9402280456 940215
gDR ADOCK 050023;8

MISC-94\94 - 045

ATTACHMENT 1

PROCEDURE 1PEP07-CH-0002



HOUSTON LIGHTING AND POWER COMPANY

SOUTH TEXAS PROJECT

ELECTRIC GENERATING STATION

PLANT PROCEDURES MANUAL

DEPARTMENT PROCEDURE
SAFETY-RELATED (Q)

Modification Verification Test

1PEP07-CH-0002
Rev. 0
Page 1 of 45

APPROVED:

ms

A_aa\/ /?{z%b /2[2557,3
Engincering Manager ate ‘Approved Date Effective

PROCEDURE USE CONTROL: REFERENCE

1.0

2.0

3.0

4.0

6.0

7.0

8.0

9.0

Table of Contents

Purpose and Scope
Definitions
Responsibilities
Prerequisites
Precautions
Procedure
Acceptance Criteria
References

Support Documents

9.1 Addendum 1, A Train Essential Chilled Water Flow Balancing

9.2 Addendum 2, B Train Essential Chilled Water Flow Balancing

9.3 Addendum 3, C Train Essential Chilled Water Flow Balancing

22
23
23
24
26

28



300 Ton Essential Chiller Bypass
Modification Verification Test

Table of Contents (Continued)
9.4 Addendum 4, Psychrometric Chart

9.5 Addendum S, Data Logger Setup
Data Package Cover Sheet (-1)

Test Verification Data Sheet (-2)

A Train CH Balancing Data Sheet (-3)

B Train CH Balancing Data Sheet (-4)
C Train CH Balancing Data Sheet (-5)

9.11 Chronological Test Log Data Sheet (-6)

IPEPO7-CH-0002
Rev. 0
Page 2 of 45

Page
30
31
32
33
42
43

44

a5



1.0

2.0

300 Ton Essential Chiller Bypass 1PEP07-CH-0002
Modification Verification Test Rev. 0

Page 3 of 45

Purpose and Scope

1.1

1.2

1.3

1.4

1.5

This procedure gathers data to determine if the Essential Chilled Water System
will function as required and specified by Modification 93049 during cold
weather conditions. The testing configurations consist of 4 special lineups
specified by Modification 93049 to simulate Chiller operation during cold
weather. The first test will simulate a single 300 Ton Idle Chiller Safety
Injection Start during cold weather conditions. The second lineup will simulate
a single 300 Ton Chiller Starting in LOOP cold weather conditions. The third
will simulate two 300 Ton Chillers Operating in Steady State cold weather
conditions. The fourth lineup will simulate a single 150 Ton Idle Chiller Safety
Injection Start during cold weather conditions.

This procedure is applicable to the following equipment:

1.2.1  Unit 1 300 Ton Essential Chillers
3VI1IVCHO04 AT 10° EL. MAB (Chiller 12A)
3VI11VCHOO0S AT 10" EL. MAB (Chiller 12B)
3VI1IVCHO06 AT 10" EL. MAB (Chiller 12C)

1.2.2  Unit 1 150 Ton Essential Chillers
3VIIIVCHO01 AT 10" EL. MAB (Chiller 11A)
3V111VCHO002 AT 10" EL. MAB (Chiller 11B)
3V111VCHO003 AT 10’ EL. MAB (Chiller 11C)

This procedure obtains various pressure, temperature, and amperage readings
while operating the Essential Chiliers with the specified simulated condition
and configured for cold weather operation as specified by Modification 93049.

This procedure shall be performed in the sequence written unless otherwise
specified.

Performance of this test requires the train of Essential Chilled Water being
tested and associated 300 and 150 ton chillers be declared inoperable and the
LCO action statements of 3.7.14 entered.

Definition

2.1

DOUBLE ASTERISK (**): Denotes steps within this procedure that shall be
independently verified on Data Sheet (-2).
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This procedure is written to allow testing in whichever trains are available at
the time of the test. When equipment or instrument numbers are specified, the
A train will be first, B train next and C train will follow (Example: Essential
Chiller 12A (12B)(12C)).

For cold weather operation the inoperable chiller ECW outlet bypass valve
position was specified by Design Engineering as 5-10% open. From actual
valve stroke a 72% setting was determined for the 150 and 300 ton chillers
which was % turn open in both cases.

A I

The Test Coordinator is responsible for:

3.1.1  Notifying other departments of the support requirements for this test.
3.1.2 Coordinating test sequence and support activities with Plant Operations.
3.1.3  Directing non-operations personnel performing test-related activities.
3.14 Coordinating evaluation and resolution of test deficiencies.

3.1.5  Notifying Plant Operations of test completion and test results.

3.1.6  Ensuring test package completeness, legibility, and accuracy before
transmittal to RMS.

Prerequisites

4.1

42

43

44

This procedure is applicable for Unit 1, in modes 5 and 6 only.

Open the Chronological Text Log, Data Sheet (-6) and maintain testing status
through the completion of the test.

OBTAIN permission to start the test from the Shift Supervisor on Data
Sheet (-1).

ENTER the Equipment Number (Tag/TPNS) of the chillers to be tested on
Data Package Cover Sheet (-1):
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4.5 When a blank (__) precedes a step, THEN ENTER a check mark (V) in the
blank when the step is completed. [f a conditional step is not required, enter
N/A in the blank. Enter justification in the Chronological Test Log, on Data
Sheet (-6), if the basis for use of "N/A” is not apparent, or otherwise
documented in the procedure.

4.6 Obtain the following test equipment and RECORD the Description, STPEGS
1.D. Number, and Calibration Due Date in the M&TE RECORD on Data
Sheet (-2), as applicable.

4.6.1 Two (2) pressure transmitiers, 0-50 Psia, accurate 10 0.2% full scale, or
equivalent.

4.6.2 One (1) pressure transmitter, G-50 Psig, accurate 10 0.2% full scale, or
equivalent.

4.6.3 Six (6) RTD's, 32 - 100 °F, accurate 10 0.2 °F, or equivalent.

4.64 Two (2) RTD 32-230°F, accurate to 0.2°F or equivalent.

4.6.5 Thr e (3) Differential Pressure gauges, 0-30"
WC, accurate to 2% full scale, or equivalent.
(0-50" WC Differential Pressure gauges may be
substituted, if required)

Fe o2

4.6.6 One (1) sling psychrometer, Bacharach mode! 12-7012, accurate 10
2 °F, or equivalent.

NOTE

Readins from parameters monitored from the data logger will be transferred and stored in
a laptop computer during the performance of the test.

4.6.7 One (1) Data Logger, Fluke Model 2280 or equivalent.

4.6.80ne (1)Controllotron Model 990 or equivalent with # 2% FS accuracy.

K M-0p30
FC 94-0055

Fe-9¢wo22

4.7 Request operations alipn or verify alignment of the chiiled water system for
operation per 0POP02-CH-0001 for the 1wo trains being tested.
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4.8 Test Coordinator shall conduct pretest briefing with Test and Operations

personnel AND initial on Data Sheet (-2).

Precautions

5.1 If at any time during this procedure any Essential Chiller in the Train
or Trains being tested trips, suspend the test and evaluate the condition
before resuming the test. Record the test status in the Chronological
Log, Data Sheet (-6).

52 Shift turnover for the test shall be performed with the permission of the Shift
Supervisor under the coordination of the Test Coordinator, AND documented
in the Chronological Test Log, Data Sheet (-6). Oncoming test personnel
SHALL sign onto the Test Chronological Log Sheet (-6).

Fc 94-0055

e -0

53 Insure during the performance of this test adequate Essential Chilled Water
System Chillers remain in operation to support plant cooling requirements.

CAUTION

Notify Operations prior to performing any of the following actions as they will require
the respective Essential Chilled Water system to be declared INOPERABLE:

6.0

1. Changing the position of any Essential Chilled Water System valve from its
position defined in OPOP02-CH-0001, Essential Chilled Water System.

Changing the position of any Essential Cooling Water System valve from its
position defined in OPOP02-EW-0001, Essential Cooling Water System.

Resetting the 300 Ton Chiller Chilled Water Temperature Control Module
AICHTC9603, BICHTC9604, or CICHTC9605 for the applicable train.

Procedure
6.1 Test #1, 300 To i t fi 3

L 6.1.1 Notify the Shift Supervisor that Test #1 will commence and to declare

the affected Essential Chilled Water train inoperable, AND initial on
Data Sheet (-2).
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Verify prerequisites have been completed and precautions have been
read AND initial on Data Sheet (-2).

Request Operation place the 300 Ton Essential Chiller 12A(12B)(12C)
handswitch in Pull to Lock for the train to be tested.

At the discretion of the test coordinator Steps 6.1.4, 6.1.7 and 6.1.8 may be performed out
of sequence. Substeps shall be performed in the order written.

NOTE

-

.8

.

¥

LA

"

6.14

Install the following test equipment on the applicable 300 Ton Chiller
to be tested at the location listr © connect each instrument to the
data logger.

6.1.4.1 Pressure indicator/transducer, 0-50 psia, at CONDENSER
SERVICE VALVE AND initial on Data Sheet (-2).

6.1.4.1.1  Open Condenser Service Isolation Valve AND
initial on Data Sheet (-2).

6.1.4.2 Pressure indicator/transducer, 0-50 psia, at EVAPORATOR
SERVICE VALVE AND initial on Data Sheet (-2).

6.14.2.1  Open Evaporator Service Isolation Valve AND
initial on Data Sheet (-2).

6.1.43 RTD at Chiller Condenser ECW inlet thermowell
EW-TW-6904A (6905A) (6906A) for the train being tested.
(Range of 32-100°F), AND initial on Data Sheet (-2).

6.1.44 RTD at Chiller Condenser ECW outlet thermowell
EW-TW-6904B (6905B) (6905B) for the train being tested.
(Range of 32-100°F), AND initial on Data Sheet (-2).

6.1.45 RTD at Chiller Evaporator CH inlet thermowell CH-T1-9502
(9508) (9514) [Remove existing temperature indicator] for
the train being tested AND for the train to be tested in Test
#3. (Range of 32-100°F), AND initial on Data Sheet (-2).
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6.1.4.6 RTD at Chiller Evaporator CH outlet thermowell
CH-TI-9502A (9508A) (9514A) [Remove existing
temperature indicator] for the train being tested AND for the
train to be tested in Test #3. (Range of 32-100°F), AND
initial on Data Sheet {-2).

6.1.4.7 RTD at chiller compressor discharge thermowell, located in
the compressor discharge volute (not labeled) for the train
being tested AND for the train to be tested in Test #3.
(Range of 32-230°F), AND initial on Data Sheet (-2).

Install the 0-50 PSIG pre ~  transmitter on the Chiller Oil Pressure
Indicator Manifold on the 300 Ton chiller being tested AND initial on
Data Sheet (-2), as follows:

6.1.5.1 Open the door to the local Chiller Control Panel on the
chiller to be tested.

6.1.52 Close Chiller Oil Pressure Gauge Service Isolation Valve
CH-1318 (1321) (1324) on the Chiller to be tested.

6.1.5.3 At the Oil Pressure Gauge disconnect tubing running to the
Oil Pressure Gauge.

6.1.54 Install an instrument test tee on the tubing going to the oil
pressure gauge. Reconnect oil pressure gauge tubing to the
tee.

6.1.5.5 Connect the test instrument tubing to the open port on the
test tee AND initial on Data Sheet (-2).

6.1.5.6 Request Operations place the Aux Oil Pump Handswitch in
Manual for the chiller to be vented.

6.1.5.7 Vent air from all affected lines as necessary by cracking open
the oil pressure gauge service valve CH1318(1321)(1324) for
the chiller to be tested.

6.1.5.8 Request Operations place the Aux Oil Pump Handswitch in
Auto for the chiller vented.
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.. 6159 Fully open Chiller Oil Pressure Gauge Service Isolation

Valve CHI318(1321)(1324) for the chiller to be tested, AND
initial on Data Sheet (-2).

e 6.1.6  Connect instrumentation installed in Siep 6.1.4 and 6.1.5 10 the Data
Logger AND initial on Data Sheet (-2).

CAUTION

If using 0-50" WC differenual pressure gauge, the range of the gaupe shali not be
more than 3 times the indicated reading.

‘s

__ 6.1.7  Install a 0-30" WC (or 0-50° WC) differential pressure gauge on the
300 Ton Chiller Chilied Water flow clement FE-9502 (FE-9508) (FE-

9514) for the train tested, AND for the chiller 10 be tested in Test #3.
AND initial on Data Sheet (-2).

ok 6.1.7.1  Request operations open or verify open FE-9502 (9508)
(9514) instument isol>*\on valves CH-0887 and CH-0888
(CH-0889 and CH-0890) (CH-0891 and CH-0892) for the
ain being tested and for the chiller 10 be tesied in Test #3
AND initial on Dzta Sheet (.2).

L 6.1.8  Install Controliotron Flow Meter on the ESF Pump Room AHU Outlet
piping 2° CHI133WA3 (CHI227WA3) (CH1333WA3) for the train
being tested, AND initial on Data Sheet (-2).
6.1.8.1 Install a 030" WC ( or 0-50" WC) differential pressure gauge on the 150 Ton
Chilled Water flow element FE-9473 (FE-9483) or a Controllotron Flow

Computer by FE-9493 for the train to be tested AND initial on Data Sheet (-2).

61811 Request Operations open or verify open FE-9473 (FE-9483)
istrument isolation valves CH-0881 and CH-0882 (QiWS
and CHO884) for the train being tested ( train C requires no
valves open J AND initial on Data Sheet (-2)

6.1.9  Request Electrical Maintenance or PED reset the 300 Ton Chiller
Temperature Control Modules AITCHTC9603 (B1CHTC9604)
(CICHTC9605) 10 48+7-1°F, for the chiller being tesied, as follows:

- 6191 I chilled water outlet temperature 15 less than 48°F operate
chilled water pump with the ciiller secured 10 allow chilled
waler outlel temperature 10 increase 10 »48°F

6192 Raise the setting of the 300 Ton Essential Chiller Outlet
Temperature Conwol Module by turning the Temperature
Control Point dial on the face of the module clockwise
several increments.  (Each increment is approximately 1°F )

FC-Yosee
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6.1.9.3  Request Operations restart the chiller previously secured
AND Observe discharge water temperature with the chiller in
operatior. using installed M&TE.

6.1.94  Continue to adjust the Temperature Control Point dial on the
Temperature Current Module until chilled water discharge
temperature is stable at approximately 48+/-1°F, AND record
final temperatures on Data Sheet (-2).

Rebalance the Essential Chilled Water System for the train being tested
per Addendum 1, (2), (3), AND record on Data Sheets (-3), (-4), (-5)
as applicable.

Verify ECW Pump Discharge temperature is < 69 °F using
NIEWTI6BE3 (6888) (6893) located on CP-002, AND record on Data
Sheet (-2).

Request Operations secure the 300 Ton Essential Chiller
12A(12B)(12C) for the chiller to be tested AND place handswitch to

Fut w Lock

Request Operations close or verify closed the 300 Ton Chiller ECW
outlet valve EW-PV-6904 (6905) (6906).

Request Operations establish flow through the 300 Ton Chiller ECW
outlet bypass valve EW-3013 (EW-3019) (EW-3025) tc 240 GPM as
indicated on local flow indicator FI-6904C (6905C) (6906C).

Request Operations place 150 Essential Chiller 11A (11B) (11C)
handswitch on CP022 to PULL TO LOCK for the train being tested.

Request Operations close or verify closed the 150 Ton Chiller ECW
outlet valve EW-PV-6854 (6864) (6874).

Request Operations reposition the 150 Ton Chiller ECW Outlet Bypass
Valve EW-3010 (3016) (3022) to 3/4 hand wheel tumn open.

Request Operations place Essential Chilled Water Pumy 11A (11B)
(11C) handswitch to PULL TO LOCK for the train being tested.
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6119 Request Operations secure Essential Cooling Water Pump 1A
(1B)(1C) for the train being tested.

FC 924 -0055

6.1.20 Wait 24 hours maintaining this line-up. RECORD start of 24 hour
holding period on Data Sheet (-2).
A 6.1.21 When the 24 hours has passed, THEN verify the Essential
Cooling Water Pump secured in step 6.1.19 has not run in
the past 24 hours and record the completion time on Data
Sheet (-2). '
va i 6.1.22 Verify ECW Pump Discharge temperature is still € 69°F using
NIEWTI6883 (6888) (6893) located on CP-002 AND record on Data
Sheet (-2).

fe Sl-codld

Ft 94-0055

P b 6.1.23 Request Operations 10 place EAB-AND Control Room ventilation
systems are in operation for the train of Essential Chilled Water being
tested.

- 6.1.24 Request Operations place the Control Room AND EAB Main area
' Chilled Water temperature modulating valve handswitches
TV-9476A/B (TV-9486A/B) (TV-9496A/B) and TV-9477A/B
(TV-9487A/B) (TV-9497A/B) in bypass closed position for the train
being tested.

= 6.1.25 Request Operatior”, start or verify Essential Chiller Supplemental
Cooler 11A (11B) (11C) is in operation for the train being tested.
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CAUTION

To insure satisfactory data collection Step 6.1.26 and substeps must be performed in the

order and time sequence written. Ensure Operations and Test Personnel are fully briefed
before proceeding

6.1.26

6.1.27

6.1.28

6.1.29

6.1.30

Perform the following substeps within the specified time restrictions to
ensure satisfactory data collection during the chiller start.

6.1.26.1 Configure data logger to record temperature and pressure
readings at once per second.

6.1.26.2 Request Operations START the ECW Pump 1A (1B)(1C)for
the train being tested.

6.1.26.3 10 seconds after the start of the ECW Pump, request
Operations START the Essential Chilled Water Pump for the
train being tested.

6.1.26.4 START the data logger concurrent with the ECW pump start.

6.1.26.5 Request Operations IMMEDIATELY (within 5 seconds of
starting the chilled water pump) start the 300 Ton Essential
Chiller 12A (12B) (12C) for the train being tested.

RECORD Essential Chilled Water differential pressure through the 300
Ton Chiller Evaporator at FE-9502 (9508) (9514) for the train being
tested on Data Sheet (-2).

RECORD 300 Ton Chiller Condenser ECW bypass flow using
F1-6904C (6905C) (6906C) for the train tested on Data Sheet (-2).

Continue data collection on the data logger for at least 30 minutes OR
until Essential Chilled Water outlet temperature reaches 48°F for the
train being tested.

TURN OFF the data logger.
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6.1.31 RECORD Essential Chilled Water differential pressure through the 300
Ton Chiller Evaporator at FE-9502 (9508) (9514) for the train being
tested on Data Sheet (-2).

6.1.32 RECORD 300 Ton Chiller Condenser ECW bypass flow using
F1-6904C (6905C) (6906C) for the train being tested on Data
Sheet (-2).

est #

6.2.1  After operation of the 300 ton chiller for at least one hour RECORD
Chiller ECW pump discharge temperature using
NIEWTI6B83(6888)(6893) AND Essential Chilled Water outlet
temperatures using installed RTD's on Data Sheet (-2).

6.2.2  Request Operations secure the 300 Ton Essential Chiller 12A (12B)
(12C) being tested.

6.23  Request Operations secure ECW Pump 1A (1B) (1C) for the train
being test.

NOTE

CR/EAB ventilation fans may be utilized as required to enhance chilled water
system heat up.

6.24  Continue operation of the Chilled Water pump in a closed loop heatup
of the chilled water system being tested.

6.2.5 Request Operatijons start or stop CR/EAB ventilation fans as required
tc assist the heat up of the Essential Chilled Water System.

6.2.6  Continue running the Essential Chilled Water Pump until Essential
Chilled Water temperature, as measured by the RTDs mounted in the
chiller evaporator outlet thermowell is at Jeast 25° greater than ECW
Pump discharge Temperature as measured at NIEWTI6883 (6888)
(6893) located on CP002.

6.2.7 RECORD Chiller ECW Pump discharge temperature and Essential
Chilled Water outlet temperatures on Data Sheet (-2) AND verify at
least 25°AT.
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6.2.8 Request Operations secure the Essential Chilled Water Pump
HA(1IB)11C) for the train being tested.

FC 74 -003C

CAUTION

To ensure satisfactory data collection, Step 6.2.9 must be performed in the order and ’
timed sequence as written. Ensure Operations and Test Personnel are fully briefed before
proceeding.

b IZM

6.2.9  Perform the following substeps within the specified time restrictions 1o
ensure satisfactory data collection during the chiller start.

o 6.2.9.1 Configure data logger to record temperature and pressure
readings once per second.

6292 Request Operations START the ECW Pump 1A (I1B) (1C)
for the train being tested. '

T 6293 START the data logger concurrent with the ECW Pump start.

e 6.294  Afier 3 172 minutes, request Operations START the Essential
Chilled Water Pump 11A (11B) (11C) for the train being
tested,

v 6.29.5 Request operations IMMEDIATELY (within 5 seconds of
Essential Chilled Water Pump start) START the 300 Ton
Essential Chiller 12A (12B) (12C) for the train being tested.

6.2.10 Continue to take data on the data logger until the chiller outlet
Essential Chilled Water temperature reaches 48 °F for the train being
tested.

6.2.11 TURN OFF the data logger.
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Test #3. 300 Ton Chiller Test for MOD 93049

6.3.1

6.3.2

6.33

634

6.3.5

Notify the Shift Supervisor that Test #3 will commence and to declare

the SECOND affected Essential Chilled Water train inoperable AND
initial on Data Sheet (-2).

Request Electrical Maintenance OR PED reset the 300 Ton Chiller
Temperature Control Modules AICHTC9603 (BICHTC9604)
(CICHTC9605) to 48+/-1°F as follows:

6.3.2.1 If Chilled Water Temperature Outlet is less than 48°F as read

on test RTD’s request operations secure the chiller if not
already secured. Operate Chilled Water Pump to allow

chilled water temperature to increase to >48°F by continuing
to operate the chilled water pump, otherwise proceed to step

63.2.2.

6.3.22 Raise the setting of the 300 Ton Essential Chiller
Temperature Current Module by turning the Temperature
Control Point dial clockwise several increments. (Each
increment is approximately 1°F).

6.3.2.3 Request Operations start the chiller if previously secured

AND observe chilled water discharge temperature as read on

test RTD’s using installed M&TE.

6.3.2.4 Continuve to adjust the Temperature Control Point dial on the

Temperature Current Module until chilled water discharge

temperature is stable at approximately 48+/-1°F, AND record

final temperature on Data Sheet (-2).

Remove the controliotron installed on the ESF Pump Room AHU for
the train tested in Test #1.

Install and remove the Controllotron Flowmeter at C train 150 Ton

Chiller piping 4" CH1301WA3 or or theESF Pump Room AHU
Outlet piping 2" CH1133WA3 (CH.22TWA3) (CH1333WA3) as
required to perform the flow balance per step 6.3.5 for the second
train being tested.

Rebalance the Essential Chilled Water System for the second train
being tested per Addendum 1, (2), (3) record on Data
Sheet (-3), (-4), (-5) as applicable.

1PEP07-CH-0002

§
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£ 94-0055

FC 94- 0055

FC 54-0055
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6.3.6

6.3.7
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6.3.9

6.3.10

6.3.11

6.3.12

6.3.13

6.3.14

6.3.15

6.3.16
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Request Operations stop the SECOND 300 Ton Essential Chiller
12A(12B)(12C) being tested.

Verify ECW Pump Discharge temperature is < 69 °F using
NIEWTI6883 (6888) (6893) located on CP-002 AND record on Data
Sheet (-2).

Request Operations close or verify closed 300 Ton Chiller ECW outlet
valve EW-PV-6904 (6905) (6906) for the second chiller being tested.

Request Operations establish flow through the 300 Ton Chiller ECW
outlet bypass valve EW-3013 (EW-3019) (EW-3025) to 240 GPM as
indicated on local flow indicator FI-6904C (6905C) (6906C) for the
second chiller being tested.

Request Operations place the 150 Ton Essential Chiller 11A (11B)
(11C) handswitch on CP022 to PULL TO LOCK for the second train
being tested.

Request Operations close or verify closed the 150 Ton Chiller ECW
outlet valve EW-PV-6854 (6864) (6874) for the second train being
tested.

Request Operations reposition the 150 Ton Chiller ECW Outlet Bypass
Valve EW-3010 (3016) (3022) to 3/4 hand wheel turn open for the
second train being tested.

Request operations verify the EAB Main Area ventilation is in
operation for each of the two trains of Essential Chilled Water being
tested.

Request operations verify that Control Room ventilation is in operation
for ONLY ONE of the two trains of Essential Chilled Water being
tested.

For the second train being tested, request Operations verify the Control
Room AND EAB Main area chilled water temperature modulating
valve handswitches TV-9476A/B (TV9486A/B) (TV9496A/B) and
TV9477A/B (TV9487A/B) (TV9497A/B) are in bypass closed position.

Request Operations start and/or verify the two 300 Ton Essential
Chillers 12A (12B) (12C) being tested are in operation.



JLNEpT R

—

6.3.17

6.3.18

6.3.19

6.3.20

6.3.21

6.3.22
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Verify Chillers have been in service for at least 1 hour AND record on
Data Sheet (-2).

Configure the Data Logger to record data for both 300 ton chillers at
10 minute intervals for 1 hour:

6.3.18.1 Essential Chilled Water inlet temperatures.

6.3.18.2 Essential Chilled Water outlet temperatures.

6.3.18.3 Essential Chiller Compressor Discharge temperatures.
START data logger.

RECORD Essential Chilled Water flows through the 300 ton chillers at
10 minute intervals on Data Sheet (-2).

Record the following information on Data Sheet (-2) at least once
during the test:

6.3.21.1 Outside air dry bulb and wet bulb temperatures.
6.3.21.2 Outside air % relative Humidity.

6.3.21.3 Approximate Prerotation Vane percent open position for both
chillers being tested.

6.3.21.4 Approximate Hot Gas Bypass Valv= percent open position
. for both chillers being tested.

6.3.21.5 Motor amps for both the 300 Ton Essential Chillers being
tested using the ammeter at Joad center E1A cubicle 4
(EIB cubicle 9) (E1C cubicle 9).

TURN OFF data logger.
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NOTE

Restoration steps 6.3.23 through 6.3.29 may be performed in parallel with Test #4.

6.3.23

Request Operations restore the second Essential Chilled Water trains

being tested as follows AND record on Data Sheet (-2) the train to be

restored.

6.3.23.1 Request operations secure the 300 Ton Essential Chiller 12A

(12B) (12C) in the train being restored, per step 6.3.23.

6.3.23.2 Realign Essential Chilled Water System per
0POP0O2-CH-0001.

6.3.23.3 Realign Essential Cooling Water System per
0POPO2-EW-0001.

6.3.23.4 Return Temperature Control Point dial on the Temperature
Current Module to the fully counterclockwise position.

6.3.23.5

Request operations close FE 9502 (9508) (9514) instrument
isolation valves CHO887 and CH0888 (CH0889 and CHO0890)
(CHO891 and CHO0892) for the train being restored per Step

6.3.24

6.3.25

6.3.26

6327

6.3.23.

Notify the Shift Supervisor that testing of the second Essential Chilled

Water train is complete and that the train may be returned to service,
record on Data Sheet (-2).

Close Condenser Service Isolation Valve AND initial on Data
Sheet (-2) for the train tested in Test #1.

Close Evaporator Service 1solation Valve AND initial on Data
Sheet (-2) for the train tested in Test #1.

Request operation close FE9502(9508)(9514) instrument isolation
valves CHO887 and CHO888(CHO889 and CHO0890)(CH0891 and
CHO892) for the train tested in Test #1.

63.27.1 Request Operations close or verify closed FE-9473 (FE-9483)

uu:mnem uolf:nm valves CH-0881 and CH-0882 (CH-0883
and CHO884) for the train tested in Tes; #1 train C i
no valves closed ). ‘ E SR

FC. 94 -002%
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6.3.28 Remove the 0-50 PSiG pressure transmitter on the Chiller Oil Pressure
Indicator Manifold previcusly installed for Tests #1 and #2 as follows:

6.3.28.]

6.3.28.2

6.3.28.3

6.3.28.4

6.3.28.5

6.3.28.6

6.3.28.7

6.3.29 Remove all M&TE
6.3.4, and record on Data Sheet (-2).

Open the door 1o the Jocal Chiller Control Panel.

Close Chiller Oil Pressure Gauge Service Isolation Valve
CH-1318 (1321) (1324) on the Chiller.

Disconnect and remove instrument test tee on the tubing to
o1l pressure gauge. Reconnect oil pressure gauge tubing to
the oil pressure gauge valve, AND initial on Data Sheet (-2).

Request Operations place the Aux Oil Pump handswitch in
Manual for the chiller to be vented.

Vent air from all affected lines as necessary by crackmg open
the oil pressure gauge service isolation valve
CH-1318(1321)(1324).

Request operations place the Aux Oil Pump Handswitch in
Auto for the chiller vented.

Open Chiller Oil Pressure Gauge Service Isolation Valve
CH1318(1321)(1324) AND initial on Data Sheet (-2).

installed in steps 6.1.4, 6.1.7, 6.1.8,

—FTF4.0030

Test #4, 150 Ton Chiller Test for MOD 93049

6.4.1 Verify the train to be tested is not the train that was selected for return
1o service in Step 6.3.23 AND record Tag/TPNS of chiller to be tested
on Data Sheet (-2).

6.4.2 Verify ECW Pump Discharge temperature is < 69 °F using
NIEWTI6883 (6888) (6893) located on CP-002 AND record on Data
Sheet (-2).

643 Request Operations place the 300 Ton Essential Chiller 12A (12B)
(12C) handswitch on CP022 to PULL TO LOCK for the train being

tested.

Fe 94-0055



644

6.4.5

6.4.6

6.7

6.4.8

6.4.9

6.4.10

6.4.11

6.4.12

6413
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Request Operations reposition 300 Ton Chiller ECW Outlet Bypass
Vaive EW-3013 (3019) (3025) to 3/4 hand wheel turn open.

Request Operations establish flow through the 150 Ton Chiller ECW
outlet bypass valve EW-3010 (EW-3016) (EW-3022) to 120 GPM as
indicated on local flow indicator F1-6854C (6864C) (6874C).

Request Operations place Essential Chilled Water Pump 11A (11B)
(11C) handswitch on CP022 to PULL TO LOCK for the train being
tested.

/

R

Request Gperations secure Essential Cooling Water Pump 1A
(1B)(1C) for the train being tested.

Request Operations insure the 150 Ton Essential Chiller 11A (11B)
(11C) handswitch on CP022 is in PULL TO LOCK for the train being
tested.

When the 24 hours has passed, THEN verify u?e Essential Cooling i
Water Pump secured in step 6.4.7 has not run in the past 24 hours 4
w

and Tecord the completion time on Data Sheet (-2).

WHEN the 24 hours has passed, THEN record completion time on
Data Sheet (-2).

Request Operations place EAB AND Control Room ventilation systems
in operation for the train of Chilled Water to be tested.

Request Operations ensure Control Room AND EAB Main area
Chilled Water temperature modulating valve handswitches TV9476A/B
(TV9486A/B) (TV-9496A/B) and TV-9477A/B (TV9487A/B)
(TV9497A/B) are in bypass closed position for the train being tested.

Request Operations START the ECW Pump 1A (1B) (1C) for the train
being tested.

Fe %4-0055

FC. 94-0055
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6.5

6.6

64.14

64.15

6.4.16

6.4.17

6.4.18
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WHEN 3 172 minutes have elapsed, THEN request operations start

Essential Chilled Water Pump 11A (11B) (11C) for the train being
tested.

IMMEDIATELY (within 5 seconds of CH Pump start) request
Operations start the 150 Ton Essential Chiller 11A (11B) (11C) for the
train being tested.

5 minutes and again 30 minutes afier the 150 Ton Essential Chiller
start, RECORD the following parameters for the 150 ton chiller being
tested using installed plant instrumentation on Data Sheet (-2).
6.4.16.1 Chiller condenser pressure

6.4.16.2 Chiller evaporator pressure

6.4.16.3 Chiller oil pressure

6.4.16.4 Chilled Water inlet temperature

6.4.16.5 Chilled Water outlet temperature

Notify Shift Supervisor testing is complete.

Request Operations restore the Essential Chilled Water train being
tested as follows AND record on Data Sheet (-2).

6.4.18.1 Realign Essential Chilled Water System per
OPOP02-CH-0001.

6.4.18.2 Realign Essential Cooling Water System per
0POP02-EW-0001.

6.4.18.3 Return temperature control dial on the Temperature Control
Module fully counterclockwise.

Attach data Jogger data to Data Sheet (-2)

Test Coordinator shall sign, date and record the time on Data Package Cover
Sheet (-1) indicating all M&TE is removed and Shift Supervisor has been
informed of test completion.
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6.7 Test Coordinator shall evaluate the test results against the Section 7.0
Acc >ptance Criteria for acceptability and record on Data Sheet (-1).

6.8 Forward documentation to Design Engineering for review.

6.9 Design Engineering shall evaluate the test results against the Section 7.0
Acceptance Criteria for acceptability and record on Data Sheet (-1) AND
return to the Cognizant System Engineer. Additional sheets used to perform
the test evaluation shall be attached to this package.

6.10  Cognizant System Engineer shall review and forward to the Records
Management System for storage as a permanent plant record.

Acceptance Criteria

7.1 Test #1
7.1.1  Chiller starts and operates successfully for the duration of the test.
7.1.2  Design Engineering evaluation is required for acceptance of the

following:

7.1.2.1  Peak condenser pressure is less than 24 psig.

7.1.2.2 Peak load on the chiller condenser is less than 6.4 x 10°
BTU/HR

7.2 Test #2
7.2.1  Chiller starts and operates successfully for the duration of the test.

7.3 Test #3
7.3.1  Chiller starts and operates successfully for the duration of the test.

74 Test #4

7.4.1  Chiller starts and operates successfully for the duration of the test,
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8.0 References

8.1 Technical Specification 3.7.14

8.2 OPOP02-CH-0001, Essential Chilled Water System

8.3 Plant Modification 93049

84 OPOP02-EW-0001, Essential Cooling Water System
9.0 Su ts

9.1 Addendum 1, A Train Essential Chilled Water Flow Balancing

9.2 Addendum 2, B Train Essential Chilled Water Flow Balancing

9.3 Addendum 3, C Train Essential Chilled Water Flow Balancing

9.4 Addendum 4, Psychrometric Chart

9.5 Addendum $, Data Logger Setup

9.6 Data Package Cover Sheet (-1)

9.7 Test Verification Data Sheet (-2)

9.8 A Train CH Balancing Data Sheet (-3)

9.9 B Train CH Balancing Data Sheet (-4)

9.10 C Train CH Balancing Data Sheet (-5)

9.11 Chronological Test Log Data Sheet (-6)

300 Ton Essential Chiller Bypass 1PEP07-CH-0002
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ADDENDUM 1
A TRAIN ESSENTIAL CHILLED WATER FLOW BALANCING

(Page 1 of 2)

mes
COMPONENT | DESCRIPTION INITIAL MOD 93049 MEASUREMENT
NUMBER SETTING CHANGED LOCATION/DEVICE
SETTING
3V111VCHOD1 | (11A Chiller) 303 GPM FE-8473 AP *“Gauge
f 3v111vCHO04 | (12A Chitler) 607 GPM 600 -0/+60 GPM | FE-9502 AP **Gauge
I 3VI11VHX026 | (Elect Pen CC Space) 3.8 PSID . CHO943,0944
AP Gauge
I 3V111VHX016 | (Cont Rm CC) 7.5 PSID . CH0956,1448
AP Gauge
3V111VHXO007A | (EAB Mn Area CC 13.3 PSID . CH1477.1478
AP Gauge
3VI11VHX007B | (EAB Mn Area CC) 13.0 PSID . CH1476,1479 i
o AP Gauge
3VI01VAHO12Z | (Rm Mu AHU WTR AHU) | 1.8 PSID . CH1049,1048
AP Gougo
3VI01VAHO19 | (Ess Chir AHU) 2.5 PSID . CH1037, 1036
AP Gauge
3VI01VAHOO8 | (BA Pump Rm AHU) 2.0 PSID . CH1041, 1040
4P Gauge
3VI01VAHO10 | (Rom 033 CVCS AHU) | 1.0 PSID - CH1045, 1044
AP Gauge
3VI01VAHO16 | (Radwaste CR CC) 31 GPM 0 GPM N/A
3VI01VAH022 | (Rad Montr. Rm AHU) 0.9 PSID . CH1057,1056
AP Gauge
3VI21VHX012 | (ESF Pump Rm CC) 62.5 GPM 40 + 3 GPM Controliotron Flow
! Element
3VI21VAHO12 | (FHB IVC AHU) 1.8 PSID . CH1025, 1024
AR Gaqo_
3V111VCHOO1 | 11A Chiller NIA . CH1519,1462
AP Gauge
tvnwcnooa 12A Chiller N/A . CH1428,1429
AP Gauge

* MOD 93049 has no specified change in design flow rates. Readings will be taken for comparison
only (no acceptance criteria) to initial flow settings.

** Flows on the Essential Chiller can be computed from annular flow equation on Data Sheet (-3).
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ADDENDUM 1
] : I WATER FLOW NCING
(Page 2 of 2)

Balancing Sequence

1.

ova

Record initial as found flow readings on Essential Chillers 11A, 12A and ESF Pump Rm AHU on
Data Sheet (-3).

Valve out the Radwaste Control Room AHU by closing valves CH0673 and CH0674.

Set flow on Essential chillers 11A (CH0289), 12A (CH0589) and record flows on Data

Sheet (-3)**.

Set flow on ESF Pump Rm AHU (CH0735) and Record on Data Sheet (-3).

Repeat steps 3 & 4 as many times as needed to set all flows in required ranges.

Take AP readings on remaining components for comparison only (No Acceptance Criteria). Also
take AP readings on Essential Chillers 11A, 12A. Record results in Data Sheet (-3).
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B TRAIN ESSENTIAL CHILLED WATER FLOW BALANCING

(Page 1 of 2)

LT rf [reRuep3ls FC 98 00 36

COMPONENT DESCRIPTION INITIAL MOD 83048 MEASUREMENT
NUMBER SETTING CHANGED LOCATION/DEVICE
SETTING

IV11IVCHO02 (118 Chiller) 293 GPM 300-10/+60 GPM FE-9483 AP “"Gauge
3IV111IVCHOOS (128 Chiller) 587 GPM 600-10/+60 GPM FE-8508 AP “*Gauge
AVIIIVHX025 {Elect Pen Space CC) 6.5 PSID 1 CH0948,0947

oP Gauge
AVI1IVHX017 {Cont Rm CC) 7.0 PSID . CHOS60,1452

AP Gauge
3V111VHX010A | (EAB Mn Area CC) 13.1 PSID E CH1481,1482

AP Gauge
3VITIVHX0108 (EAB Mn Area CC) 12.9 PSID " CH1480,1483

AP Gauge
3V101VAHO013 (Rx M/u Pap Rm AKU) | 2.2 PSID N CH1069,1068

AP Gauge
3VI01VAHO20 (Essen Chir AHU) 3.3 PSID . CH1061, 1060

AP Gauge
3VI01IVAHO11 {Rm 33 CVCS AHU) 0.85 PSID - CH1065, 1064

AP Gauge
IVIDIVAHO 14 (Rm 226 CVCS AHU) 0.9 PSID - CH1073, 1072

AP Gauge

I 3v121vAHO10 | (SFP Pump AHU) 20 PSID . CH1017,1619

AP Gauge
IVI21vexX 043 (ESF Pump Rm-CC) 62.5 GPM 40 + 3 GPM Controliotron Fiow

Element
IVIZIVAHO13 (FHB IVC AHU) 1.6 PSID - CH1028, 1028

AP Gauge
IVI1IVCHO02 118 Chilier N/A s CH1520,1463 AP Gauge
3V111VCHO0S 128 Chiller NIA . CH1431,1430 &P Gauge

* MOD 93049 has no specified change in design flow rates. Readings will be taken for comparison
only (no acceptance criteria) to initial flow scutings.

** Flows on the Essential Chiller can be computed from the flow equation on Data Sheet (-4).

i
if

s 1o E gt FC 9870030

Fe 94-o0dd
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ADDENDUM 2
RAI TI H WA LOW N

(Page 2 of 2)
Balancing Sequence

1. Record initial as found flow readings on Essential Chillers 11B, 12B and ESF Pump Rm AHU on
Data Sheet (-4).

2. Set flow on Essential Chillers 11B (CH0298), 12B (CH0598) and record flows on Data
Sheet (-4)**.

3. Set flow on ESF Pump Rm AHU (CH0752) and Record on Data Sheet (-4).

4. Repeat steps 2 & 3 as many times as needed to set all flows in required ranges.

5. Take AP readings on remaining components for comparison only (No Acceptance Criteria). Also

take AP readings on Essential Chillers 11B, 12B. Record results in Data Sheet (-4).
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ADDENDUM 3
C TRAIN ESSENTIAL CHILLED WATER FLOW BALANCING
(Page | of 2)

COMPONENT | DESCRIPTION INITIAL MOD 93049 MEASUREMENT o S P
NUMBER SETTING CHANGED LOCATION/DEVICE 3 3 oy §
SETTING H 3 :
IVI11IVCHO03 | (11C Chitler) 318 GPM 300 -15/+60 GPM | Controliotron Flow Meter !{ ﬁ ilf
AV111VCHO06 (12C Chiller) 635 GPM 600 -10/+60 GPM | FE-9514 AP “*Gauge Rg “ &
Vel VAHOOS | (BA Pump Rm AHU) | 2.0 PSID - CH1080,1081 l
AP Gauge
IVITIVHX018 | (Cont Rm CC) 7.2 PSID . CH1456,0964
AP Gauge
IVITIVHX013A | (EAB Mn Area CC) 12.5 PSID . CH1485,1486
LP Gauge
IVI1IVHX0138 | (EAB Mn Area CC) 12.5 PSID . CH1484,1487
AP Gauge
3VI0TVAHO21 | (Essen Chir AHU) 2.75 PSID . CH1077,1076
AP Gauge
IVIDIVAHOO? | (Rm 44 CVCS AHU) 1.0 PSID . CH1085, 1084
i@ AP Gauge
IVIOIVAHO1S | (Rm 226 CVCS AHU) | 0.2 PSID . CH1089, 1088 l i
S Gouge 3
IVIDIVAHO18 | (Radwaste CR AHU) |31 GPM 0 GPM NIA 1 43
IVIOIVAHO22 | (Rad Montr. Rm AHU) | 075 PSID . CH1097, CH1096 g
AP Gauge
IVI1IVEX 024 | (Elect Pen Sp CC) 8.25 PSID . CHY52, 951
AP Gauge
IVIZIVAHOI4 | (FHB IVC AHU) 1.0 PSID . CH1933, 1032 »
AP Gauge } 9%
IVI2IVAHO11 | (SFP Pump AHU) 2.0 PSID . CH1021, 1622 = "
AP Gauge &‘.% g
IVI2IVAX 014 | (ESF Pump Rm CC) 63 GPM 40+ 3 GPM Controliotron Flow 3 Ix
IV111VCHO03 | 11C Chiller NIA . CH1524,1454 AP Gauge |
3VI11VCHO06 | 12C Chiller NIA - CH1433,1432 AP Gauge |

* MOD 93049 has no specified change in design flow rates. Readings will be taken for comparison only (no
acceptance criteria) (o initial flow seitings.

** Flows on the Essential Chiller can be computed from the flow equation on Data Sheet (-5).

Fo. o

Fc 94-0055
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ADDENDUM 3
C TRAIN ESSENTIAL CHILLED WATER FLOW BALANCING
(Page 2 of 2)

Balancing Sequence

oh o o

Record initial As Found flow readings on Essential Chillers 11C, 12C and Train C ESF Pump Rm
AHU on Data Sheet (-5).

Valve out the Train C Radwaste Control Room AHU by closing valves CH00722 and CH0723.

Set flow on Essential Chillers 11C (CH0307), 12€ (CH0607) and record flows on Data l
Sheet (-5).**

Set flow on Train C ESF Pump Rm AHU (CH0768) and record on Data Sheet (-5).

Repeat steps 3 & 4 above as needed to set all flows in required ranges.

Take AP readings on remaining components for comparison only (no acceptance criteria). Also

take AP readings on Essential Chillers 11C, 12C. Record results in Data Sheet (-5).

Fc. 94-0055
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ADDENDUM 4
PSYCHROMETRIC CHART
(Page | of 1)
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(Page 1 of 1)
DESCRIPTION

300 Ton Chiller Chilled Water Inlet Temperature
(First chilled water train tested)

300 Ton Chiller Chilled Water Outlet Temperature
(First chilled water train tested)

300 Ton Chiller ECW Inlet Temperature
(First chilled water train tested)

300 Ton Chiller ECW Outlet Temperature

(First chilled water train tested)

300 Ton Chiller Compressor Discharge Temperature
(First chilled water train tested)

300 Ton Chiller Chilled Water Inlet Temperature
(Second chilled water trdin tested) (Test #3 only)

300 Ton Chiller Chilled Water Outlet Temperature
(Second chilled water train tested) (Test #3 only)

300 Ton Chiller Compressor Discharge Temperature
(Second chilled water train tested) (Test #3 only)
300 Ton Chiller Evaporator Pressure

(First chilled water train tested)

300 Ton Chiller Condenser Pressure

(First chilled water train tested)

300 Ton Chiller Compressor Oil Pressure
(First chilled water train tested)
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DATA P VER BT
1PEPO7-CH-0002-1
(Page 1 of 1)

NOTE

For this Data Package to be complete, the Data Sheet (-2) , (-6) and any two of Data Sheets (-3),
(-4), (-5) must be attached.

ﬁ EQUIPMENT NUMBER(S):

TECH SPEC REFERENCE(S): TEST INTERVAL: UNIT NUMBER: | WORK
Post Modification Test AUTHORIZATION NO.:
: 3.7.14 Once for MOD 93049 I

f REASON FOR TEST: Post Modification Test for MOD 93049

| PERMISSION TO START THE TEST

SHIFT SUPERVISOR

| M&TE REMOVED AND SHIFT
| SUPERVISOR INFORMED OF
TEST COMPLETION:

TEST RESULTS: [ ] ACCEPTABLE (ALL ACCEPTANCE CRITERIA MET)
[ ] UNACCEPTABLE (ANY ACCEPTANCE CRITERIA NOT MET)

REVIEW FOR COMPLETENESS:

TEST COORDINATOR TIME DATE

TEST RESULTS: [ ] ACCEPTABLE (ALL ACCEPTANCE CRITERIA MET)
[ ] UNACCEPTABLE (ANY ACCEPTANCE CRITERIA NOT MET)

| REVIEW FOR COMPLETENESS:

DESIGN ENGINEERING ENGINEER TIME DATE

%
| REMARKS:

This FORM, when completed, shall be retained for the life of the plant.
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TEST VERIFICATION DATA SHEET
1PEP07-CH-0002-2
(Page 1 of 9)

“Fe au-oM3

Fe. 94-0055

4.6

MATE RECORD

DESCRIPTION STPEGS 1.D. NO. CALIBRATION DUE
DATE

PRESSURE TRANSMITTER 0-50 psia
PRESSURE TRANSMITTER 0-50 psia
PRESSURE TRANSMITTER 0-50 psig
RTD, 32-100 °F

RTD, 32-100 *F

RTD, 32-100 °F

RTD, 32-100 °F

RTD, 32-100 *F

RTD, 32-100 *F

RTD 32-230°F

RTD 32-230°F

DIFFERENTIAL PRESSURE GAUGE,
0-30°"WC (or 0-50"WC)

DIFFERENTIAL PRESSURE GAUGE,
0-30"WC (or 0-50"WC)

SLING PSYCHROMETER
DATA LOGGER

| |DIFFERENTIAL PRESS. GAUGE,
030" WC ( or 0-50° WC )

—EET {0030
FC 94 -0055

This FORM, when completed, shall be retained for the life of the plant.
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TEST VERIFICATION DATA SHEET

1PEP0O7-CH-0002-2
(Page 2 of 9)

STEP

PERFORMED BY VERIFIED BY

INITIAL/DATE INITIAUDATE |

Pretest briefing conducted

TEST 1

Notify Shift Supervisor that test one is
commencing and train will be
inoperable

[ 612

Verify prerequisites complete

6.1.41

0-50 psia gauge installed on
Condenser Service Valve

6.14.11

Condenser Service Isolation Vaive
opened

6142

0-50 psia gauge installed on
Evaporator Service Valve

6.1.4.21

Evaporator Service isolation Valve
opened

e

6.143

RTD at chiller Condenser EW inlet
thermowell EW-TI-6904A (6905A)
(6906A)

6.144

RTD at Chiller Condenser EW outlet
thermowell EWTI 69048, (6905B),
60068)

6145

RTD at Chiller Evaporator CH inlet
thermowell CH-T1 8502 (9508) (9514)
for chiller tested in Test #1. Existing
Temperature Indicators removed.

6145

RTD at Chiller Evaporator inlet
thermowell CH-TI-9502 (9508) (9514)
for the second chiller tested (Tes! #3),
Existing Ternperature Indicator
removed.

‘,‘Zq&.cﬂg

EF¢ 94-0055
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TEST VERIFICATION DATA SHECT
IPEPO7-CH-0002-2
(Page 3 of 9)

Fe G4 0043

£C 94-0055

PERFORMED BY VERIFIED BY
<TEP -
#I% | INITIAUDATE INITIALJOATE

[ 61406 270 2 Chifler Evaporaior CH outlet | \ B
inacmowell CH-T1 9502A (9508A)
(£514A) for chilier tested in Test £1.
£ xisting Temperature Indicators
removed,

6146 RTD at Chilier Evaporator CH outlet
hermowell CH-TI S502A (9508A)
(9514A) for second chiller tested
(Test £3). Exsting Temperature
Inducators removed.

€147 RTD at Chitler Comgressor Discharge

‘lemmr_awre thermowell for chiller
@2n tested m Test £1,

RTO at Chiler Compressoc Discharge
Temperature thermoweldl foc chiller
2™ tested n Test 3,

0-50 Psig Gauge nstalled on oil
pressure gauge manifold -

Ol pressure gauge solation valve
opened

Instrumentls connected 1o Data
Logger. .

6.1.7 0-30° or 0-50° WC diff pressure gauvge
nstated on chifler 1rain 1ested in
Test 21,

6.1.7.1 030" o 0-50° WC gauge nstrument
isolation vatves opened or verifad open
for the frain Lu'o: pested and for 4he
chiller fo be fesfed JnTes] *3.

618 Controliotron flow meter instatied on

ESF Pump Room AHU outie! piping
on train being tesled

6.18.1 0-30" or 0-50" WC diff pressure gauge
instated on /750 Toa chiller flow
damt of frmin being fu[t/ or
C...fro”-frm Lr the flos ¢l¢m-f
FE-9493.
0-30° or 0-50" WC gauge nstrument
isolation valves opened or verifad open
for frmin being f{t’d ($eainc
re tw:ft; so velves fo ba .fu‘J).

Fe- 9y o0t

e.r.8.1.1

L9 -po2l

6194 Chiller outiet temperature resel 10
a8°F
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300 Ton Essential Chiller Bypass IPEPO7-CH-0002
Modification Verification Test Rev. 0
}‘,‘1‘;'(‘ 316 of 45

[EST VERIFICATION DATA SHEET
1PEP07-CH-0002-2
(Page 4 of 9)

PERFORMED BY VERIFIED BY “

SIEP INITIAL/DATE INITIAL/DATE

S e S T R e :-_,:'T'_'_';:‘—'

6.1.11 Verify and record ECW Pump
discharge temperature is < 69°F.
ECW temp_ .

6.1.20 24 hour hold start time recorded. ;ﬂ"
Start Time: __

6.1.21 24 hour hold time completion time
recorded
Completion Time

6.1.22 Verify and record ECW Pump
discharge temperature is < 69°F
ECWiemp_____°*F.

6.1.27 300 Ton Chiller Evaporatrr AP
recorded
AP __in. WC

6.1.28 300 Ton Chiller condenser flow
recorded
Condenser flow  GPM
6.1.31 300 To Chiller Evaporator AP
recorded
AP in.WC
6.1.32 300 Ton Chiller condenser flow
recorded
Condenserflow___  GPM



6.2.7

b e

300 Ton E

Modification Verification Test

ssential Chiller Bypass

TEST VERIFICATION DATA SHEE]
1PEPO7-CH-0002-2

(Page S of 9)

PEPO7-
Rev. O
Pape 37 of 45

CH-0002

VERIFIED BY

INITIALJDATE

INITIAL/DATE

[ ERFORMED BY
2

TEST

Chilled Water outlet and ECW supply
temperatures recorded

ECW Supply Temp o

Chilied Water Outlet Temp ____ °F

Chilled Water outlet and ECW Pump
Discharge temperatures recorded
ECWTemp______ *F,

Chilled Water Outlet Temp __~  °F

TEST 3

6.3.1

Shift Supervisor notified Test #3 will
commence and a second chilled water
train will be inoperable.

6.324

300 Ton Chiller outlet temp for second
train reset to 48°F.

633

6.3.7

o |
o |
.
~

S

vt e e e————

Coatrollotron removed from the ESF
Pump Room AHU in the train tested in
Test #1

Record and s'/'erify ECW Pump
Discharge Temperature is < 69°F
ECWTemp. __ °F

Both 300 Ton Chillers have been in
eperation > 1 hour.

6.3.20

300 Ton Essential Chiller # ___________
chilled water flow (1st Train) (10 min
data)

AP in. WC

6'!’0

300 Ton Essential Chiller #
chilled water flow (2nd Train) (10 min
data)

M’ in. '‘NC

s e P R EY R

o
Q
o

J
o

ad.0e30

Fe 94-0055

£c 94-0055

/



300 Ton Ese -tial Chiller Bypass I PEPO7-CH-0002
Modification Vi *on Test Rev. 0

Pape 38 of 45

TEST VERIFICATION DATA SHEET
iPEP07-CH-0002-2
(Page 6 of 9)

PERFORMED BY |  VERIFIEDBY |
L Sk INITIALDATE INITIALDATE
6.3.20 300 Ton Essential Chiller # chilled
water tiow AP __ ___inWC
{1st Train) {20 min data)
6.3.20 300 Ton Essential Chiller # chilled
water flow AP __ in, WC
(2nd Train) (20 min data) B
6.3.20 300 Ton Essential Chiller # ____ chilled
water flow AP ______inWC
{1st Train) (30 min data) o)
6.3.20 300 Ton Essential Chiller # chilled
water flow &F ___ ___in.WC
(2nd Train) (30 min data) :
6.3.20 300 Ton Essential Chilie: #____ chilled
water fiow AP in. WC
(1st Train) (4C min data)
6.3.20 300 Ton Essential Chiller # ____ chilled
water flow AP in. WC
(2nd Train) (40 min data)
6.3.20 300 Ton Essential Chiller #_ chilled
water flow AP o in. WC
{1st Train) {50 min data)
6.3.20 300 Ton Essential Chiller #____ chilled
water flow AP _ -. in. WC
AL - _(1_?nd Train) (50 min data)
6.3.20 300 Ton Essential Chiller # ____ chilled
water flow AP __ in. WC
(1st Train) (60 min data)
6.3.20 300 Ton Essential Chiller # chilled
water fiow AP _in. WC
M {2nd Train) (60 min data)
6.3.21.1 Record outside air
dry bulb temperature ____ °F
Bi= 5 and wet bulb temperature _____ °F
6.321.2 Record outside air relative humidity
% Rel. Hum. (See Addendurn 4
____ for Psychrometric Chart) L= bt TR
6.3.21.3 Record Approximate Prerotation Valve
Position (PRV) (1st Train Tested)
| Chiler® ____ PRV Yeopen ’
6.3.21.3 Record Approximate Prerotation Valve
Position {PRV) (2nd Train Tested)
L ctwers PRV open_ B

Fe 94-0055



300 Ton Essential Chiller Bypass

Modification Verification Test

1PEP07-CH-0002-2
(Page 7 of 9)

1 PEPO7-CH-0002
Rev. 0
Pduc 39 of 45

_FEay-oot?

PERFORMED BY

VERIFIED BY

INITIAL/DATE

i

63214

6.3.21.4

Record Approximate Hot Gas Bypass
(HGBP) Position. (1st Train Tested)

Chiller# ___ HGBP %open

Record Approximate Hot Gas Bypass
(HGBP) Position. (2nd Train Tested)

Chiller# _ HGBP %upen

RS, - —

Record 300 Ton Chiller amperage
(1st Train Tested)

Chiller # ___ Amperage _AMPS

€.3.21.5

Record 300 Ton Chiller amperage
(2nd Train Tested)

Chiller # _____ Amperage AMPS

€6.3.23

Verify operations restoration activities
are complete and record train being
restored. Train

6.3.24 Shift Supervisor notified second train of
chiller water tested is restored and the
train may be retumed to service.

S e

6.3.25 Condenser Service Isolation Valve
closed.

6.3.26 Evaporator Service Isolation Valve
closed

rG 3283 Oil pressure gaoge and test Tee
femove

6.3.28.7 Oil pressure gauge Service Isolation
Valve open S

6.3.28 Condenser pressure

» ___indicator/ransducer removed.

6.3.29 Evaporator Pressure
indicatorftransducer removed.

6.3.29 RTD at Condenser ECW inlet removed.

6.3.29 RTD at Condenser ECW outiet

removed

v
iy
O

94 -0

8

F



300 Ton Essential Chiller Bypass IPEPO7-CRH-0007
Modification Vernification Test Rev. 0

Page 40 of 45

TEST VERIFICATION DATA SHEET
IPEPQ7-CH-0002-2
(Page 8 of 9)

Fe9d-0055

FeN-codd

PERFCRMED BY VERIFIED BY
INITIAUDATE INITIALIDATE

STEP

6.3.29

RTD at evaporator CH inlet removed
and permanent temperatuse indicator
reinstalied for the first chiller

tested in Test #1.

F¢ 94-0055

fTD at evaporator CH inlet removed
and permanent temperature indicator
reinstalled for the second chiller tested
in Test #3.

RTD al evaporator CH outlet remos ed
and permanent temperature indicator
reinstalled for the first chiller tested in
Test #1.

RTD at evaporator CH outlet removed
and permanent ternperature indicator

reinstalled for the second chiller tested
in Test #3.

RTD at Chiller Compressor discharge
thermowell removed for the first chiller
tested in Test #1.

RTD at Chiller Compressor discharge
thermowell removed for the second
chilier tested in Test #3.

0-30° or 0-50" Diff Pressure Waler

Gauge removed for the first chiller
tested in Test #1.

6329 0-30" or 0-50" 5K Pressure Water
Gauge removed for the second chiller
tested in Test #3.

6.3.29 Controliotron Flow meter removed,
train tested in Test #3.

6.3.29 030" or 0-50" Dif{ Prasswre Wafer

Gonae removed for 150 Toa Chiller
Hows elemadf of frain being casfed or
Cu‘n’d"'ﬂ ‘] flows c’u-nf FE-9495

'wocJ.

- 940002

¢ I

Verify train tested was not returmed to
service and recorded tested chiller
Tag/TPNS.




300 Ton Essential Chiller Bypa:
Modification Verification Test

TEST VERIFICATION DATA SHEET

IPEPO7-CH-0002-2

(Page 9 of 9)

1PEPO7-CH-0002

Rev. 0

Page 41 of 45

FC R-o0y3

Fe 94-0055

Temperature
(5 min data) *F

6.5

are complete
Data ’ogg?g ta{-_’f altached

64165 150 Ton Chiller Chilled Water QOutlet
Temperature
(S5mindata) _ °F
64.16.1 150 Ton Chiller Condenser Pressure
(30mindata) ___ psighin Hg
6.4.16.2 S0 Ton Chiller Evaporator Pressure
(30 min data)__ ___inHg i
64163 150 Ton Chiller Oil Pressure
i T1Y (30mindata) _______ psig 1 DE
64164 150 Ton Chiller Chilled Water Inlet
Temperature
RS el r (30mindata) __ °F
654165 150 Ton Chiller Chilled Water Outlet
Temperature
" (30mindata) ___ *F, o | - .
6.4.17 Shift Supervisor notified testing is
complete.
s . RIS FrN————
6.4.18 Verify operations restoration activities

' ' PERFORMED BY VERIFIED BY
STEP INITIAL/DATE INITIAUDATE
- TEST4
1642 Record and verify ECW Pump
Discharge Temperature is < 69°F
ECWtemp.  °*F BT T
649 Start of 24 Holding Perniod
Stan Time T -
649 Completion of 24 Holding Period
7 Completion Time T
6.4.16.1 150 Ton Chiller Condenser Pressure
(Smindata)  _ psig/n Hg PORCRI - ) -
64.16.2 150 Ton Chiller Evaporator pressure
{5 min data) in Hg o
6.4.16.3 150 Ton Chiller Oil Pressure
(Smindata) _________ psig il
64164 150 Ton Chiller Chilled Water Inlet




300 Tan Essential Chilier Bypass

Modification Verification Test

A TRAIN CH BALANCING DATA SHEET

IPEPO7-CH-0002-3
(Page 1 of 1)

IPEPO7-CH-000?2
Rev. 0
Page 42 of 45

'COMPONENT DESCRIPTION AS FOUND VALUE |  FINAL AS LEFT | AS LEFT CHANGED
NUMBER VALUE VALVE POSITION
SVITIVCOHO01 | (11A Chiller) ap _ inWC jap in WC CH-0289
Flow * GPM | Flow * GPM | Position
3V111VCHO04 | (12A Chifler) Bp______inWC |ap_____inWC |CH-0589
Flow ** GPM|Fiow = _____GPM | Position
3V111VHX026 | (Elect Pen CC Space) PSID
3V111VHX016 | (Cont Rm CC) PSID
iVi 11VHX007 | (EAB Mn Area CC PEID
gvnwnxoo;' (EAB Mn Area CC) PSID
3V101VAHO12 | (Rm Mu AHU WTR PSID
AHU)
AV101VAHO19 | (Ess Chir AHU) PSID
3V101VAHODS | (BA Pump Rm AHU) PSID
3VI01VAHO10 | (Rom 033 CVCS AHU) PSID
3V101VAHO16 | (Radwaste CR CC)
IVI01VAHO22 | (Rad Montr. Rm AHU) PSID
3V121VHX012 | (ESF Pump Rm CC) GPM GPM| CH-0735
Valve Position_____
3V121VAH012 | (FHB IVC AHU) PSID|
3V111VCHOO01 | 11A Chiller PSID|
3V111VCHOO04 | 12A Chiller PSID|®

Flow for essential chiller 11A can be determined from the foliowing

Flow for essential chiller 12A can be determined from the following

FLOW (GPM) = 1372 « JA(inWC)

brifp ot S orrFe 9 co3i






|
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ificati 1 i est Rev. 0
Page 45 of 45
CHRONOL A y ! T (TYPICAL)
1 PEP0O7-CH-0002-6
(Page 1 of 1)
Chronological Test Log
TIME LOG ENTRY
( |

R ST <~ 44

F¢ 94-0055
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Plant Procedures 0PGP03-ZA-0002
Rev. 23
Page 55 of 61

FIELD CHAN
0PGP03-ZA-0002-4
(Page 1 of 1)

WNY FIELDS NOT NEEDED FC NO. 4
O

{] YES One-Time-Only FC?

MNO [] YES Typed prior to the Seciion B approval?

Procedure No.

‘ - SECTION A-DESCRIPTION # ..~ ..~
1PE!

. il

ISAFETY CLASSIFICATION: m’ SAFETY RELATED* D NON-SAFETY RELATED

Approved

IECF%\W 0« 994

)‘(NO () YES

IQUALITY CLASSIFICATION: QUALITY-RELATED D NON QUALITY-RELATED
APPROVAL CLASSIFICA TION: [] sranon (4 oeparMENT

Reason for Change(s). me.—;
Thlslsttw_lFCagmnstMcunentmlon other th:an one-time-only
Affected/Additional Pages )
Prepared by (Signature) Date _J-p-99 |
Prepared by (Print)

Sy ON B - APPROVAL :
Recommer. J Date //t /9¢ |
Approval r

* An SRO signature is required for Safety-Related Procedures.

oy Date / / 'ég 2 ?
uthorized Indwvidual

Is this FC a minor change to correct an obvious typographical, editorial or
drafting error? If YES, provide explanation/justification in the "Reason for
Change” above and the { CR Form and Technical and Surveiliance Procedure

- SECTION C - FINAL REVIEW.ANC APPROVAL OF T

RaviewChccﬁshmno\rqmred

OTE: CognlzaMDMReﬁewaecmnpletedwﬂthcalendardaysdeﬁecﬁvcdm
Satisfactory [J NO (J YES Station Problem Report No.

Revision Required [J NO [ YES Tracking No: ™ N

s a change reguired to the other unit's and/or trains' procedures? o i1
O NO [ YES [0 N/A Tracking No.(s)

Training required (0 NO [J YES
**Reviewed by Date, .
Cognizant DM - N T3 1694 ‘ i
#Approved by Date qodq |
Plant Manager or Cog DM ey

** This signature not required for Department Frocedures.

# Plant Manager s

ignature required for Station Procedures,

_Cogmzant DM signature required for Department Pmoedures. ez
This FORM, when completed, SHALL be retained for the life of the plant.



v

,8" Plant Procedures
G

FIELD CHANGE FORM
0PGPO3-ZA-0002-4
(Page 1 of 1)

N/A ANY FIELDS NOT NEEDED FC NO.
(RO [] YES One-Time-Only FC?
[u}’ﬁO [] YES Typed prior to the Section B approval?

0PGP03-ZA-0002

Rev. 23
Page 55 of 61

P4 - 0QYE

SECTION A - DESCRIPTION

4

Procedure No. g,;.

Procedure Title
Ueritication

QUALITY CLASSIFICATION:

SAFETY CLASSIFICATION: %AFETY RELATED® L[] NON-SAFETY RELATED
QUALITY-RELATED ] NON QUALITY-RELATED

APPROVAL CLASSIFICATION: D STATION D DEPARTMENT
’ . 24

Desgription of Change(s).

.....

a ] & .
This is the &P FC against this current revision, other than one-time-only.
Affected/Additional Pages 28

Date 0-F¢

e
FPrepared by (Print)

Date __+/. ,:Lp/

/] ,,9 sgc%r« B - APPROVAL
Recommend _
Approvat nicalReviewer

T
. ’ E’
Approved “AL// A

Date /-/0-§Y |

Autherized Individual

* An SRO signature is required for Safety-Related Procedures.

RECEIYin JAN 1 %

Review Checklists are not required.

}(NO [ YES Is this FC a minor change to correct an obvious typographical, editonal or
drafting error? If YES, provide explanation/justification in the "Reason for
Change" above and the LCR Form and Technical and Surveillance Procedure

SECTION C - FINAL REVIEW AND APPROVAL OF TYPED COPY

TE: Cognizant DM Review SHALL be completed within 21 calendar days of effective date

isfactory [) NQ YES Station Problem Report No.

evision Required (NO (0 YES Tracking No:

YA
P
¥

s a change roquir[;%o the other unit's and/or trains’ procedures?

O NO [ YES /A Tracking No.{(s) <
Training required GYNO [J YES 7
4
**Reviewed by /VA " Date [
Cognizant DM LR T N 14
/ s; 5. HAJ ¥ ,\
#Approved by Date ' | L0
Plant Manager or Cog DM T Ak

** This signature not required for Department Procedures.
# Plant Manager signature required for Station Procedures,
Cognizant DM signature required for Department Procedures

This FORM, when completed, SHALL be retained for the life of the plant.
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Plant Procedures

0PGP03-ZA-0002

FIELD CHANGE FORM

Page 55 of 61

0PGP03-ZA-0002-4
(Page 1 of 1)

/A ANY FIELDS NOT NLEDED
One-Time-Only FC?
[] YES Typed prior to the Section B approval?

SECTION A

Procedure No. / JAFL )L

(2 1
ratia

ot f £ &

SAFETY CLASSIFICATION
QUALITY CLASSIFICATION
APPROVAL CLASSIFICATION: D

(& sarety RELATED®

QUALITY-RELATED

Prepared by (
Prepared by (Print)

nature)

P [

SECTION B,-

Recommend

pan 121994

v

yrn

RNO [ YES

- e
V4 3

AT

Ao At
2 T;h_ ?—I Rev

Authorized Individual

I this FC a minor change to correct an obvious typographical, editorial or

drafting eror? If YES, provide explanation/justification in the "Reason for

Change" above and the LCR Form and Technical and Surveillance Procedure

9Y4- 00Y G

- DESCRIPTION

D NON-SAFETY RELATED
D NON QUALITY-RELATED
g DEPARTMENT

Fsha-Date / /9 /S

* An SRO signature is required for Safety-Related Procedures

Review Checklists are not

SECTION C - FINAL REVIEW AND APPROVAL OF TYPED COPY

atisfactory (O NO
evision Required
is @ change required

OTE: Cognizant Dg}eview SHALL be completed within 21 calendar days of effective date.
ES Station Problem Report No.

[J YES Tracking No:
to the othe: unit's and/or trains’ procedures?

Date / / 77/ 7,}(

[INO (] YES X N/A Tracking No.(s)
Training required 0 O YES
“*Reviewed by N /‘
Cognizapt,DM
gApproved byl -
Pla DM

** This signature not required for Department Procedures.
# Plant Manager signature required for Station Procedures,
Cognizant DM signature required for Department Procedures.
This FORM, when completed, SHALL be retained for the life of the plant




“.)X Rev. 23
/\\ Page 55 of 6}
Q
i 4 FIELD CHANGE FORM
OPGPO3-ZA-0002-4
(Page 1 of 1)
N/A ANY FIELDS NOT NEEDED FCNO. _94-0043
NO [] YES One-Time-Only FC?
NO [ ] YES Typed prior to the Section B approval?
SECTION A - DESCRIPTION
Procedure No 1P
Procedur,
/ csf
SAFETY CLASSIFICATION: SAFETY RE! ATED® D NON-SAFETY RELATED
QUALITY CLASSIFICATION: [E QUALITY-RELATED D NON QUALITY-RELATED
appROVAL cLassiFicaTion: [] sTamon DEPARTMENT oo 20r faibé
Descnptoon of Change(s) Revt 0 6. /. : . 7' o pimees £X
This is the _4_'?:(: against this current revision, other than one-time-only.
Affected/Additio~al Pages ¢ 1/, 20, 2 28, 33)34,3 3¢ ,3%,36,39,40,6 4/
5t | Prepared by (Signature) ‘ Date _{ /2/%¢
o Prepared by (Print) g
o / SECTION B - APPROVAL N
s Recommend : X ST Date _1/2 /94
_'53 Approval i %
v Approved . Date l i 7’ 7 V
'\: 7 Authorized Individual
o * An SRO signature is required for Safety-Related Procedures
o
Lid WONO [J YES Is this FC a minor change to correct an obvious typographical, editorial or
= drafting error? If YES, provide explanation/justification in the “Reason for

Plant 'rocedures 0PGPO3-ZA-0002

Change" above and the LLCR Form and Technical and Surveillance Procedure
Review Checklists are not required.

SECTION C - FINAL REVIEW AND APPROVAL OF TYPED COPY

OTE: Cognizant o#mwbemmwum 21 calendar days of effective date.

isfactory [J NO ES Siation Problem Report No.
evision Required ) YES Tracking No: B 2
s a change required ‘17 the other unit's and/or trains' procedures? '
O NO O YES Tracking No.(s)
Training required O O YES
**Reviewed b/ . 1\//' Date
b Sogn DM —-——«;w—-_ "}"“T"?‘f‘
60
#Approved by p= Dats /A'I/ ’4'(?
o P or DM

** This signature not required for Department Procedures Al
# Plant Manager signature required for Station Procedures,

Cognizant DM signature required for Department Procedures
This FORM, when completed, SHALL be retained for the life of the plant

N
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Plant Procedures OPGPO3-ZA-0002

Rev. 23
Page 55 of 61

FIELD CHANGE
OPGP03-ZA-0002-4
(Page 1 of 1)

N/A ANY FIELDS NOT NEEDED FC NO. q"l W03 &

NO [] YES One-Time-Only FC?
NO [ ] YES Typed pricr to the Scotion B approval?

SECTION A - DESCRIPTION

Procedure No. | PEPOT-CH- Rev No.
Procedure Title : y 5

SAFETY CLASSIFICATION: [ SAFETY RELATED® L] NON-SAFETY RELATED
QUALITY CLASSIFICATION: [ QuauTY-RELATED ] NON QUALITY-RELATED
APPROVAL CLASSIFICATION [_] STATION [ A peparTMENT

Description of Change(s): - - ¥
‘ . o7 %

Reason for Change(s):

This is the 3 FC against this cumrent revision, other than one-time-only.

Affected/Additional Pages 14, 26,28, 92,93, 44
Prepared by (Signature) Date _j-7-94
Prepared by (Print)

Recommend
Approval

* An SRO signature is required for Safety-Related Procedures.

B NO [ YES Is this FC a minor change to correct an obvious typographical, editorial or
drafting error? If YES, provide explanationfjustification in the "Reason for
~ Change” above and the LCR Form and Technical and Surveillance Procedure
Review Checklists are not required.

Approved O Date // 7/ 'ZZ ‘
Authorized Individual

SECTION C - FINAL REVIEW AND APPROVAL OF TYPED COPY

NOTE: Cognizant DM Review SHALL be completed within 21 calendar days of effective date.
Satisfactory [J NO (0 YES Station Problem Report No.

Revision Required ([J NO ) YES Tracking No:

Is a change required to the other unit's and/or trains’ procedures?
[ NO (0 YES () N/A Tracking No.(s)

Training required () NO (O YES
**Reviewed by

Cognizant DM
#Approved by

Plant Manager or Cog DM

** This signature not requirea for Department Procedures.

# Plant Manager signature required for Station Procedures, e s
Cognizant DM signature required for Department Procedures 3

This FORM, when completed, SHALL be retained for the fife of the plant
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ATTACHMENT 2

UNREVIEWED SAFETY QUESTION EVALUATION #93-0036

R R R R I R R -

MISC- 94594 -046 . 002




DOC.NO. ____PAGE __OF ___

ST 6004 (1199) SOUTH TEXAS PROJECT ELECTRIC GENERATING STATION ATTACHMENT (P-3.200-3

UNREVIEWED SAFETY QUESTION EVALUATION FORM

(TYPICAL) PAGE 1 OF 3
Unreviewed Safety Question Evaluation # 93-0036 Revision No: |
ORIGINATING DOCUMENT: _ Modifications 93-049 and 93-050. REV.NO.

NOTE: Attach 10CFR50.59 Screening Form or License Compliance Review Form to this USQE.

NOTE: Use additional sheets as necessary to provide the bases.

Al 1 Does the subject of this evaluation increase the probability of
oceurrence of an accident previously evaluated in the Safety
Analysis Report? 0 YES = NO

Bases: The Essential Cooling Water (ECW) and the Essential Chilled Water (CH) Systems either
directly or indirectly provide cooling water for removing heat from safety related components either during or after 1)
Loss of Offsite Fower, 2) Loss of Coolant Accident, 3) Safe shutdown Earthquake, 4) Main Steam Line Break, 5)
Feedwater Line Break, and 6) Steam Generator Tube Rupture. These systems are designed for mitigation of these
accidents. The design of the bypass valves, piping and instrumentation are of the same Quality Class as the balance of
the ECW system. The construction of the modification meets the codes and standards and seismic requirements
specified for ECW. Additionally, the bypass system flow rate is designed to meet flow rite requirements to mitigate the
above accident during acute cold ECW inlet temperatures. Therefore, this modification will not increase the
probability of occurrence of accident previously eveluated in the SAR.

i Does the subject of this evalustion increase the consequences of an
accident previcusly evaluated in the Safety Analysis Report? 0OYES = NO

Bases: The modification of installing a bypass line does not increase the consequences of any
sccident previously evaluated in the SAR, listed above, since the design function of the system is not changed and the
accident/consequences are bounded by those evaluations including the single failure of a train of ECW or CH system.

i Does the subject of this evaluation increase the probability of
occurrence of a malfunction of equipment important to safety
previously evaluated in the Safety Analysis Report? 0OYES B NO

Bases: This modification does not increase the probability of occurrence of a malfunction of
equipment important to safety previcusly evaluated in the SAR. Per the analyses contained within Cakulation MC
6429, & single cold (69°F to 42°F) ECW flow setting of 240 gpm will ensure that previonsly operating ov previously idle
300 ton chillers will start and run following receipt of an SI signal. Furthermore, with ECW temperature 69°F to 42°F,
operator intervention will not be required to readjust the flow settings for several hours post-DBA.

For an ECW temperature range of 41°F to 37°F (reference calculation MC 6429), nperation of the 300 ton chillers will
require continuous local operator monitoring of both running and idle chillers. The running chillers (s) will be
monitored for the appropriate range of condenser pressures and the ECW bypass flow will be adjusted as required.
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UNREVIEWED SAFETY QUESTION EVALUATION FORM
(TYPICAL)
Evaluation No. 93-0036 Revision No. 1 PAGE3OF 3

Bases: No new malfunctions of a different type than previously analyzed for the ECW system or the
Essential Chillers have been introduced. The current ECW line break and flooding scenarios envelope the addition of
the new bypass lines. A single failure due to operator error in mispositioning a new throttling valve is compensated by
existing single failure analyses for loss of either ECW or CH train. The analyses performed within calculation MC 6429
show that tripping of 2ll 300 ton chillers upon an atterapt to start or restart, following an SI signal with cold (69 °F to
42 °¥F) ECW conditions is not a credible event. Additionally, with the ability of the chillers to start/restart and run
with cold ECW without operator intervention post-DBA, the reliable operation of Essential Chillers is enhanced. When
local operator action is required with 41 °F to 37 “F ECW, the improved control capability provided by the new bypass
valve enhance the cold ECW performance of the chiller over the previous use of large bore butterfly vaive for
throttling.

A3 i Does the subject of this evaluation reduce the margin of safety as
defined in the basis for any Technical Specifications? O0YES =W NO

Bases: The margin of safety as defined in the basis for Technical Specification 3.7.14 is qualitative
in that the capacity of Essential Chilled Water system is adequate to satisfy assumptions in the safety analyses with a
single failure. The analyses performed in caleulation MC 6412 best identifies the system DBA and LOOP loads and
margins for both summer and winter conditions including various and limiting single failures. The 240 gpm condensing
water flow to support chiller operation with cold (69 °F to 42 “F) ECW and the flow setting selected by local operator
for 41 “F to 37 “F ECW (reference calculation MC 6429) will support the chiller capacity requirements specified in
calculation MC 6412. Therefore, the margin of safety implied by this Technical Specification basis is not reduced. The
Essential Chillers shall be declared inoperable if the ECW temperature drop below 37 “F while the unit is in modes 1
through 4.

B, 1. L] All of the above questions were answered NO, therefore, the originating document does
not involve an Unreviewed Safety Question.

2 8 One or more of the above questions were marked YES, therefore, the originating document
invoives an Unreviewed Safety Question. The originating docuwment, as presented shall NOT
be implemented without prier approval of the NRC. Provide a recommendation for disposition

of the Unreviewed Safety Question below. Refer to IP-1.19Q for processing licensing
amendments. Further processing of this form to PORC, Plant M.nger, and NSB is not
required.

RECOMMENDED DISPOSITION:

Prepared by: C.H. RAM ;16 /a4
ORIGINATOR DATE
Approved by: ‘34 ’i’m/””“’"“‘* / l/ le ! 94

DEPARTMENT MANAGER DATE

Approved by: “--’;f)’__‘m‘_li / 'jm/ - o f /#///9
‘ / PLANT MANAGER / DATE

PORC Meeting No.: - ww‘?ﬂ:(?({}“ ERRL RN, o B L"'lﬁ
DATE
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Prepared by

REASON FOR CHANGE:

ORIGINATING DOCUMENT NO.: MODs 93-049 & 93-050.

(see Section 3.16 for a definition of equivalent).

N/A

Approved by:

N/A

Section Supervisor

STP 681A (0IM2) SOUTH TEXAS PROIECT ELECTRIC GENFRATING STATION ATTACHMENT TP-2.20Q-2
10CFR50.59 SCREENING FORM
(TYPICAL) PAGE | OF §_
UNIT #1 [l { ) PROCEDURE  [X] PLANT MODIFICATION [ ] ECNP [ ] PCN
UNIT #2 [}
BOTH [X] [ ] UFSAR CN [ ] OTHER

REV.NO. __3

DESCRIPTION OF CHANGE: INSTALL A BYPASS ASSEMBLY AROUND THE ECW OUTLET VALVES OF THE
ESSENTIAL CHILLERS FOR IMPROVED CONTROL OF ECW FLOW DURING COLD WEATHER CONDITIONS.

DURING COLD WEATHER, WHEN ECW POND WATER TEMPERATURE GOES
BELOW 60°F, THE ESSENTIAL CHILLER CONDENSER PRESSURES BECOME AFFECTED RESULTING IN A
CONDITION THAT COULD POSSIBLY TRIP AN ESSENTIAL CHILLER OFF-LINE. THEREFORE, THE ECW
FLOW THROUGH THE ESSENTIAL CHILLERS SHOULD BE REDUCED DURING COLD WEATHER

CONDITIONS.
PRELIMINARY SCREENING
YES NO

1. Does the proposed change represent a change to the plant Technical Specifications? [ ] X
2. If an Unreviewed Safety Question is known to be associated with the subject

change, then further screening is not required; refer to [P-1-19Q,
Does the proposed change represent: YES NO
3. A change to correct a typographical, editorial or drafting error? [ 1] X1
4. A change which is identical to and addressed in its entirety by an existing approveA [ ] Xj

10CFRS0.59 Screening/USQE?
5. A procedure change in which the format or text changed without changing actions [1] X]

or intent?
6. A spare or replacement part/component change with an equivalent part/component [ ] Xl

If all answers to the above questions are "No™ perform ihe final screening and mark N/A in the approval blocks below.

If the answer to any question (3) through (6) is "Yes" a final screening is not necessary. Sign the approval blocks below and
discard pages 2 through 4.

Provide an explanation/justification and references if items (3) through (6) are answered "Yes."

Date

Date
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10CFR50.59 SCREENING FORM
(TYPICAL) PAGE 2 OF 6

ORIGINATING DOCUMENT: MODs 93049 & 93-050
FINAL SCREENING

In response w0 the questions below, if the change involves something that is not described in the SAR and is not part of the
licensing basis as shown by a review of NRC-published documents, then "No" is appropriate. However, this decision must be
clearly documented with adequate technical justificaton. The phrase “not part of the licensing basis” implies that the subject
was not used by the NRC to issue or maintain the operating license or amendments; and is determined by examination of the
Licensing Docket and the following (as applicable):

Safety Analysis Report Training and Qualification Program
Environmental Report Final Environmental Statement
Fire Hazards Analysis Report Safety Evaluation Report

Physical Security Plan Standard Review Plan

Safeguards Contingency Plan Correspondence

Operations Quality Assurance Plan

Emergency Plan

Previously Approved USQ Evaluations

YES NO

1. Does the subject of this review involve a change to the facility as described in the X [1]
Safety Analysis Report?

2. Does the subject of this review involve a change to the procedures as described in [ X1
the Safety Analysis Report?

3. Does the subject of this review propose the conduct of tests or experiments not [] {X]
described in the Safety Analysis Report?

4. Does the proposed change affect the conditions or bases assumed in the Safety [ 1] X1

Analysis Report or safety-related functions of equipment/systems, even though the

proposed change does not entail any physical change it existing structures, systems,

or procedures as described in the SAR?

If any answer is affirmative, complete the screening form and perform an Unreviewed Safety Question Evaluation.
If all answers are negative, no Unreviewed Safety Question Evaluation is required.

All questions require adequate technical justification.




STP 6R1A (07R7) SOUTH TEXAS PROJECT ELECTRIC GENFRATING STATION ATTACHMENT TP-3.200-2

10CFR50.59 SCREENING FORM
(TYPICAL) PAGE 3 OF 6
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TECHNICAL JUSTIFICATION SHOULD INCLUDE THE SAFETY IMPLICATIONS OF THE CHANGE AND OTHER
INFORMATION SUPPORTING ALL ANSWERS.

TECHNICAL JUSTIFICATION OF THE CHANGE:

The Essential Cooling Water System (ECW) provides cooling water for removing heat from safety related components and
transfers the hest to the Essential Cooling Pond (ECP), which acts as the ultimate heat sink, duriog all modes of plant operation.
The ECP temperature fluctuates with the outside weather conditions and the components which it services which are therefore
also affected by these varying temperature changes. As the temperature in the ECP drops below 60°F (Calculation MC 6429)
the operation of the Essential Chillers become unstable and could result in an Essential Chiller trip. The original design used
electro-hydraulic controlied ECW Essential Chiller outlet valves to throttle ECW flow through the Essential Chiller. The colder
the waler, the more the flow was throttled. However, due to excessive maintenance and control problems the electro-hydraulic,
the valve actuators were removed and replaced with manual operator under Temporary Modifications T1-EW-89-0063, 0064, and
0065 for Unit 1, and T2-EW-89-0041, 0042, and 0043 for Unit 2. Modifications 88-0167 and 88-0168 are being implemented
to document and convert temporary modifications into permanent modifications. Currently, these valves are manually positioned
to throttle flow dunng cold weather conditions. Since these outlet valv:s are relatively large (6™ and 8" butterfly valves) and the
control using a butterfly valve is fairly crude, an operator is required to be present to continuously monitor conditions and adjust
flow when ECW supply drops below 45°F including after a design basis LOCA which is an ALARA concern. This is an
undesirable situation. A better means of control is necessary since the main valves cannot effectively control in that flow range
and the range of the flow measuring instrumentation does not give accurate readings at such low flow conditions. Therefwe,
modifications 93049 for Unit 1 and 93050 for Unit 2 were developed to install a bypass assembly including an appropriate flow
instrumentation around the outlet valves to provide precise flow control during acute cold ECW supply temperatures. When water
temperature drops below 60°F, the main outlet valves are to be closed and flow is then limited to iic bypass line. The local flow
instruments will provide accurate indication insuring better control. Since this bypass assembly will be set at one flow rate,
continual adjustments by operations will not be required when ECW supply temperatures fall to and including 42 °F. These
modifications also abandon the Radwaste air handl:ng unit inplace inaddition to providing instructions for testing and procedure
changes to accommodate the supporting calculations.

After installation of this modification, the following features and configurations will be implemented:

a "Cold ECW" operation is entered from a range of conditions defined as follows:
Above ECW supply temperature of 69°F only normal ECW and Essential Chilled Water system operation is allowed.
Below an ECW supply temperature of 60°F, only "cold ECW" operation is allowed.

Procedural entry to and exit from "cold” ECW chiller operation may occur at any temperature from 60°F through
69°F.

b.  The 300 Ton Essential Chillers will start and operate successfully durning "cold” ECW conditions, without operator
wtervention, following a design basis accident, with ECW flow rates manually set at 240 gpm. In modes 1 through 4 this
conclusion is vahd with ECW supply temperatures down to and including 42°F. When the ECW supply temperature is
between 41 °F and 37 °F, operator actions are required to maintain chiller operability. When the ECW supply temperature
falls below 37 “F. the chillers are moperable. In modes 5 and 6 or "defueled” mode, appropriate operator actions are
required 1o mamtain chiller operability (150 and 300 ton) when ECW supply temperature falls between 42 °F and 32 °F.
The ECW system pressure boundary has been analyzed for temperature down to 32 “F.

w8
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¢.  In modes 1 through 4 with "cold” ECW, the 150 Ton Chillers will be locked out electrically, the ECW flow through the
150 Ton Challer is imited 10 5 to 10% (position) open of the bypass valve. This is required to prevent "frec cooling” when
ECW 1emperatures are very cold and "free heating” when ECW temperatures are above chilled water temperatures.

d. Starung au idie chller can involve heat transfer loads on the evaporator and condenser considerably in excess of the rated
chiller load. The 300 Ton Essential Chiller could operate at or near rated loads with lower ECW flow rates, which would
also allow operation at minimum load with lower ECW temperatures, provided the current limiter setpoint for the 300 Ton
Essential Chillers is set at 48 °F to minimize the load during startup.

If the main header outlet vaives are left closed and only the bypass valves remained open with corresponding flow of 240 gpm
the Essential Chiller operation would operate until the ECP temperature reaches approximately 69°F. At that temperature and
flow the Essential Chillers would be experiencing high condenser pressure which might cause the Essential Chillers to trip. This
change occurs over an extended time, allowing ample ime for operators to increase flow.

The ECW and CH system designs are affected by this modification in that the method of cold weather control is different but
the intent is the same as the onginal design.  Regulating the ECW flow through the Essential Chiller, was part of the origina’
design and does not change the ECW or CH system designs. The Essential Chillers performance was evaluated (ref. calculation
MC-6412 and MC-6429) by including the affects of the bypass assembly around the ECW Essential Chiller outlet valves. This
reduction w flow duning cold weather was also part of the original design. It was determined that the ECW and CH systems
will maintain and meet their original design and performance requirements with the exception that the minimum ECW temperature
for 300 ton Essential Chiller operability is established at 37°F. In modes 5 and 6 or "defueled” mode, appropriate operator actions
are required to maintain chiller operability (150 and 300 ton) when ECW supply temperature falls between 42 °F and 32 °F.

This modification provides for the installaton of a bypass assembly around the ECW system outlet valve from each of the
Essential Chillers. Each bypass assembly consists of twe aluminum bronze weld-o-lets with tie-in flanges, two stainless steel
isolation/control valves, a stainless steel flow orifice for flow indication, associated flow instrumentation, and stainless steel
piping. The new isolation valves are manually operated and will be classified as non-active valves, however the pressure retaining
parts will be ASME Ill Class 3. The bypass assembly material transitions from aluminum bronze to stainless steel (ref.
SLO19PS004 Pipe Spec. "WT" and "WB"). The alumioum bronze to stainless steel connection points will be galvanically
insulated by the use of insulating kits. The bypass assemblics meet stress allowable values and is and found acceptable. The
calculated stresses are low and are within ASME code allowable limits. The concem for microbiological induced corrosion (MIC)
15 being limited by maintaining flow, using stainless steel material and by the addition of a chlorine/bromine solution to control
water chemistry, 1 should be noted that stainless steel is already being used in the EW system without detrimental MIC affects.
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TECHNICAL JUSTIFICATION SHOULD INCLUDE THE SAFETY IMPLICATIONS OF THE CHANGE AND OTHER
INFORMATION SUPPORTING ALL ANSWERS.

TECHNICAL JUSTIFICATION OF THE CHANGE: (CONT'D)
1. The ECW and CH Systems are discussed and shown in the UFSAR. The addition of the bypass line does revise and
affect the descriptions, assumptions, or bases for the UFSAR. Therefore, it is considered to be a change to the facility
as described in the UFSAR.

2. This is not a change 10 a procedure as described in the UFSAR or SER.

o

This is not a test or experiment as described in the UFSAR or SER.

4. The instailation of a bypass assembly does not adversely affect the function or quality of the ECW or CH Systems.
There is no adverse effect on fire hazard analysis, seismic II/l, HELBA, MELBA, EQ or any other item or activity
as described in the UFSAR.

Interdiscipline Coordination Required? [X] Yes [ ] Ne

If "Yes," obtain appropriate Concurrence.

[ ] Risk and Reliability Analysis [ ] Thermal Hydraulics ___ { ] Reactor Engr.

%ﬁ, L ﬁ E /
XICivil®™~ [ JMech ___ [ JElet ___ [X]I& [ TEQ ___ [X] Other STRESS GP
Tk 15447 s
Prepared by: (9 H l@m ’/6/"&
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ment Manager Date
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The following documents/attributes have been reviewed as part of the 10CFR50.59 final screening process.

Documents

UFSAR

Techaical Specifications

Safety Evaluation Report (SER)

Fire Protection (FHAR)
Environmental Report

Security Plan

Emergency Plan

Offsite Dose Calculation Manual (ODCM)
Final Environmental Statement

Core Operating Limits Report (COLR)
Operations Quality Assurance Plan
Other DBD ECW System

Other DBD CH System

Secti Revie

24.11,9.2.1.2, 9.2.5 Table 3.9-1.2, 9.4.1, Table 9.4-5.1
3/4.74,3/47.35, 3/4.7.14
2411,921.2 923,941
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

SR289MB 1006
S5V369VB0120

Containment Integrity . . .. .............
Single Failure Criteria . ... .......... ..
Electrical Separation (RG 1.75) ..........
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Note:  If Atnbutes are identified in the oniginating document, this section need oot be completed.




ATTACHMENT 3

CORRESPONDENCE FROM HOUSTON LIGHTING & POWER TO
YORK INTERNATIONAL, DATED FEBRUARY 1, 1994
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The Light
company

Houston Lighting & Power South i exas Project Electric Generating Station PO, Box 289 Wadsworth, Texas 77483
February 1, 1994
ST-HS=XX-17104
File.: M08.11.01

York International Corp.
P.0. Box 1592
York, PA. 17405

Attention: Mr. Herm Paetow, Director of Contracts Engineering

The purpose of this letter is to confirm and document discussions
and agreements between York International (principally by Tony
Shanko) and Houston Lighting & Power (principaliy Ly Victor
Starks & Phillip Pieknik) regarding th.: analysis of essential
chiller operation contained in HL&P calculation number MC-6429,
Rev. 0.

The modification to the 300 ton chiller involves resetting the
chilled water control setpoint from 42 °‘F to 48 °"F (applies to
al. op2rating modes), addition of a manuz' bypass valve around
the original condenser cooling water flow control vi ve, and
cheages to operati srocr.dures to divert condenser ooling water
flow through the b s line and set flow at 240 7g.. before
conderser cooling w. r temperature drops below 60 °*F (between 60
& 59 *F). 1In normal operation, in the cold condenser cooling
water alignment, the 150 ton chiller in each train will be
intentionally disabled, to increase the load available to the 300
ton chiller.

The same modifications apply to the 150 ton chiller except the
flow is 120 gpm, and the 150 ton chiller would be used in the
cold conder.ser cooling water lineup only in cold shutdown and
refueling modes of unit operation.

York and HL&P jointly ran several specific cases analyzed in
calculation MC-6429 Rev. 0. A comparison oi the results is
included as an at'.achment to this letter. The MC-6429 resu.ts
either were in close agreement with the York computer results
(for the low load, low temperature case) or were conservative
relative to the York computer results.

Discussions regarding differences in compressor shaft horsepower
between the HL&P model and York model led to an agresment to
reset the 300 ton chiller current limiter bas2d on the expected
bus voltage of 4160 volts, instead of the motor rated voltage of
4000 volts.

ma00s 17 Project Manages on Behalf of the Parncipants in the South Texas Project
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Houston Lighting & Power Company
South Texas Project Electric Generating Station

l
York confirmed that effective chiller capacity of the 300 ton |
chiller increases with increasing chilled water outlet |
temperature, and provided a graph showing maximum predicted 1
capacity versus chilled water outlet temperature, for chilled |
water outlet temperatures from 42 to 60 °F, entering cordenser ;
water temperatures of 100 and 107.9 'F, and flows per the :
original design. HL&P understands the assumption within the York |
computer model of optimum refrigerant charge at each point, so
actual field results could vary depending on whether the

refrigerant charge has been optimized for that condition.

essential chillers and described the design process leading to
the selection of compressor speed. This has given HL&P insight
intoc how seemingly small differences in condenser cooling water
inlet temperature specified, fouling factor, and/:: flow rate

would have resulted in a significant reduction in _ompressor |
speed and a more flexible operating range.

|
York provided compressor maps for both the 150 ton and 300 ton I
|

York concurs with the method of operating the essential chillers
with condenser cooling water temperatures below the 60-69 °F
range, with the following points of discussion noted:

I
+ The output predicted by the York computer model assumes the ]
refrigerant charge is tailored for the conditions analyzed. i
The results of post-modification testing showed chiller j
output exceeded 300 tons during pulldown when chilled water |
outlet reached 48 °F. This proves the actual refrigerant
charge is acceptable for the revised chilled water '
temperature control setpoint. The margin of available
capacity over required capacity makes it unnecessary to
optimize the refrigerant charge for the new conditions.

» The rate of tube fouling increase significantly with the
lower condenser cooling w. «« flow. This is recognized and
acknowledged in MC-6429. The new program of condenser
performance testing will be capable cf detecting tube
fouling.

|
!
|
:
|
+ The compressor operating point for the 100 ton, 40.7 °F |

cooling water case is below the region of the compressor map |

supported by factory test data or York field experience. |

This point is virtually equivalent to the same load, with a

condenser cooling water flow of 1100 gpm and inlet

temperature of 54 ‘F. The latter was allowed by previous

operating procedures. The 300 ton chillers have probably

operated under conditions very similar to the 100 ton load,

40.7 *F case, but such operation has not been documented.

Observation of chiller operation as condenser cooling water
temperature drops te' - «en 50 and 42 °F, when this next |
occurs, will provide sufficient evidence of post-accident |
operability.

w005 017 '
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Houston Lighting & Power Lompany
South Texas Project Electric Generating Station

York had expressed a concern for potential oil foaming
during the restart of an operating 300 ton chiller during
diesel loading. Starting the Emergency Cooling Water F.mp
several minutes before starting the chiller compressor is
one of the circumstances which can lead to a chiller trip
during startup, due to oil foaming. 0il foaming is a
phenomenon normally associated with a chilled water train
which has been idle for an extended period of time. The
condition described would allow the chiller to be idle for
only about 4 minutes, so there is a very limited time for
refrigerant to be absorbed in the oil. HL&P described the
method and results of the post modification testing recently
completed, especially Test #2. This test simulated the
restart sequence, with the exception of the extended period
of time (roughly 1 hour) needed to warm the chilled wacer
system up the specified temperature difference. Bearing oil
pressure was recorded at 1 second intervals. The test
results show a temporary depression in oil pressure such as
would be caused by oil foaming, but the miiimum oil pressure
remained well above the low oil pressure t.,ip setpoint.

York agreed this was a more severe case tran the post LOCA
restart because of the much longer time available to absorb
refrigerant during the test.

In summary, it is York International’s opinion that the 300 ton
chiller will operate successfully under the conditions described

in MC-6429, Rev. 0.

DA Lo O 2-2-44-
Rt G

Anthony Shanko,

nt., Contract Engineer Date

Glse w . (SO hish

P. W. Pieknik, HL&P STPEGS Design Engineer Date
; 'l
iy L JlE b -
Victor Starks, HL&P STPEGS Desivn Engineer Date

Yours very truly,
8. E. Thomas

Department Manager,
pPesign Engineering
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ATTACHMENT

York run #1 = Appendix 8.b of MC-6429

Input: Load = 100 tons
Condenser flow = 240 gpm
Condenser water entering temperature = 40.7 “F

Results: York MC-6429
condenser Load 1.46 x 10®° Btu/hr  1.50 x 10° Btu/hr
Tsat in Condenser 53.6 °F 53.7 *F

Hand calculations confirmed adequate differential pressure
between condenser and evaporator to achieve adequate
refrigerant flow through the float valve.

York run #2 = MC-6429 Max. Transient (App. 1 & App. 3.d)
Input: Condenser flow = 240 gpm

Condenser water entering temperature = 69 °F
Load limited to 447 shp (York) or 484 shp (MC6429)

Results: York MC-6429

Chiller load 380 tons 431 tons
Condenser load 5.68 x 10° Btu/hr  6.41 x 10° Btu/hr
Tsat in Condenser 119, °'F 125.8 *F

York run #3 = MC-6429 Max. Load @ 48 *F chilled water
(App. 1 and App. 3.b)

Input: Condenser flow = 240 gpm
Condenser water entering temperature = 69 °F
Load limited to 447 shp (York) or 484 shp (MC6429)

Results: York "MC~642v

Chiller load 348 tons 379 tons
Condenser load 5.32 % 10° Btu/hr  5.78 x 10° Btu/hr
Tsat in Condenser 115.8 °F 121.5 °F

w005 . 07



