0622712722

Fluid:

CHANNEL DESCRIPTION

EREEXEXEKEREED ************ * % ¥ *******************************************

FE-GF-1, GF FLOW RATEZ

" TE-GF=3, PLANT IMLET GF TEMP

TE-GF-102, SCHX INLET GF TEMWP
TE-GF-100, SCHX INTER GF TEMP
TE-GF-183, SCHX CUTLZT TEMP -
TE-GF-6, PLANT OLTLET GF TEMP

 LT~WF-15, CONDENSER .10 LEVEL -

PT-WF-16, CONDENSER JUTLET PRESS
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF-19, FEED PLMP DISC PRESS
FE-WF-1, SCHX WF FEED FLOW-
FE-WF-61, SCHX WF BY>RSS FLOW
FE-WF-1/61, TOTAL WF PUMP FLOW
PT-WF-100, SCHX kF INLET PRESS
TE-WF-181, SCHX kF INLET TEMP
TE-WF-18€, SCHX WF TZMP:PH1
TE-WF-109, SCHX kF TIMP:PH2
TE-WF-102, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TZMP:VAP1 |
TE-WF-118, SCHX kF TZMP:VAP2
TE-WF-184, SCHX CUTLEIT WF TEMP -
PT-WF-74, WF VAPCR F.OW PRESS
FE-WF-?, SCHX OUTLET VAPOR FLOW
TE-WF-3, WF VAPOR FLIW TEMP -
TE-WF-52, TUREBINE IN_ET TEWP
PT-WF-18, TURBINE IN_ET PRESS
TE-WF-53, TUREINE OUTLET TEMP
PT-WF-12, TURBINE OUTLET PRESS
TE-WF-13, CONDENSER INLET WF TEMP
PT-WF-52, CONDENSER INLET WF PRESS
FE-CM-1, PLANT IMLET CW FLOW:

FE-CW-22, CONDENSER JUTLET CW FLOW.

TE-CH-4, CONDENSER INLET CN TENWP
CONDENNSER CW TEMF:CC?
TE-Ch~-101, LOKER COND CW TEMP

- CONDENSER CH TEMF:CCS
CONDEINSER CW TEMF:CC3 , v

CONDENSER CW TEMF:CC#4
CONDENSER CH TEMF:CC3

i TE~-CH-100, UPPER COND CH TEMP

CONDENNSER CW TEMF:CC2

CONDENSER CW TEMF:CCY

TE~CKH-5, CONDENSER OJTLET Cu TEMP
SPRRE

SPARE

A-85

YALUE UNITS
17.0145 = GPM
318.1333 °  DEG
315.7133  DEG
199.2667  DEG
137.5358  DEG
137.9667  DEG
18.3152 INCH
115.5933  PSIG

. 80.4833 DEG F

.€92.8500-  PSIG
33,3263 GPM
e.0008 . GPM
32.9683  GPH

' 630.8500  PSIG
93.0067 DEG F
135.0568  DEG F
162.6880  DEG F
165.5000 - DEG F
211.2006  DEG F

226.1000  DEG F
250.1183  DEG F
€35.1667  PSIG

©.17.9255 ACFM

'249.6633  DEG F
110.2560 ° DEG F

- 75.1483 PSIG
105.8560  DEG F-
5517 PSIG
164.3833 ~ DEG F

. 117.468@ . PSIG
. 342.550@  GPM

- 15@.8467 ° GPM
70.4667 © DEG

35.8333 - DEG
73.5167 DEG

" @.0008 - . DEG
76.0000 - DEG

- 38.7508. = DEG

48,9167 DEG
82.7167 ' DEG
e.eeee . DEG
43.9833 = DEG
90. 8500 DEG
0.0008 SPARE
e.0000 SPARE
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CHANNEL DESCRIPTION
Iy R Y I T eI ]
GF FLOW RATZ

PLANT IMLET GF TEMP

File: F37?2av:Cl2z
Trial: 2}

Time: BEr22/607 /01
Fluid:

FE-GF-1,
TE-GF-3,
TE-GF~1082,
TE-GF~100,
TE-GF~163,
TE-GF -6,
LT-WF~1S5,
PT-WF-~16,
TE-WF-58,
PT-WF-19,
FE-WF-~1,
FE-WF-61,

FE-WF~1/61,

PT-WF-~180,
TE-WF~101,
TE-WF~108,
TE-WF~189,
TE-WF-182,
TE-WF~-111,
TE-WF~118,
TE-KF-104,
PT-UF-74,
FE-WF-7,
TE-WF-3,
TE-WF-52,
PT-WF-18,
TE-WF-53,
PT-WF-12,
TE-WF-13,
PT-WF-52,
FE-CH-1,
FE-CH-22,
TE-CH-4,
CONDENSER
TE-CH-101,
CONDENSER
CONDENSER
CONDENSER
CONDENSER
TE-CW-108,

SCHX INLET GF TEMP
SCHX INTER GF TEMF
SCHX CUTL:ZT TEMP

PLANT OLTLET GF TENMF

CONDENESER _1Q LEVEL
CONDENESER 3JUTLET PRESS
CONDENSER JUTLET TEMP
FEED PLMP DISC PRESS

SCHX WF FEED FLOW

SCHX WF BYZ®RSS FLOW
TOTAL WF PUMP FLOW
SCHX kF INLET PRESS
SCHX LF INLET TEWMP
SCHX WF TIMP:PH1
SCHX kF T=MP:PHZ
SCHX INTER WF TEMP
SCHX kLF TIMP:VAP1
SCHX kF TZMP:IVAP2
SCHX CUTLZT WF TEMP
WF VYAPCR F_OW PRESS

SCHX OUTLET VAPOR FLOW
WF VYARPOR FLIW TEMP

TURBINE IN.ET TEMP
TURBINE IN_ET PRESS
TURBINE OUTLET TEMP
TURBINE OUTLET PRESS
CONDENSER INLET WF TENMP
CONDENSER INLET WF PRESS

PLANT IMLET CH FLOM

CONDENSER JUTLET CH FLOMW

CONDENSER INLET CW TEMP

CW TEMF:CC?

LOWER COND CW TEMP
Cl TEMF:CCS

CW TEMF:CC3

CW TEMF:CCH4
Cik TEMF:CC3

UPPER COND CW TEMP

CONDENSER CW TEMF:CC2

CONDENSER
TE-CH-5,
SPARE
SPARE;

CW TEMF:CC1

CONDENSER OJTLET CHW TEMP

A-86

VALUE UNITS
17.1950 GPM
315.6222.  DEG F
314,3633 DEG F
198.5600 DEG F
136.4144 DEG F
136,2222 DEG F
20.3571 INCH
117.9222  PSIG
77.6000 DEG F
€92.1222 PSIG
33,3356 GPM
8.6000 GPM
33.8222 . GPM
€32.0008 PSIG
90.8756 DEG F
133.7444 DEG F
161.9556 DEG F
184.5889 DEG F
210.3444 DEG F
225.3667 DEG F
250, 3222 DEG F
€308.2111 PSIG .
17.9037 ACFM
248.7222 DEG F
75.1444 DEG F
8.9011 PSIG
75.2778 DEG F

-1.1122 PSIG
161.7111 DEG F
114.3011 PSIG
343.3889 GPM
99.8756 GPM
62.6889 DEG
20.9667 DEG
68. 3667 DEG
23.5556 DEG
76.2111 DEG
25.1222 DEG
28.8222 DEG
82.3889 DEG
27.5556 DEG
29.8333 DEG
92.3889 DEG
©.0000 SPARE
0.0600 SPARE
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File: . F4lave:Cle

Trial: o o)
Time: PE-14,12/57
Fluid:

CHANNEL DESCRIPTION

*************i FERERREEEEELAERE E******************************************

23
24
25
26
27
28
29
36
31
32

33"

34

35
36

37

38"
39

40
41
42
43
44
45

FE-GF-1, GF FLOW RAT:Z

- TE-GF-3, PLANT IMLET GF TEMP
TE-GF-162, SCHX INLET GF TEWFP
TE~GF-160, SCHX INTEX GF TEMP
TE~-GF~163, SCHX CUTLET TEMP
TE~GF-6, PLANT OLTLET GF TEMP
LT-HF- 15, ‘CONDENEER .1@ LEVEL
PT-WF~-16, CONDENSER JUTLET" PRESS
TE~-WF-58, CONDENSER JUTLET TEMP

© PT-WF-19, FEED PLMP DISC PRESS
" FE-WF=-1, "SCHX WF FEED FLOW

FE-WF~-61, SCHX WF BY>ASS FLOMW
FE-WF=-1-€1, TOTAL WF PUMP FLOW
PT-WF-180, SCHX kF INLET PRESS

- TE-WF-181, SCHX kF INLET TEMP
- TE-WF-108, -SCHX WF TzIMP:PHI1

TE-WF-109, SCHX LF TIMP:PH2.
TE-WF-182, SCHX INTER WF TEMP -
TE-WF-111, SCHX WF TZMP:VAP1
‘TE~-WF-1108, SCHX kF T:ZMP:VAPZ2
TE-WF-104, SCHX CUTLEZT WF TEMP
PT-WF-74, WF VAPCR F_.OW PRESS
FE-WF-7, SCHX OUTLET VAPOR FLOW
TE-WF=-3, WF YAPOF FLIK TEMP
TE-WF-52, - TURBINE IN_ET TEWMP-
PT-WF-18, TURBINE IN.ET PRESS
TE-WF-53, TUREINE OUTLET TEMP
PT-WF-12, TURBINE OUTLET:PRESS

" TE-WF=-13, CONDENEER INLET WF TEﬂ?
© PT-WF-52, CONDENEER INLET WF PRESS

FE-Cbh~-1, PLANT IMLET CHW FLOW - ..
FE-CM~-22,- CONDENSER JUTLET CW FLOW
TE-CH-4, CONDENSER INLET CN TEMP
CONDEINSER CH TEMF:CC? S
TE-CH=-161, LOWER COND CHW TEMP
CONDENSER-CW TEMF:CCS5

CONDEINSER CW TEMF:ICCS

CONDENSER CW TEMF:CC#4

CONDENSER CW TEMF:CC3 ER
TE-CH-108, UPPER COND CW TEMP
CONDEINSER CKH TEMF:CC2

CONDENSER CW TEMF:CC1 1~ :
TE-CH-5, CONDENSER OJTLET CN TEMP
SPARE

- SPARE.

A-87

VALUE UNITS
18.6050" GPM
 314.9222 DEG F
1312.6908 DEG F
. 210.6000 DEG F
- 147.3300 DEG F

147.7556 DEG F
25.6376 INCH
122.4411 PSIG
83.6222 DEG F
653.9667 PSIG
-33.6533 GPM
0.0000 GPM
33,2889 GPM
- 682.6778 PSIG
95,6676 DEG
 143,6889 DEG
173.4667 DEG
. 196.6667 DEG
. 221.8111 DEG
234.2889 DEG
260.5056 DEG
686.6889 PSIG
17.3464 ACFM
260.0222 DEG F
105.4222 DEG F
35.8978 PSIG
100.8444 DEG F
.3567 PSIG
170.5000 DEG F.
. 124.3378 . PSIG
~349,.5556 - GPM
-~ 131.4522 GPM
.72.1667 DEG
24,4889 DEG
75.9889 .  DEG
26.8778 DEG
80.9333 _  DEG
27.3111 DEG
'3p.76869 DEG
'86.4778 DEG
~29.6111 . DEG
31.18869 DEG
95.5000 DEG
0.0000 SPARE
0.0060 SPARE
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CHANNEL DESCRIPTION
R R P R R R R R R R AR EF R P F AR R F R IR R R RS R R R R RN R R AR R RN RN R AR
GF -‘FLOW RAT:Z

PLANT IBLET GF TEMFP

- TE-GF -6,

" FE-WF-1,

File: FSSave:C12
Trial: . (4]

Time: 06-15/86/59
Fluid:

FE-GF-1,
TE-GF-3,
TE-GF-102,
TE-GF-108,
TE-GF-163,

LT-WF-15,
PT-WF-16,
TE-WF-58,
PT-WF-19,

FE-WF-61,

FE-WF-1-61,

PT-WF-100,
TE-WF-181,
TE-WF-108,
TE-WF-109,
TE-WF-102,
TE-WF-111,
TE-WF-110,
TE-WF-104,
PT-WF-74,
FE-WF-7,

TE-WF-3,

TE-WF-52,
PT-WF-10,
TE-WF-53,
PT-WF-12,
TE-WF-13,
PT-WF-52,
FE-ChW-1,

FE-Ch-22,

SCHX INLET GF TEMP
SCHX INTER GF TEMP
SCHX CUTLZT TEHMP

PLANT OLTLET GF TEMP

CONDENSER .IQ LEVEL
CONDENSER JUTLET PRESS
CONDENSER JUTLET TEMP
FEED PLMP DISC PRESS

SCHX WF FEED FLOW

SCHX WF BYPRSS FLOUW-
TOTAL WF PUMP FLOMW
SCHX WF INLET PRESS
SCHX kF INLET TEHMP
SCHX kF TzMP:PHI1
SCHX kF TZMP:PH2
SCHX INTER WF TEMP
SCHX WF T:=MP:VAP1
SCHX WF TIMP:VARP2
SCHX CUTLZT WF TEMP
WF VRPCR F_OW PRESS

SCHX OUTLET VYAPOR FLOW
WF VAPOR FLIW TEMWP

TURBINE IN_ET TEMP
TUREINE IN_ET PRESS
TURBINE OUTLET TEWFP
TURBINE OUTLET PRESS
CONDENSER INLET WF TENWF
CONDENSER INLET HWF PRESS

PLANT IMLET CMW FLOW

CONDENSER JUTLET CH FLOMW

TE-Ch-4, CONDENSER INLET CW TEWP

CONDENSER
TE-CW-101,
CONDENSER
CONDENSER
CONDENSER
CONDENSER
TE-CH-108,
CONDENSER
CONDENSER
TE-CW-5,
SPARE
SPARE

CW TEMF:CC?

LOWER COND CW TEMP
CH TEMF:CCS

CW TEMF:CC3

CWH TEMF:CC#4

CH TEMF:CC3

UPPER COND CW TEMP
CW TEMF:CCz2

CW TEMF:CC1!

CONDENSER OJTLET CW TEMP

A-88

VALUE UNITS
19.5088 GPM
311.9889 DEG F
310.9056 DEG F
202.6444 DEG F
140.6167 DEG F
140,4111 DEG F
14.1372 INCH
110.9156 PSIG
76.6689 DEG F
€73.8222 PSIG
35.9856 GPM
©.8000 GPM
35.5556 GPM
636.9111 PSIG
88.8689 DEG
135,0444 DEG
164.9111 DEG
186, 1444 DEG
212.5222 DEG
225.1667 - DEG
256.9033 DEG
628.2889 PSIG
19.5982 ACFM
248.8667 DEG F
71.4556 DEG F
33.6144 PSIG
72.9111 DEG F

-1.1756 PSIG
163. 7000 DEG F
113.4222 PSIG
348.5889 GPM
123.6111 GPM
63.4111 DEG
21.5111 DEG
67.5889 DEG
23,5667 DEG
73.0889 DEG
25,0776 DEG
24,4667 DEG
79.3222 DEG
27.2667 DEG
28,9000 DEG
88.3444 DEG
0.0000 SPARE
6.8068 SPARE
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File: FElave:C12

Trial: o ©
Time: 06/15-68/37

Fluid:

CHANNEL DESCRIPTION

*************0 RIZXZITTIXIZIRRI SIS I XSS L2222 L2222 22 222222 2

FE-GF-1, GF FLOW RAT:
TE-GF=-3, PLANT IMLET GF TEMP
TE-GF-182, SCHX INLET GF TEMP
TE-GF-100, SCHX INTER GF TEMP
TE-GF-103, SCHX CUTLZIT TEMP
TE-GF-6, PLANT OLTLET GF TEMWP
LT-WF~15, CONDENSER .1Q LEVEL'
PT-WF=16, CONDENSER JUTLET PRESS -
TE-WF-58, CONDENSER JUTLET TEMP
PT-WF~19, FEED PLMP DISC PRESS
FE~-WF-1, SCHX WF FEED FLOW
FE-WF-61, SCHX WF BY>RSS FLOW
FE-WF-1-61, TOTAL WF PUMP FLOW
PT-WF-180, SCHX kF INLET PRESS
TE-WF-181, SCHX kF INLET TEMP
TE-WF-108, SCHX kF TIMP:PH1 .
TE-WF-109, SCHX LF TIMP:PH2.
TE-WF-182, SCHX INTER WF TEMP
TE-WF-111, SCHX kF TZMP:VAP1
TE-WF-110, SCHX kF TIMP:VAP2 .
TE-WF-184, SCHX CUTLZT WF TEMWP
PT-WF-74, WF YAPCR F_OW PRESS -
FE=MF-7, SCHX OUTLET YAPOR FLOW
TE-WF-3, WF VAPOR FLIW TEMP
TE-WF-52, TURBINE IN_ET TEMP
PT-WF-168, 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-ClW=1, PLANT IMLET CW FLOW - .
FE-CW-22, CONDENSER JUTLET CW FLOW
TE-CU-4, CONDENSER INLET CH TEMP
CONDEINSER ‘CW TEMF:CC?

TE-CH-101, LOWER COND CH TEMP
CONDENSER CW TEMF:ICCS

CONDEINSER CKH TEMF:CC5
CONDENSER 'CK TEMF:CCH
CONDEINSER CW TEMF:CC3 o
TE~-CH~108, UPPER COND CW TEMP
CONDEINSER CW TEMF:CC2

CONDENSER CKW TEMF:CC1

TE-CH- 5, CONDENSER OJTLET cu TEMP
SPARE

SPARE.

A-89

LTt B Mt Bt Bt B et e B B

VALUE UNITS
16.5704 GPM
313.2111 DEG F

- 311.7156 DEG F

. 198.5222 DEG F

" 129.0622 DEG F
129.1669 DEG F
12.2488 INCH
111.7078 PSIG
76.0667 DEG F.

. 676.1333 PSIG
35.9522 GPM
0.0000 GPM
35.5769 GPM

 633.2889 PSIG
£9.8467 DEG F

" 125.5111 DEG F

151.7111 DEG F
175.2444 DEG F
203.0111 - DEG F
220.4889 = DEG F

- 237.3744 DEG F

. 633.8667  PSIG
17.6279 ACFM
236.2776  DEG F
78.6778 DEG F .
41.8378 PSIG

82,8778 DEG F

-.6922 PSIG

 129.8333 ~ DEG F
113.7233 PSIG
349.5000 GPM

- 131.3808 GPM

- €5.5444 = DEG
21.5556 DEG
€9.4444 DEG
24,0008  DEG
74.6222 = DEG

. 26.2667 .  DEG

- 26.6889 DEG

80,3000 DEG
27.6444  DEG
28.3000 DEG
§6.3444 DEG
0.0000 SPARE
6.0000 SPARE



File: Fééave:C12
Trial: 0
Time: E-15/09/29
Fluid:
CHANNEL DESCRIPTION VALUE UNITS

(2 2222222222228 222222222 2R BXLEIITIIISSAL SRS S22 LS 2SSt

1 FE-GF-1, GF FLOW RAT:= 15.7354 GPHM
2 TE-GF-3, PLANT IMLET GF TEMP 314.4889 DEG F
3 TE-GF-1082, SCHX INLET GF TEMP 312.7211 DEG F
4 TE-GF-1006, SCHX INTER GF TEMP 18€.5889 DEG F
S TE-GF-183, SCHX CUTL:ZT TEMP 126.0944 DEG F
6 TE-GF-6, PLANT OLTLET GF TEMP 126.3778 DEG F
? LT-WF-15, CONDENSER .I& LEVEL 10.9877 INCH
-] PT-WF-16, CONDENSER JUTLET PRESS 113.3122 PSIG
g TE-WF-58, CONDENSER JUTLET TEMP 78.455¢ DEG F
10 PT-WF-1%, FEED PLMF DISC PRESS 676.8333 PSIG
11 FE-WF-1, SCHX WF FEED FLOMW 35.848% GPM
12 FE-WF-61, SCHX WF BY>RSS FLOW 0.0060 GPM
13 ~ FE-WF-1-61, TOTAL WF PUMP FLOMW 35.5011 GPM
14 PT-WF-180, SCHX kF INLET PRESS €33.2778 PSIG
15 TE-WF-181, SCHX WF INLET TEMP 90.3844 DEG F
16 TE-WF-1068, SCHX WF TEZMP:PHI1 122.9556 DEG F
17 TE-WF-109, SCHX LF TzMP:PH2 147.9111 DEG F
18 TE-WF-102, SCHX INTER WF TEWP 171.1556 - DEG F
19 TE-WF-111, SCHX kWF TzZMP:VAPI 199.7889 - DEG F
28 TE-KF-1108, SCHX kF TIMP:VAP2 218.2889 DEG F
21 TE-WF-1684, SCHX CUTLZT WF TEMP 235.68411 DEG F
22 PT-WF-74, WF VAPCR F.OW PRESS 633.9111 PSIG
23 FE-WF-7, SCHX OUTLET VAPOR FLOW 17.1697 ACFM
24 TE-WF-3, WF VYAPOR FLIW TEMP 234.20600 DEG F
25 TE-WF-52, TURBINE IN_ET TEMP 85.9889 DEG F
26 PT-WF-10, TURBINE IN_ET PRESS 44,3911 PSIG
27 TE~WF~-53, TURBINE OQUTLET TEMP 87.2778 DEG F
28 PT-WF~12, TURBINE OUTLET PRESS ~.4300 PSliG
29 TE-WF-13, CONDENEER INLET WF TEMFP 121.6667 DEG F
30 PT-WF-52, CONDENSER INLET WF PRESS 114.345¢ PSIG
31 FE-CW-1, PLANT IMLET CW FLOMW 349.0889 GPHM
32 FE-Ch-22, CONDENSER 3JUTLET CW FLOW 131.3389 GPM
33 TE-CH-4, CONDENSER INLET CW TEHP €6.1600 DEG F
34 CONDENSER CW TEMF:CC? 22.9222 DEG F
35 TE-CH-161, LOWER COND CHW TEMP 786.8778 DEG F
36 CONDENNSER CW TEMF:CCS 24,4333 DEG F
37 CONDENSER CW TEMF:CC3 7S5.0000 DEG F
38 CONDENNSER CW TEMF:CC#4 25.7333 DEG F
39 CONDENSER CW TEMF:CC3 27.3111 DEG F
40 TE-CH-108, UPPER COND CW TEMP 86.7556 DEG F
41 CONDENSER CW TEMF:CC2 28.2889 DEG F..
42 CONDEINSER CW TEMF:CC1 29.6667 . DEG F .
43 TE-CH-S, CONDENSER OJTLET CW TEMF 88.3778 - DEG F
44 SPARE. 6.0600 SPARE .
0.0000 SPARE

45 SPARE

A-90
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File: ‘ F7lave:C1e

Trialt @ :
Time: v 0€/15-16-11
Fluid:
CHANNEL DESCRIPTION VALUE "~ UNITS

*************é EEEEEREEREEN R XS *******************4’***********************

1 FE-GF-1, GF FLOM RAT: 14.6068 GPH
2 TE-GF-3, PLANT IMLET GF TEMP '315.6776 DEG F
3 ‘TE-GF=102, SCHX INLET GF TEMP | 313.7367 DEG F
4 TE-GF-100, SCHX INTERX GF TEMP ' 180.0000  DEG F
s TE-GF-183, SCHX CUTLET TEMP 121.9378 DEG F
6 "TE=GF-6, PLANT OLTLET GF TEMP '122.1556 DEG F
7 LT-WF-15, CONDENSER -I@ LEVEL 9.1278 INCH
8 PT-WF-16, CONDENSER JUTLET PRESS 114.1711 PSIG
9 TE-WF-58, CONDENSER JUTLET TEMP 79.2444 DEG F
10 ' PT-WF-19, FEED PLMP DISC PRESS . €78.5608  PSIG
11 FE-WF-1, SCHX WF FEED FLOW 35.6333 GPM
12 FE-WF-€1, SCHX WF BY>ASS FLOW " 9.0000 GPM
13 FE-WF-1,61, TOTAL WF PUMP FLOW 35.4933 GPM
14 PT-WF-188, SCHX kF INLET PRESS 633.3556  PSIG
15 TE-WF-181, SCHX kF INLET TEMP 91.0011 DEG F
16 " TE-WF-188, SCHX kF TZIMP:PH1 119.4?56  DEG F
17 .TE-WF-109, SCHX WF TIMP:PH2 = 142.1222  DEG F
18 TE-WF-182, SCHX INTER WF TEMP 164.7667 DEG F
19 TE=WF-111, SCHX kF TEIMP:VAP1" '194.1333  DEG F
20 TE-WF-110, SCHX WF TZMP:VAP2 214.3222  DEG F
21 "TE-WF-104, SCHX CUTLET WF TEMP '232.8922 DEG F
22 PT-WF-74, WF YAPCR F_OW PRESS '634.8889 PSIG
23 . FE=WF-?, SCHX OUTLET VAPOR FLOW 16,4653 ACFM
24 TE-WF-3, WF VAPOF FLJW TEMP 231, 6556 DEG F
25 'TE-WF-52, TURBINE IN_ET -TEMP ' .91.8889 DEG F
26 PT-WF-18, TURBINE IN_ET PRESS 59,7589 PSIG
27 " TE-WF-53, TURBINE OUTLET TEMP 90,8889 DEG F
28 PT-WF=12, TURBINE OUTLET PRESS -.2400 PSIG
29 TE<WF-13, CONDENSER INLET WF TEMP - - 189,2889 DEG F
e 'PT-WF-52, CONDENSER INLET-WF PRESS 115.4022  PSIG
31 FE-CH-1, PLANT IMLET CW FLOW - = - '348.6667  GPM
‘32 FE-CW-22, CONDENSER JUTLET CW FLOW 131.3900  GPN
33 “TE-CW-4, CONDENSER IVLET CW TENP. 67,1000 DEG F
34 'CONDENSER CW TEMF:CC? 22,8222 DEG F
35 "TE-CW-1@1, LOWER COND CK TEMP 71.0889 DEG F
36 CONDENSER CKH TEMF:CC3 24.5556 DEG F
37 -~ CONDENSER CW TEMF:CC5 76,1667 DEG F
- 38 CONDENSER CW TEMF:CC# .22.8778 DEG F
39 ' CONDENSER CW TEMF:CC3 g 28,4556 DEG F
40 _TE-CH-1@0, UPPER COND CMW TEMP : - 81.4111 DEG F
41 CONDENSER CW TEMF:CC2 ‘ - 27.6222 DEG F
42  CONDENSER CW TEMF:CC1 Lo o 2843111 DEG F
43 TE-CH=-5, CONDENSER OJTLET CW TEMP - ..8B.5778 DEG F
44 SPARE - ' . 8.60600 SPARE
45 SPARE. 6.0606006 SPARE

A-97




File: F103av:iCle

CHANNEL DESCRIPTION

A-92

Trial: )
Time: 8S/08-06-12: 50
Fluid:
- VALUE . UNITS
REEEEEEFEFELEEIAEERESFERREIFANEFERF R X R LI FEPRFFF PSS S F I SRR FRRERXENREFZREFRRES
FE-GF-1, GF FLOW RATZ 15.8476 GPM
-TE-GF-3, PLANT IMLET GF- TEMP 310.9222 DEG F
TE=-GF~ 102, SCHX INLET GF TEMF 387.9489 DEG F
- TE~GF-~188, SCHX INTER GF TEMP 210.8889 DEG F
TE-GF~-103, SCHX CUTLZIT TEMP . . 150.6€689 DEG F
.TE-GF-6, PLANT OLTLET GF TEMP 150.8222 DEG F
LT-WF=-15, CONDENSER _I1G LEVEL 14,5128 INCH
PT-WF-16, CONDENSER JUTLET PRESS 132.8€89 PSIG
“TE-WF=-58, CONDENSER JUTLET TEMP | 92,6000 DEG F
PT-WF-19, FEED PLMP DISC PRESS 724, 1444 PSIG
FE-WF-1, SCHX WF FEED FLOW 30.5427 GPM
FE-WF-61, SCHX WF BY?RASS FLOW 2.06000 GPM
FE-WF-1-61, TOTAL WF PUMP FLOMW 30,2733 GPM
PT-WF-100, SCHX KF INLET PRESS €45.6778 PSIG
TE-WF-181, SCHX kKF INLET TEWMP 188.1278 DEG F
- TE-WF-108, SCHX LF TIMP:PHI1 14€,.7889 DEG F
TE-WF-109, SCHX kF TIMP:PHZ. 176.56¢67 DEG F
TE-WF=-162, SCHX INTER WF TEMP 197.9778 DEG F
TE-WF=-111, SCHX LF TZIMP:VAP1 2206.855¢ DEG F
TE-WF-110, SCHX WF TIMP:VARP2 236.4889 DEG F
TE-UF-184, SCHX CUTLZT WF TEMP 249.4889 DEG F
PT-WF-74, WF VAPCR F_OW PRESS 648.8556 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOUW 15.5747 ACFM
TE-UWF-3, WF VAPOE FLIW TEMP 249,3778 DEG F
< TE~WF-52, TURBINE IN_ET TEMP 153.6€67 DEG F
PT-WF-18, TURBINE IN.ET PRESS €28, 8689 PSIG
TE-WF-53, TURBINE OUTLET TEMP 108.5€67 DEG F
PT-WF-12, TURBINE OUTLET PRESS .1700 PSIG
TE~-WF-13, CONDENSER INLET WF TEMP 160.4778 DEG F
PT-WF-$2, CONDENEER INLET WF PRESS 141.06800 PSIG
FE-CW-1, PLANT IMLET CW FLOMW 331.6111 GPM
FE-CW-22, CONDENSER JUTLET CHW FLOW 130,.3533 GPHM
TE-CH-4, CONDENSER INLET CH TENMF 83.1000 DEG F
CONDENSER CW TEMF:CC? 27.7556 DEG F
TE-CW-1061, LOWER COND CW TEMP 86.2222 DEG F
CONDEINSER CW TEMF:CCS 37.9333 DEG F
CONDENSER CHW TEMF:CCS> 89.90008 DEG F
CONDEINSER CW TEMF:CC#4 30.4778 DEG F
CONDENSER CH TEMF:CC3 31.2889 DEG F
TE-CH-106, UPPER COND CW TEMP 95, 3667 DEG F
CONDENSER CH TEMF:CC2 32.1111 DEG F
CONDENSER CM TEMF:CCH 33.%222 DEG F
TE-CW~-5, CONDENSER OJTLET CW TENMP 162.8111 ‘DEG F
SPARE 8.00006 SPARE
SPARRE: 6.0080 SPRRE

~
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File: : HiB3av:C12

CHANNEL DESCRIPTION

Trial: a
Time: 85-02-68-11:36
Fluid: :
VALUE UNITS
*************o***********4**********************************************
.FE-GF-1, GF FLOMW RAT: : 16.1414 GPM
TE-GF-3, PLANT IMLET GF TEMP 313.08444 DEG F
TE-GF~182, SCHX INLET GF TEMP ©318.5533 DEG F
TE-GF-10@, SCHX INTER GF TEMP - 239.5889 DEG F
TE-GF-183, SCHX CUTL:IT TEMP ‘163.5800 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 163.8333 DEG F
LT-WF-15, CONDENSER .10 LEVEL 21.8784 INCH
PT-WF-16, CONDENSER JUTLET PRESS - 115.8411 PSIG
TE-WF-58, CONDENEER JUTLET TEMP 87.3556 DEG F
PT~WF-19, FEED PLMP DISC PRESS - ?26.7556 PSIG
FE-WF-1, SCHX WF FEED FLOW - -29.5580 GPM
FE-WF-61, SCHX WF BY>ASS FLOW ; 0.0000 GPM
FE-WF-1-61, TOTAL WF PUMP FLOW - 29.328% GPM
 PT-WF-180, SCHX kF INLET PRESS . 645.3667 PSIG
"TE-WF-161, SCHX kF INLET TEMP ~ 103.2460 DEG F
TE-WF-108, SCHX kF TZIMP:PH1 " - - 158.2778 DEG F
"TE-WF-189, SCHX kF TIMP:PHZ - 194,.5556 DEG F
TE-WF~102, SCHX INTER WF' TEMP - ~217.7800 DEG F
_TE-WF-111, SCHX KF TIMP:VAP! 238, 1556 DEG F
TE-NFrllG, SCHX WF TIMPIVAP2 . 247.2800 DEG F
TE-WF=104, SCHX CUTLET WF TEMP - 265,5356 DEG F
PT-WF-74, WF VAPCR F_OW PRESS '€40,5556 PSIG
FE-WF-7, SCHX OUTLET VAPOR FLOMW 15.3562 ACFM
-TE-WF-3, WF YAPOR FLIW TEMP 265.3667 DEG F
TE-WF-52, TURBINE IN.ET TEMP - 155.7778 DEG F
PT-WF~-1@, TURBINE IN. ET"PRESS -614.6111 PSIG
TE-WF-53, TURBINE OUTLET TEMP - 182.9444 DEG F
PT-WF-12, TURBINE OUTLET PRESS Lo " «1344 PSIG
'TE-WF-13, CONDENSER INLET WF TEMP - 172.4778 DEG F
PT-WF-52, CONDENSER INLET WF PRESS»- ~118.08800 PSIG
" FE-CH-1, PLANT IMLET CKW FLOW S 327. 1111 GPHM
“FE~CH-22, CONDENSER JUTLET CW FLON" e ‘130,25060 GPM
TE-CU~4, CONDENSER INLET CW TEMP  ::° .'8@.4889 DEG F
"CONDENSER CW TEMF:CC? .26, 10080 .DEG F
TE-CW-101, LOWER COND CNvTEMP— 82,5600 DEG F
CONDENSER CW TEMF:CC3S s “27.6556 DEG F
CONDEINSER CW TEMF:CC3 - 85,6889 DEG F
CONDENSER CW TEMF:CC#4 28.9000 DEG F
CONDENSER CW TEMF:CC3 = - 28,7778 DEG F
JE-CW-106, UPPER COND CH TEMP ' 91.3778 DEG F
CONDENSER CW TEMF:CC2 R 38,7222 DEG F
- CONDENSER CW TEMF:CC1 --33.5111 DEG F
- TE-CU-=-5, CONDENSER OJTLET CN TEHP 1e1.8111 DEG F
SPARE. - 6.0000 SPARE
SPARE. 6.06060 SPRRE

A-93




File: Jiglav:iCl2

CHANNEL DESCRIPTION

Trial: - 5} '

Time: ’ 85-85-1€-10:47

Fluid:

‘ VALUE UNITS
FEREREETRREZEEIREREXRR XX EFEXREESE k********if-*********************************

FE-GF-1, GF FLOW RATZ 22.4244 ‘GFM
TE-GF-3, PLANT IMLET GF.TEMP 314.46€7 DEG F
-TE-GF-1862, SCHX INLET GF TEMF 311.4€33 DEG F
TE~GF~-108, SCHX INTER GF TEMP 255.3000 DEG F
TE-GF-183, SCHX CUTL:ZT TEMP 187.3844 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 187.6111 DEG F
LT-WF=-15, CONDENSER _1Q@ LEVEL 16.4484 INCH
PT-WF-16, CONDENSER JUTLET PRESS - 1@2.,4222 PSIG
TE-WF-58, CONDENEER -JUTLET TEMP 88.5778 DEG F
PT~-WF-19, FEED PLMP DISC PRESS ?29,366? PSIG
FE-WF-1, SCHX WF FEED FLOW - 29,4?69 GPM
FE-WF-€1, SCHX WF BY?RASS FLONW ©6.80800 GPHM
FE-WF-1-61, TOTAL WF PUMP FLOMW 29.187¢ GPM
PT-WF-100, SCHX KF INLET PRESS 645.5€€67 PSIG
TE-WF-181, SCHX kF INLET TEMF 194.5944 DEG F
TE-WF=-168, SCHX KF TZIMP:PHI1 178.6556 DEG F
TE-WF-189, SCHX kF TZMP:PH2 226.2111 DEG F
TE-WF-162, SCHX INTER WF TEMF .243.2111 " DEG F
TE-WF=-111, SCHX LF TZIMP:VAPI! 2¢€06.855¢ DEG F
TE-WF-11@, SCHX LF TIMP:VAP2 .268.7778 DEG F
TE-WF-104, SCHX CUTLZIT WF TENMP 280.8633 DEG F
PT-WF-74, WF VYRPCR F.0OW PRESS £€39.4889 PSIG
FE-WF-?, SCHX OUTLET VRPOR FLOW 14,9622 ACFM
TE-WF-3, WF VAPOR FLJIW TEMP 280.6889 DEGC F
TE-WF-52, TURBINE IN_ET TEMP 157.577¢ DEG F
PT-WF-18, TURBINE IN_EY PRESS €36.6333 PSIG
TE-WF-53, TURBINE OUTLET TEMP 182.46€7 DEG F
PT-WF-12, TURBINE OUTLET PRESS . 8422 PSIG
TE-WF-13, CONDENESER INLET WF TEMP 177.€778 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 165.6889 PSIG
FE-ClW-1, PLANT IMLET CW FLONW 346€.1444 GPM
FE~-ClU~-22, CONDENSER JUTLET CHW FLOM 129.8978 GPHM
TE-CH-4, CONDENSER INLET CW TEMP 84.8111 DEG F
CONDENSER CW TEMF:CC? 27.6000 DEG F
TE-CH-101, LOWER COND CKW TEWMP 85. 3556 DEG F
CONDEINSER CW TEMF:CCS 28.4¢€67 DEG F
CONDENNSER CW TEMF:CC3. 87.5689 DEG F
CONDENSER CW TEMF:CC4 29.5889 DEG F
CONDENSER CW TEMF:CC3 38.3222 DEG F
TE-Ck-180, UPPER COND CW TEMF 93.9778 DEG F
CONDENSER CW TEMF:CC2 . 31.6667 DEG F
CONDENSER CW TEMF:CC1 34.8€67 DEG F
TE-CH-5, CONDENSER OJTLET CW TEMP 196.1889 DEG F
SPARRE: D.0BPB SPRRE
SPARRE. ©.0000 SPARE
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File: - ‘ Lig3aviCiz

CHANNEL DESCRIPTION

Trial: 0
Time? S : ' gSraerzirs12:21
Fluid:
VALUE -UNITS
AR F R R AR R EEEXR I R AR R E R F R R F R RN E R LA BN R R RN ER R A SR E R R R FFFF SRR F R R ER R RS RS
FE-GF-1, GF FLOW RAT:Z 268.2900 GPM
TE-GF-3, PLANT IMLET GF TEMF 315.7222 DEG F
TE-GF-162, SCHX INLET GF TEMP 313.3933 DEG F
TE-GF~-180, SCHX INTER GF TEWMP 275.8000 DEG. F
TE-GF~1083, SCHX CUTL:ZT TEWP 211.0956 DEG F
TE-GF-6, PLANT OLTLET GF TEMP 211.50600 DEG F
LT-WF-15, CONDENSER .I& LEVEL 31.6587 INCH
PT-WF-16, CONDENSER JUTLET PRESS 86.3178 PSIG
TE-WF-58, CONDENSER JUTLET TEMFP 8S.€€67 DEG F
PT-WF-19, FEED PLMP DISC PRESS 731.8778 PSIG
FE-WF-1, SCHX WF FEED FLOW 29.7747 GPM
FE-WF-61, SCHX WF BY2ASS- FLOW 0.0000 GPM
FE-WF~{-61, TOTAL WF PUMP FLOW . 29.5689 GPM
PT-WF-100, SCHX LF I4LET PRESS 645.4889 PSIG
TE-WF-101, SCHX LF INLET TEMP 162.1611 DEG F
TE-WF-188, SCHX kF TzMP:PH1 ° 197.8667 DEG F
TE-WF~-1069, SCHX LF TIMP:PH2 243.3444 DEG F
TE-WF=-102, SCHX INTER WF TEMP . 265.,2778 DEG F
TE-WF-111, SCHX kF TZIMP:IVAPY 279.6222 DEG F
TE-WF-11@, SCHX kF TIMP:VAFP2 286.86€7 DEG F
TE-WF-104, SCHX CUTL:=T WF TEMP 294.40689 DEG F
PT-WF-74, WF VAPCR F_.OW PRESS £40,5333 PSIG
FE-WF-?7, SCHX OUTLET- VRPOR FLOW 26.7186 ACFM
TE-WF-3, WF VAPOR FLIJW TEMP ‘ 294,5333 DEG F
TE-WF=-52, TURBINE IN.ET TEMP . . 168.1889 DEG F
PT=-WF=-18, TUREBINE IN_ET PRESS . 633.2667 PSIG
TE-WF=-53, TURBIHE OUTLET TEMP. .. 1ee.6889 DEG F
PT%NF~12, TURBINE OQTLET PRESS : T+ 0944 PSIG
TE-WF~13, CONDENSER INLET WF-TEMP - .. 183.2778 DEG F
PT-WF-52, CONDENSER INLET WF PRESS- "89.6311 - PSIG
FE;CM-I; PLANT IMLET CW FLOW. . N 335.2778 GPM
FE-CH-22, CONDENSER DJUTLET CW FLOW" '130,1433 GPM
TE-CH-4, CONDENSER INLET CW' TEMP .., 82.5778 DEG F
CONDENSER CH TEMF:CC?7: 27.8111 DEG F
TE~-CH-101, LOWER COND CHW TEMP £€3.6889 DEG F
CONDENSER CW TEMF:CCS C:27. 7333 DEG F
CONDENSER CW TEMF:CCS - :1885.3222 DEG F
CONDENSER CW TEMF:CC4 28.2222 DEG F
CONDENSER CW TEMF:CC3 : ; “29.2111 - DEG F
TE-Ch~160, UPPER COND'CW TEMP: ; . 91.4556 DEG F
CONDENSER CW TEMF:CC2 ’ ',‘ . 30.7111 DEG F
CONDENNSER CW TEMF:CC1 : . 34,3444 DEG F
" TE~CHW=5, CONDENSER : OJTLET CH. TEMP , 105.9444 DEG F
SPARE , 0.00006" SPARE
SPARE. 6.0000 SPARE
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File: L1@5aviCte

CHANNEL DESCRIPTION

Trial: 5]

Time: 85-06,21-14:29

Fluid:

VALUE , UNITS
FUEEEEXEEFE R IR IEEFE R RS F AR F LSS FFFFEFFFFFRIRIXFFFEX I FAFRFINREFFR XX FEES

FE-GF~1, GF FLOW RATZ 19,4529 GPHM
TE~GF-3, PLANT IMLET GF TENWP 315.4222 DEG F
TE~-GF-102, SCHX INLET GF TEMF 312.9922 DEG F
‘TE~-GF-188, SCHX INTEZ GF TEMF 257.755¢ DEG F
TE~GF-183, SCHX CUTLZIT TEWP 186, 0244 DEG F
TE~GF-6, PLANT OLTLET GF TEMP 180.255¢ DEG F
LT~-WF-15, CONDENSER _1@ LEVEL 26.2542 INCH
PT~WF-16, CONDENSER JUTLET PRESS g7.6011 PSIG
TE~WF-58, CONDENSER JUTLET TEMP 86.6778 DEG F
‘PT~WF-19, FEED PLMP DISC PRESS 731.5889 PSIG
FE-WF-1, SCHX WF FEED FLOW 30.2333 GPM
FE~WF-61, SCHX WF BY2ASS FLOW 6.0000 GPM
FE~-WF-1,61, TOTAL WF PUMP FLOMN 29.9656 GPH
PT-WF-100, SCHX kF INLET PRESS €45.6000 PSIG
TE-WF-1@1, SCHX WF INLET TEMF 183.2622 DEG F
TE-WF-108, SCHX LF TIMP:PH1 172.6556 DEG F
TE-WF-189, SCHX LF TIMP:PHZ 21€.8333 DEG F
TE-WF-102, SCHX INTER WF TEMP 243.8222 DEG F
TE-WF-111, SCHX WF TZIMP:VAP!} 26€.455¢ DEG F
TE-WF-11@, SCHX LF TIMP:VAP2 277.0111 DEG F
TE-WF-184, SCHX CUTLIT WF TEMP 284.7767 DEG F
PT-WF-74, WF VAPCR F_OW PRESS 642.0889 PSIG
FE-WF-?7, SCHX OUTLET VAPOR FLOW 12,7262 ACFM
TE-WF-3, WF VAPOR FLIW TEMP 285.3111 DEG F
TE-WF-52, TURBINE IN_.ET TEMP 168.4667 DEG F
PT-WF-10, TURBINE IN.ET PRESS €33.7000 PSIG
TE-WF-53, TURBINE OUTLET TEMP 111,9222 DEG F
PT-WF-12, TURBINE OUTLET PRESS . 0489 PSIG
TE-WF-13, CONDENSER INLET WF TEMP 145.6222 DEG F
PT-WF-52, CONDENSER INLET WF PRESS 96.2889 PSIG
FE-CM-1, PLANT IMLET CW FLOMW v 335.5889 GPM
FE-CW-22, CONDENSER JUTLET CW FLOMW 129.9778 GPHM
TE-CH-4, CONDENSER INLET CW TEMP 83.7111 DEG F
CONDENSER CW TEMF:CC? 27.9111 DEG F
TE-CW-181, LOWER COND CW TEMF 84.7889 DEG F
CONDENSER CW TEMF:CCS 28.1889 DEG F
CONDENSER CW TEMF:CCS3 91.8333 DEG F
CONDENSER CW TEMF:CC#4 28.9889 DEG F
CONDENSER CW TEMF:CC3 31.9111 DEG F
TE-CW-180, UPPER COND CW TEMP 91,8556 DEG F
CONDENSER CW TEMF:CC2 34,0778 DEG F
CONDENSER CW TEMF:CCt 36.9667 DEG F
TE-CH-S, CONDENSER OJTLET CW TEMP 194,.8000 DEG F
SPARE 6.0000 SPARE
SPARE 9.08080 SPARE
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APPENDIX B

CALCULATED AND EXPERIMENTAL TEMPERATURE
DISTRIBUTIONS FOR THE PREHEATER AND VAPOR GENERATOR

B-1



Appendix B contains a table of the significant test parameters and
plotted temperature distributions for the heater-vaporizer data
analyzed to date.



LY

BI. SUPERCRITICAL CYCLE TEST PARAMETERS FOR
' HEAYER TEMPERATURE-DISTRIBUTION PLOTS

feeiemiclemeiin e eeaas WORLING FLUID--ecnvsmrmomoamnmamaanoes GEO-FLUID

NOKINAL CRITICAL PRESS HEATER PRESS CRITICAL TENP HEATER TENP  FLOW RATE  TENP (IN)

TEST NO.  DATE  CHENISTRY (PSIA) i1 (F) (0UD (P (LBIHD) (F)
MSDav  7/28/83 1.0 isobutane 529.2 199.5 Mo s 6621.3 320.2

A28-1 8/17/83 1.0 isobutane 529.2 549.4 1749 292.8 3283.6 8.3

A28-2  8/17/83 1.0 isobutane 529.2 549.7 274.9 ‘ziz.sr 5923.1 39.1

A28-3  B/17/83 1.0 isobutane 529.2 549.8 ey s $128.2 39.4
MShav  4/16/85 1.0 isobutane 529.1 548.7 7.9 0.6 51268 310.3
A28Bav  4/16/85 1.0 isobutane 529.2 548.8 R 291.0 §110.0 310.2
AMCav /16085 1.0 isobutane  §29.2 548.9 mes s nees ane
M3ave 8118183 1.0 isobutane 529.2 5494 g 2.1 81246 319.7
AdiDav $112183 1.0 isobutane §28.12 599.6 17419 ’,301'7 9105.0 8.2
RAd1Aav 418185 1.0 isobufane 529.2 5084 748 '3oo.e,, 1586.1 113.4
EM1Bav  4/18185 1.0 isobutane  S20.2 5986 24,9 B T IR T T S PR
BAM1Cav  4/16/85 1.0 isobulane 529.2 600.2 M8 3001 91926 M2.7
BIOAAV  4/24/85 .95 iscbutane, 533.9 549.1 203.5 298.7 1183.5 1.3

.05 hexane , o

B28BAV  4/24/85 .95 isobutane, §33.9 549.2 3.5 290 §145.0 1.3

' .05 hexane :

B20CAV  4/20185 95 isobutane, 533.9 549.0 3.5 . 013 $103.3 312.0

: .03 hexane » .
CLI3AV 6125185 .90 isobutane, 5383 548.8 292.1 295.5 3890.1 208.9
.40 hexane . , :

DiSave 1111k L 1.0 propane 6159 5996 205.95 2217 7928.3 303.3
D28zha  3/13184 1.0 propane §15.9 B49.7 205.95 230.4 1299.9 308.7
DisrBa 3113184 1.0 propine §15.¢ 649.4 ©205.95 230.9 - §090.3 3094
D281Ca 3113184 1.0 propane 815.9 §49.8 205.95 9.4 7619 4 30.4
Di8rka 3113184 1.0 propane §15.9 69,9 205.95 230.0 8567.5 31.1
D3%ave 3114784 1.0 propane §15.9 §49.8 205.95 238.7 $409.8 306.6
Ditave  3/21184 1.0 propane §15.9 §93.5 205.95 239.5 8564.3 0.4
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Bi. SUPERCRITICAL CYCLE TEST PARAMETERS FOR
HEATER TEMPERATURE-DISTRIBUTION PLOYS (continued)

----------------------------- WORIING FLUID------c--vcmeucenoncoaeae GEO-FLUID
NOMINAL CRITICAL PRESS HEATER PRESS CRITICAL TEMP HEATER TENP FLOW RATE  TENP (1K)
TEST NO. DATE CHEMISTRY {PSIN) (PSIN) 13 (QuT) (F) (LB/HR) (F)
El3ave S115184 .95 propine, 622.35 599.0 134 231.0 7628.9 308.9
) .05 isopentane
El8ave SH1184 .83 propane, §22.3 §47.5 13.4 2415 8149.9 3141
.05 isopentane
E28hav Si11184 .93 propane, §22.3 §47.6 213 .4 .2 4055.§ 313.8
. .03 isopentane
E28Bav sities .95 propane, 622.3 647.5 U3 4 242.5 6106.9 313.8
o ‘ .05 isopentane '
E33ave  §/16184 .93 propane, 622.3 647.5 34 U9 8125.1 313.%
05 isopentane ‘
Edlave S130/84 .95 propane, 622.3 §98.2 213.4 437 8517.7 310.3
.05 isopentane ' ’
FiSave 617184 .90 propane, 628.9 594.2 220.9 241.35 7566.7 308.7
.10 isopentane
F28Aav 675184 .90 propane, §28.9 645.7 220.4 250.1 40246 311.9
.10 isopentane
F28Bav 6/5184 .90 propane, 628.9 646.0 1209 9.4 6038.6 it
.10 isopentane
Fllive 615184 .90 propane, 628.9 646.0 220.9 249.2 8013.0 311.2
.10 isopentane
F3lave 676184 .90 propane, 628.9 546 .4 120.9 260.9 8424.9 309 .7
.10 isopentane
Félave 6114784 .90 propane, 628.9 697.3 209 260.1 8475.2 322

.10 isopentane
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330
320
310

300

280

280
270
260

280

240
- 230
220
210

200
180

185

170
185
1858

145

130
120
110

] /
7 -’*.'--” .
o R - § -
- f ' 1/
1 A O CALCULATED WORKING FLUID
FARY. + CALCULATED GEO-FLUID
ki / A MEASURED
-~ ‘.I?3
/
1/ PREHEATER YAPOR GENERATOR
-l ]
#" I | I | I i !
o “ 200 400 600

AREA MEASURED FROM COLD END (sqft)




9-9

TEMPERTURE {deg F}

/ n
,,.,»r”’:,n/a/
™ ‘)F'— /""
//". -‘B/
s
4 / /
‘/ /
s
- // O CALCULATED WORKING FLUID
/ + CALCULATED GEO-FLUID
_ l;ﬂ A MEASURED '
¢
|
I!I
: - YAPOR GENERATOR

-I— PREHEATER
I

I
200

T
400

£QC

AREA MEASURED FROM COLD END (sqgft)




L-8

- TEMPERTURE (deg F;

- | A/
B Wﬁﬁﬁ 8
B /:"'aﬁ ’
A
4 - F
A
‘; .
N 0 CALCULATED WORKING FLUID
+ CALCULATED GEO-FLUID

- A MEASURED '
1/ o
‘ ~¥ / PREHEATER YAPOR GENERATOR

I ( | ] | { I |

's) 200 400 8OO

AREA MEASURED FROM C2LD END (sqft)

-¥




8-4

TEMPERTURE {deg F
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APPENDIX C

CALCULATED AND EXPERIMENTAL
TEMPERATURE DISTRIBUTIONS FOR THE CONDENSER
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Appendix C contains a table of the significant test parameters
and plotted temperature distributions for the vertical condenser
data analyzed to date.
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ct.

SUPERCRITICAL CYCLE TEST PARAMETERS FOR
CONDENSER TEMPERATURE-DISTRIBUTION PLOTS

i
SUPERHEAT €

NOMINAL FLOW RATE  CONDENSER PRESS  FLOW RATE TEMP (IN)  CONDENSER INLET
TEST NO. DATE CﬂgﬁISTﬂY {LB/HR) (PSIA) {LB/HR} (F) {F)
A28A 4116185 1.0 iscbutane 4167 52.2 65588 70.8 115.2
A28C 4116185 1.0 isobutane 8237 59.9 66675 1.2 114.9
A3TX 8/24/83 1.0 issbutane 8100 74.3 45724 79.9 96.8
A71X 9/4/84 1.0 isgbutane 9498 69.5 67238 78.6 19.3
AT6X 914184 1.0 isnbutahe 9478 1.0 65673 79.8 7.8
B28CAV ‘4116183 .95 iscbutane, 8153 55.3 66321 71.3 102.6
.05 hexare e ;
B71AV 5122185 .95 isohutane, 8629 8.2 - 66431 4.5 23.8
.05 hexane S N
C101AV 6/19/85 .90 isobutane, 6262 564 65932 80.6 40.4
.10 hexane . S
C110AV 6/25/83 .90 isnbutane, 5060 9.4 30792 72.2 97.3
.10 ‘hexane . :
€113aY 6125185 .90 iinhutane, 8933 5§91 §1001 74.9 40.7
- .10 hexane N : :
D28C 2/16/84 1.0 propane 1713 151.8 71361 65.0 7.4
E28X /11184 .95 propane, 8140 145.4 64464 1.5 8.3
.05 isopentane f ‘
_ESGX 5122184 .95 prppane, 8917 153.7 65196 4.4 16.3
o .05 isopentane v : :
Faga 6/5/84 .90 prupane, 4026 124.9 66128 2.1 518
.10 isopentane : ‘
Fagx 675184 .90 prapane, 8012 138.8 66124 73.5 56.4
: .10 isopentane .
FaX 6/22ie4 .90 propane, 8447 128.3 49862 62.4 9.4
_ .10 isspentane ‘
F66X .- . 6115784 /90 propane, 9082 - 130.0 65490 66.0 18.6
StoT g0 Ysopentane L L )
Fr1X _ 6/15/84 - .90 hrgpane, 9069 1818 65607 67.0 5.5

.10 isopentane
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" APPENDIX D

HTRI LETTER CONTAINING REFERENCES TO METHODS
USED IN HEAT-EXCHANGER-DESIGN CODES



HTRI

HEAT TRANSFER RESEARCH, INC.

*»

e
« ,;./ L

1000 South Fremont Avenue Telephone (818) 300-4950 Facsimile 818-300-2766

January 20, 1986

Mr. O. J. Demuth

EG&G Idaho, Inc.

P. O. Box 1625

1daho Falls, Idaho 83415

Subject: Report EGG-EP-7076
JWP-017-js]-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 HTRI believe that this is a very worthwhile project and are very pleased to
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. It is gratifying
to see that the results agree with your data and are useful to you. 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 to 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 it
before. This phenomenon may not be 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 HTRI codes; this information is available in complete detail; as you
know, to all HTR] 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 HTRI Technical Committee has from
time to time approved release of general descriptions of HTR]I methods used. The following
references are recommended:

ST Program:

Palen. J. W. and Taborek, J.. “Solution of the Shell Side Flow Pressure qup and Heat
© Transfer by Stream Analysis Method,” CEP Symp. Series, 65, No. 92 (1969)

Alhambra, California 91802-3900 Telex 67-4888 (CFERAUN) TWX 910-580-3377
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Mr. O. J. Demuth ' -2- January 20, 1986

CST Program:

Breber, G., Palen, J. W., and Taborek. J., '“Preﬂiction of Horizontal Tubeside Condensation
of Pure Components Using Flow Regime Criteria,” ASME J. Heat Transfer, 102, No. 3,
(1980) (note: the general concepts apply also to vertical tubes)

Sardesai, R. G., Palen, J. “ and Taborek, J.. “Modified Resistance Proration Method for
Condensation of Vapor Mlxtures AIChE Symp. Series, Heat Transfer Seattle, 79, No. 225
(1983) :

General Features of HTR1 Programs:

Chenoweth, J. M.. and Kistler, R..' S.. “The Computer Program as a Tool for Heat
Exchanger Rating and Design,” ASME Paper No. 76-WA /HT-4 (1976)

Chenoweth, J. M., Klstlér, R. S, andv ‘Taborek, J., “Computer-Aided Rating and Design of
Shell-and-Tube Heat Exchangers, Computer Alded Process Plant Design, M. E. Leesley,
ed., pp.806-832, Gulf Pubhshmg Co Houston (1982)

I hope this will sufficiently fulfill t,he requlrements stated in your letter. Please let us know if we
can be of further help.

Sincerely yours,
'/ )
/‘7@ ' ./U W
" Joe W. Palen

v 'Associate Technical Director
JWP:jsl

cc: - C.'J. Bliem ,
D._Chiéholm ;
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