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ES-301 Administrative Topics Outline Form ES-301-1
Facility: __ Browns Ferry Date of Examination: __6/15-16/26-29

Examination Level (circle one): RO/ SRO Operating Test Number: 1
Administrative Describe method of evaluation:
Topic/Subject 1. ONE Administrative JPM, OR
Description 2. TWO Administrative Questions
A1 Plant Parameter | RO- NRC JPM - 03, Evaluate Recombiner Performance.
Verification

SRO-NRC JPM - 03, Evaluate Recombiner Performance

Shift Staffing RO - NRC-JPM-02 (NEW), Evaluate Overtime Eligibility

Requirements
SRO - NRC-JPM-02 (NEW), Evaluate Overtime Eligibility

A2 - Equipment RO-NRC - 04, Review of Core Spray MOV Operabiltiy Test

. Operability

Requirem ents SRO-NRC - 04, Review of Core Spray MOV Operabiltiy Test

A3 Control of RO - Determine Stack Noble Gas Release Rate, JPM #130, KA 271000A4.05, 3.2/3.9,
Lo (Modified to have a problem with release. Also need to add tolerances in the JPM.)
Radiation
SRO - Determine Building Ventilation Noble Gas Release Rate, JPM #131, KA
Releases 272000A4.05, 2.3/2.7 (Modified to have a problem with release. Also need to add

tolerances in the JPM.)

A4 Emergency Plan | RO-1. Emergency Class Levels. 2. Evaluation of reportable event. 3. Time frame for

reporting. 4. Determination of reportable events.

SRO - JPM # 180, Classify the Event Per the REP (Loss of All Power to 4 KV S/D Boards

> 3 hours). The JPM needs to be adjusted to make the actual time requirements ie.,

State notification within 15 minutes, Step 1 requires ODS notified with in 5 minutes.

ES-301  Control Room Systems and Facility Walk-Through Test Outline Form ES-301-1




Developed for the Browns Ferry, June 2000, Initial Examination
Examination Report # 2000-301

U. S. Nuclear Regulatory Commission
Region lI
A-1 Administrative Section RO
NRC-JPM-03
Title:
Evaluate Recombiner Performance

IAW

2-01-66, Off-Gas System

Section 6.1
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Candidate Hand Out

SAFETY CONSIDERATIONS:
NONE:
EVALUATOR NOTES:
1. Thé applicable procedure section will not be provided to the candidate.

2. Ifthis is the first JPM of the JPM set, reat the JPM briefing contained in NUREG-1021,
Appendix E, or similar to the candidate.

Read the following to the Candidate.

TASK CONDITIONS:

The plant is in the following condition: Obtain from facility to get proper terminology.

The XXX asks you to evaluate Recombiner 2As performance.  XXXXXCKXXXXXX

The HWC (Hydrogen Water Chemistry) System is shutdown.
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Candidate Hand Out

STEP 1.

Obtain a current copy of OI-66, Off-Gas System, Section 6.1 Recombiner
Performance Evaluation.

Current Revision of O/-66 obtained and verified IAW if applicable.

SAT/UNSAT”

STEP 2.

(6.1.1.1)

DETERMINE the in-service recombiner inlet temperature as
indicated on RECOMBINER 2A(2B), INLET TEMP 2-TI-66-75A(B),
Panel 2-9-53.

Determined the temperature of Recombiner, 2A(2B) INLET TEMP
2-T1-66-75A(B), Panel 2-9-53.

Critical Task SAT/UNSAT* ___

STEP 3.

(6.1.1.2)

DETERMINE the in-service recombiner operating (center)
temperature as indicated on RECOMBINER 2A/2B
TEMPERATURE recorder, 2-TRS-66-77, Panel 2-9-53.

Determined the in-service recombiner operating (center)
temperature as indicated on RECOMBINER 2A/2B
TEMPERATURE recorder, 2-TRS-66-77, Panel 2-9-53.

Critical Task SAT/UNSAT*___

STEP 4.

(6.1.1.3)

CALCULATE the temperature difference (AT) between the values
obtained in Steps 1 and 2.

Calculated the temperature difference (AT) between the values
obtained in Steps 1 and 2.

Critical Task SAT/UNSAT*____
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Candidate Hand Out

STEP 5. (6.1.1.4) DETERMINE the reactor thermal power (MWt) from process
computer.

Determined reactor thermal power (MWt) from process computer.

SAT/UNSAT*

STEP 6. (6.1.1.5) OBTAIN from Illustration 1 the AT value corresponding to the
reactor power.

Obtained the AT value corresponding to the reactor power
from lllustration 1.

SAT/UNSAT*

NOTE:

lllustration 1 is based on operating conditions with HWC shutdown. Additional curve(s)
will be required to reflect normal operating conditions when the HWC system’s nominal
operating condition(s) is determined.

STEP 7. (6.1.1.6) VERIFY the calculated AT is greater than or equal to the value
obtained from the table. :

VERIFIED the calculated AT is greater than or equal to the
value obtained from the table. The Candidate determines
that the AT is NOT greater than or equal to the value obtained in
Hlustration 1.

Stop the performance of this task and inform the SRO that the
acceptance criteria is NOT met.

CUE: Acknowledge report of AT not meeting the acceptance criteria. Tell the

candidate to continue in the procedure.

SAT/UNSAT*
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Candidate Hand Out

6.1 Recombiner Performance Evaluation (continued)

STEP 8. (6.1.2) IF the in-service recombiner performance is below the minimum
allowable, THEN: :

PERFORM the following:

(6.1.2.1) CHECK Off-Gas Preheater, Recombiner and SJAEs are in
operation in accordance with Section 5.0.

CHECKS Off-Gas Preheater, Recombiner and SJAEs are in
operation in accordance with Section 5.0.

CUE: Another Operator will check that the Preheater, Recombiner and

SJAEs are in operation in accordance with Section 5.0.

SAT/UNSAT*

STEP 9. (6.1.2.2) Closely MONITOR the OFFGAS HYDROGEN ANALYZER
recorder, 2-H2R-66-96 on Panel 2-9-53.

MONITORS the OFFGAS HYDROGEN ANALYZER recorder,
2-H2R-66-96 on Panel 2-9-53.

DETERMINES that BOTH Hydrogen Analyzers are inoperable.

Critical Task SAT/UNSAT*
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Candidate Hand Out

STEP 10. (6.1.2.3)  IF both hydrogen analyzers are inoperable, THEN

REQUEST Chem Lab to obtain a grab sample to determine
hydrogen concentration. REFER TO TRM 3.3.9.

Requests Chem lab to obtain a grab sample to determine
hydrogen concentration.

Cue: Chem Lab acknowledges to obtain a grab sample to determine hydrogen
concentration. REFER TO TRM 3.3.9.

SAT/UNSAT*

STEP 11. (6.1.2.4) IF a malfunction of the SJAE is suspected, THEN
REFER TO Section 8.4 and TRANSFER SJAEs.
DETERMINES a malfunction of the SJAE is NOT suspected.

SAT/UNSAT*

STEP 12. (6.1.3) IF off-gas hydrogen rises above 1%, THEN
REFER TO 2-A0I-66-1.

DETERMINES Hydrogen did not rise above 1%.

l Cue: Chemistry reports hydrogen concentration is 0.35% I

SAT/UNSAT*
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Candidate Hand Out

STEP 13. (6.1.4) Only IF analysis or hydrogen analyzers show hydrogen
concentration is below 4%, THEN

PLACE standby recombiner in operation. REFER TO Section 8.3.

DETERMINES that the standby recombiner need to be placed in
operation. Reports this to the SRO.

CUE: Another operator will place the standby recombiner in operation. This
ends the JPM.

SAT/UNSAT*_
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Candidate Hand Out

RELATED TASKS:

K/A REFERENCE:

GEN 2.1.7, Ability to evaluate plant performance and make operational judgements
based on operating characteristics / reactor behavior / and instrument interpretation.

REFERENCES:
OFF Gas System, OI-66, Revision 58
TOOLS AND EQUIPMENT:
Simulator
SAFETY FUNCTION (from NUREG 1123, Rev. 2.)
A-1 Conduct Of Operations

NEW JPM FOR BROWNS FERRY 2000 EXAMINATION. NRC JPM -03
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Candidate Hand Out

Time required for Completion: 10 minutes (approximate).

APPLICABLE METHOD OF TESTING

Performance: Simulate vActual ____ Unit ____
Setting: Control Room__ Sifnulator ____(Not applicable to In-Plant JPMS)
Time Critical: Yes No v | Time Limit NA
Alternate Path: No._v__ No

EVALUATION

CANDIDATE's NAME:

JPM: PASS FAIL:

Comments:

Examiners Name. Date:
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Candidate Hand Out

TASK CONDITIONS:

The plant is in the following condition: Obtain from facility to get proper terminology.

The XXX asks you to evaluate Recombiner 2As performance.  XXCCOOXXXXX

The HWC (Hydrogen Water Chemistry) System is shutdown.
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REVISION LOG

Procedure Number: 2-0I-66 _ Revision Number: 58

Pages Affected: 10, 13, 58
Attachment 1, Page 5
Attachment 3, Page 4

Description of Change: IC -72 DESIGN CHANGE
DCN PIC 50208A (W18208A)

Page 10: Reworded Precaution 3.20 for clarity by placing the specific
isolations defeated by the DCNs.

Page 13: Revised Precaution 3.39 by removing reference to the HWC
System automatic shutdown from a FCV 66-28 valve closure.
These feature has been removed by DCN PIC 50208A (W18208A4) .
The precaution was also revised to include specific
information concerning HWC System auto shutdown as a result
of the SJAE discharge valves (FCV 66-14 and 66-18) being
closed. Information concerning the effect this has on
hydrogen concentrations in the Offgas System has also been
added.

Reworded Precaution 3.42 to state the HWC System should be
shutdown prior to swapping SJAE’s.

Page 58: Added note 3 stating “The HWC system is shutdown prior to
intentional swapping of SJAEs to prevent receipt of the
automatic trip of the HWC system that will occur when both
SJAE DISCHARGE VALVES 2-FCV-66-14 and 18 are closed”.
Reworded Step 8.4.2.2 for clarity.

Attachment 1

Changed UNID 2-66-658 to 2_SHV-066-0658 to reflect current plant
labeling. This addresses PCR 990411.

Attachment 3
Corrected discrepancy for breaker location.

Added the following breakers located on Panel 2-9-9,
(Cab 5) Unit Nonpreferred.

T 522 OFFGAS SYSTEM NORMAL SUPPLY
' 524 RECOMBINER A OFFGAS SYSTEM
526 RECOMBINER B OFFGAS SYSTEM
529 OG SAMPLE PANEL HWC SYSTEM

********************************************************************

THIS REVISION AFFECTS SYSTEM STATUS CONTROL. CHECK 0-0I-57C ATTACHMENT
3B TO SEE IF BREAKERS 522, 524, 526, and 529 HAVE BEEN VERIFIED IN
THEIR PROPER POSITIONS.

*********************************************************************
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TITLE: OFF-GAS SYSTEM UNIT 2
2-0I-66
REV 0058

1.0 PURPOSE

The purpose of this procedure is to provide instruction for
operation of the Off-Gas (OG) System. Operation of the following
subsystems and components are included: Steam Jet Air Ejector
(SJAE) -Recombiner Trains, Glycol Cooler, Charcoal Adsorber,
Mechanical (Condenser) Vacuum Pump, and Hydrogen Analyzers.

2.0 REFERENCES

2.1 Technical Specification

Section 5.5, Programs and Manuals

Section 5.5.8, Explosive Gas and Storage Tank Radioactivity
Monitoring Program

Technical Reguirements Manual

Section 3.7.2, Airborne. Effluents ‘
Section 3.3.9, Offgas Hydrogen Analyzer Instrumentation

2.2 Offsite Dose Calculation Manual

Section 1/2.2.2, Gaseous Effluents.

2.3 Final Safety Analysis Report

Section 9.5, Gaseous Radwaste System.
Section 10.23, Hydrogen Water Chemistry System
Section 13.0, Conduct of Operations.

2.4 Plant Instructions A
>-AOI-47-3, Loss of Condenser Vacuum Abnormal.

2-A0I-66-1, Off-Gas Hp High Abnormal.

2-A0I-66-2, Off-Gas Post-Treatment Radiation HI-HI-HI Abnormal.

2-0I-1, Main Steam System.

2-0I-2, Condensate System.

0-0I-2C, Demineralized Water System.
2-0I-4, Hydrogen Water Chemistry System.
0-0I-12, Auxiliary Boilers System.
2-0I-24, Raw Cooling Water System.

0-0I-25, Raw Service Water System.
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TITLE: OFF-GAS SYSTEM UNIT 2

2.

4

2-0I-66
REV 0058
Plant Instructions (Continued)

2-0I-30C, Turbine Building Ventilation System.
0-0I-32, Control Air System.

0-0I-33, Service Air System.

2-0I-37, Gland Seal Water System.

2-0I-47, Turbine Generator System.

2-0I-47C, Seal Steam System.

0-0I-57B, 480V/240V AC Electrical System.
0-0I-57C, 208V/120V AC Electrical System.

0-0I-57D, DC Electrical System.

1-, 2-, 3-0I-90, Radiation Monitoring System.

2-0I-99, Reactor Protection System.

2-GOI-100-1A, Unit Startup from Cold Shutdown to Power

Operation and Return to Full Power From
Power Reductions.

2-GOI-100-1B, Unit Startup From Cold Shutdown to Hot Standby.

2-GOI-100-1C, Unit Startup From Hot Standby to Power Operation.

2-GOI-100-12A, Unit Shutdown from Power Operation to Cold

Shutdown and Reductions in Power During Power
Operations.

2-ARP-9-7, Alarm Response Procedure.

2-SI-4.2.K-5(A) and (B), Off-Gas Hydrogen Analyzer A and B

Calibration.

SspP-13.51, Tracking Limiting Conditions for Radiocactive Liquid

and Gaseous Effluent Monitoring Instrumentation.
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TITLE: OFF-GAS SYSTEM UNIT 2
2-0I-66
REV 0058
2.5 Plant Drawings

15N711-1, 480V Auxiliary Power.

2912402, Piping & Instrument Diagram - Glycol Cooler.
2912463, Glycol Cooler.

2912471, Glycol Cooler.

45N602-7, Turbo—Generatér Auxiliary.
2447E610—1—4, Main Steam System.
2-47E610-2-1B, Condensate System.

2-47E610-4, Hydfogen Water Chemistry System
47W610-6 series, Heater Drains and Vents.
2-47E610-66 series, Off-Gas System.

45N614 series, 120V AC/250V DC Valves & Misc.
0-15E701-1, 480V Motor Control Center A.
0-15E701-2, 480V MCC B.

7-45FE732-3, 480V Diesel Auxiliary Bd B.
0-45E736-1, 480V Control Bay Vent Bd A.
2-45E747-1, 480V Unit Board 2A.

2-45E747-2, 480V Unit Board 2B.

2-45E753-1, 480V Turbine MOV Bd 2A.
2-45E753-3, -4, 480V Turbine MOV Bd 2B.
2-45E753-5, -6, 480V Turbine MOV Bd 2C.
45N777 series, 480-V Unit Auxiliary Power.
2-47E801 series, Main Steam.

2-47E805 series, Heater Drains and Vents.
2—47E80§ series, Off-Gas System.

2-47E808-5, Offgas Sample Panel Flow Diagram

2-47E815 series, Auxiliary Boiler System.
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TITLE: OFF-GAS SYSTEM UNIT 2
' 2-01I-66
: REV 0058
2.5 Plant Drawings

2-47E866-6, Recombiner Room & Off-Gas Dehumidification System.

2-105E2598 Offgas Monitor Panel elementary Diagram

2.6 Vendor Manuals

GEK-45765, Off-Gas System, BFN-CVM-0041, BFN-VTM-G080-9280.

ACME Freon Refrigeration Compressors (Chilled Water), Contract
#91167, BFN-CVM-1139, BFN-VTM-A035-0010.

Air Correction Division (Gen. Instr. Catalytic Recombiners),
Contract #90744, BFN-CVM-1146, BEN-VTM-CA28-0010.

Process Equipment Co. Instruction Manual (Moisture and Water
Separators), Contract #90744, BFN-CVM-1600, BFN-VTM-P400-0010.

Foster Wheeler Operating Instructions (Precooler and SJAE),
Contract #90744 and 91750, BFN-VTM-F175-0040.

MSA Research Corporation (HEPA Filters), Contract #90744 and
91750, BFN-CVM-0622.

Cosmodyne Glycol Coolers, BFN-VTM-C650-0010, Contract #'s 84698,
90744 and 91750. -

GEK-105901 General Electric Offgas Monitor Panel

2.7 Miscellaneous Documents

GE SIL 150R2, Ignition Prevention for Recombiner/Charcoal
Adsorber Off-Gas Systems.

GE SIL 497, Hydrogen Ignition in Off-Gas System.

INPO SOER 82-013, Intrusion of Resin, Lubricating Oils, and
Organic Chemicals Into Reactor Coolant Water.

SEQOPR 96—03—066—002 Off-Gas Condenser Level Controller System.
SEOPR 96-02-066-004, Isolating RCW to Off Gas Precooler.

BFPER960835 Recombiner Room Parallel Cooler Operation.

T. F. Van Natta, Jr. To J. D. Shaw, Use of Auxiliary Boiler Steam
for Steam Jet Air Ejectors (SJAE) Above 10% Reactor Power,
January 6, 1997.

EWR No. 96-0-066-006, Use of Auxiliary Boiler Steam for the Steam
Jet Air Ejectors (SJAE), 1/9/97.

EWR No. 97-0-066-077, Operation of Unit 2 and/or 3 with Off-Gas
Dehumidification Chiller out of service.
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TITLE: OFF-GAS SYSTEM UNIT 2
2-0I-66
REV 0058

3.0 PRECAUTIONS AND LIMITATIONS

3.1 [NER/C] Chemical contamination of the O0ff-Gas Building floor
drains with glycol must be avoided since the substance can pass
through the Radwaste System process and eventually be injected to
the reactor via the Condensate System. [INPO SER 82-013]

3.2 The recombiner shall be warmed to greater than 240°F and purged
with dry air prior to admitting process gas. Recombiner shall
NOT be operated with inlet temperature less than 240°F.

3.3 Technical Specifications, Technical Requirements Manual, and the
ODCM shall be referred to in the event an Off-Gas Post-Treatment
Radiation Monitor, Off-Gas Hydrogen Analyzer, Or Mechanical
Vacuum Pump is made or found to be inoperable.

3.4 Seal air to Off-Gas System valves shall be maintained to prevent
off-gas leakage through valve packing.

‘3.5 Glycol coolant refrigeration machine crankcase heaters should be
on at least 2 hours before starting glycol unit.

3.6 The following stack dilution fan operational requirements should
be observed:

® One Unit 2 Stack Dilution Fan is required to remain in
operation to provide dilution air flow when Unit 2 Offgas
System is required for unit operation. This requirement
provides dilution flow to any potential hydrogen concentration
in Offgas flow.

e The required flow for stack gas 0-FI-90-271 is 16,366 scfm. To
preclude receiving erroneous alarms, optimum flow is 18,500.
Fither one or both Stack Gas Dilution Fans can be placed in
service to satisfy these requirements. This may require 4
Stack Dilution fans (total for the plant) to be placed in
service. This requirement provides minimum main stack flow for
correct and accurate isokinetic radioactive release rate
sampling and monitoring. _Any two Stack Dilution Fans from

separaté Units and one Filter Cubicle Exhaust Fan as a minimum
may meet this flow rate. :

® When all SBGT Trains are secured and any evolution has the
potential to discharge radioactive effluents through the main
stack, one Unit 2 and one Unit 3 Stack Dilution Fan should
remain in operation. This requirement provides clean air flow
through the dilution cross-tie to SBGT ducts. This prevents
the potential back flow of radioactive effluents through the

SBGT duct work. :
® [II/C] When notified by Rad Con of confirmed airborne

radioactivity in the SBGT building, maximum blocking flow may
be obtained by either removing unit 1 dilution fan from
service and placing 2A, 2B, 3A, and 3B dilution fans in
parallel service or throttling unit 2 and 3 stack dilution

outlet (2-DMP-66-1101 and 3-DMP-66-1102). [BFPER 980030]

e Anytime all stack Dilution Fans are removed from service, a
train of SGT must be placed in service. A Stack Dilution Fan
or Standby Gas Treatment must be in operation when any
potentially radioactive gas is being discharged out the stack.
This will dilute potential hydrogen and prevent backflow into
the Standby Gas Treatment System.
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TITLE:. OFF-GAS SYSTEM UNIT 2

3.11

3.14

2-0I-66
REV 0058

PRECAUTIONS AND LIMITATIONS (Continued)

Following startup, while still at low power, recombiner
performance and hydrogen concentration should be closely
monitored.

Off-Gas System valves are potentially spark-producing when
operated; therefore, when hydrogen concehntration is suspected of
being greater than 4%, NO action shall be taken that will change
off-gas valve positions until after the unit is shut down.

The mechanical vacuum pumps shall NOT be used to purge the main
condenser if hydrogen concentration is suspected of being
present.

The mechanical vacuum pumps shall NOT be used when reactor power
is greater than 5%.

Charcoal bed alignment during power operation shall NOT be
changed. Any major change in off-gas flow will disturb bed
equilibrium and result in a temporary (8 to 12 days) rise in
stack discharge activity.

Charcoal bed prefilter and afterfilter differential pressure
shall not exceed 10" HyO. Switching to standby filters is
recommended when filter differential pressure reaches 8" HpO.

The Mechanical vacuum pumps will auto trip under any of the
following conditions:

. Hotwell pressure is equal to or below -26" HG, or

. Hotwell pressure is equal to or below -22" HG, with reactor
pressure greater than or equal to 600 psig (vacuum pumps
suction valves also auto close), or

L Main Steam Line radiation is greater than or equal to 3

times normal background at full load (vacuum pumps suction
valves also close), or

L Seal water pump trips, or

L Undervoltage.

During SJAE operation, steam supply pressure shall be maintained
between 190 and 225 psig. Insufficient steam pressure will

result in improper dilution of hydrogen. Excessive steam
pressure causes water droplet carryover which reduces efficiency.
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3.20

3.21
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PRECAUTIONS AND LIMITATIONS (Continued)

During power operation above 25% power, the discharge of the
SJAEs must be routed through the charcoal adsorber.

Mechanical vacuum pumps will not start unless a seal water pump
is running and hotwell pressure is above -26" Hg.

GE-SIL-150 recommends that off-gas process valves be fabricated
with spark-proof material on closure contact points. Inspection
of the SJAE discharge valves (2-FCV-66-14 & 18) proved that these
valves were not fabricated correctly. Until the time that spark
proof valves can be installed, it is GE's recommendation that
manual swapping of SJAE should be done after verifying low levels
of Hp in the Off-Gas System. Automatic swapping of the SJAEs
will be administratively controlled to prevent automatic valve
operation during unverified Hp levels.

The standby SJAE will still auto start when hotwell pressure
rises to -25 inches Hg if auto isolation is NOT present and the
following valves are aligned:

. HS-90-155 is in AUTO after RESET.

. HS for SJAE is in AUTO.

. HS for other SJAE is in OPEN.

. SJAE suction and outlet valve control switch in OPEN.

Off-Gas System auto isolation (closure of 2-FCV-66-28) will occur
on any combination of HI-HI-HI, downscale, or inoperable trip
simultaneously in both trip channels of the post-treatment
Radiation Monitoring System after a five second time delay.

SJAE auto isolations on off gas holdup volume high temperature,
high pressure, and low condenser vacuum have been removed by DCNs
T34764A and T39736A.

After auto isolation, HS-90-155 must be placed to RESET and then
AUTO to place system back in service when initiating conditions
are corrected.
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3.0

3.22

3.23

3.24
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REV 0058
PRECAUTIONS AND LIMITATIONS (Continued)

To place an individual SJAE in service (manually):

e TInlet and outlet condensate valves must be open and condensate
pressure greater than or equal to 60 psig.

® Steam isolation valves to other SJAE must be closed.

® Steam pressure greater than or equal to 180 psig (170 psig on
Aux. Steam) (30 second time delay).

Individual SJAE shutdown (PCV closure) is caused by:

L] Condensate pressure less than 60 psig or inlet/outlet
condensate valve fully closed.

L] Other SJAE steam isolation valve not fully closed.

. - Steam pressure less than or equal to 170 psig (160 psig
Aux. Steam).

Air purging of an isolated SJAE is required prior to and during
maintenance of the SJAE and associated piping in order to
eliminate the buildup of combustible gases.

Pressure switch 2-PS-12-80A(B) allows operation of the SJAEs on
auxiliary boiler steam by opening valves 2-FCV-66-14(18) SJAE
discharge valve and 2-FCV-1-150(152) SJAE intercondenser drain
valves when auxiliary steam pressure is 170 psig and rising.
These valves will close at 160 psig lowering.

Placing handswitch 2-HS-1-150(152) to AUTO or OPEN will:

. Shut off auxiliary boiler steam to both SJAEs after a 60
second time delay.

L Close the main steam pressure control valves,
2-PCV-1-151(153) and 2-PCV-1-166(167) if at least 180 psig
main steam supply pressure is not achieved within 30
seconds.
Once the SJAE is placed in service on main steam, if steam supply
pressure to the SJAE falls below 170 psig for 5 seconds to either
the 1st, 2nd, or 3rd stage, the following valves will close:
2-FCV-66-14(18), Off-Gas Outlet Valve from SJAE A(B).
2-FCV-1-150(152), SJAE A(B) Intercondenser Drain Valve.
2-PCV-1-166(167), Main Steam Pressure Control Valves.
2-PCV-1-151(153), Main Steam Pressure Control Valves.
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3.0 PRECAUTIONS AND LIMITATIONS (Continued)

3.28 Just prior to establishing condenser vacuum, the CON DEMIN TO FL
DR, 2-43-1020 and the HOTWELL SAMPLE TO FL DR, 2-43-1019 should
be closed to prevent loss of wvacuum.

3.29 fNER/C] Low point drains are required to be maintained in the
open position during startup to reduce the likelihood of
recombiner quenching. [GE SIL 497]

3.30 [NER/C] At least one of the hydrogen monitors is required to be
placed in the manual mode during any Off-Gas System transient to
ensure continuous availability of monitoring. [GE SIL 497]

3.31 A hydrogen analyzer must be declared inoperable if no flow can be
established or it fails to go through a calibration check within 4
hours.

3.32 Lowering recombiner temperature is a direct indication of
moisture carryover. Therefore, recombiner temperature should be
monitored during SJAE transfers.

3.33 Chemistry notification is required when any system changes are
‘made that may affect the chilled water system volume (additions
_to or draining from, crossties between units, etc.).

3.34 [SEOPR] RCW may be isolated to the Off Gas Precooler for a
maximum of 8 hours. During this time, SJAE suction pressures
shall be closely monitored for the first 15 minutes that the RCW
is isolated. If either SJAE suction pressure changes by greater
than 1” hg, then RCW flow shall be restored to the Precooler.
[96-02-0066-004]

3.35 (II/C)During routine plant evolutions, notify RADCON prior to
making changes in the Off-Gas System which could cause a rise in
area radiation levels. Confirmation RADCON has implemented
appropriate radiological controls/barriers for the expected Off-
Gas System alignment shall be obtained prior to performing the
alignment. (BFPER961778)

3.36 The presence of any available oxygen in the effluent of the
Off-gas recombiners indicates that sufficient oxygen is present
for complete recombination of the hydrogen entering the
recombiner. The Hydrogen Water Chemistry System should be
adjusted to maintain oxygen at the effluent of the recombiner
at 21 %, complete recombination of all hydrogen entering the
recombiner does not require 21% oxygen to be present.
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3.0 PRECAUTIONS AND LIMITATIONS (Continued)

3.37 Securing Hydrogen injection to the condensate system may result
in a small net RISE or FALL in the amount of hydrogen leaving
the reactor, depending upon the initial hydrogen injection rate.
Performing an immediate shutdown of the Hydrogen Water Chemistry
(HWC) system in response to a High Off-gas hydrogen
concentration is not recommended unless a failure in the HWC
system is found. \

3.38 The net amount of hydrogen leaving the reactor when operating at
certain hydrogen injection rates (without Noble Metal Coating
Injection) in the Hydrogen Water Chemistry System may be less
than the hydrogen released by the radiolysis reaction when not
using HWC. A drop in recombiner temperatures could occur when
the HWC system is in service at an injection rate just
sufficient to minimize the radiolysis. Raising hydrogen
injection rates to values above the rate which yields minimum
radiolysis would cause recombiner temperatures to rise again
due to additional hydrogen recombination.

3.39 —Isolation of the Steam Jet Air Ejectors (both 2-FCV 66-14 and 66
18 closed), will result in the HWC System, if in service, having
an automatic trip which immediately isolates both hydrogen and
oxygen injection. This situation will result in rising hydrogen
concentration in the Offgas System due to very little
recombination taking place. The duration of this transient will
depend on the injection rate and when the SJAE is placed back in
service. The duration of this transient should be less than 15
minutes from the time Off Gas flow is re-established through the

3.40 An automatic shutdown of the HWC system occurs if the Off-gas
oxygen concentration either exceeds 40% or falls below 5%
oxygen.

3.41 No automatic shutdown of the HWC system occurs as a result of
high hydrogen levels in the Off-gas system.

3.42 ShutdeownTthe HWC system should be shutdown prior to |
intentional swapping of SJAEs to prevent receipt of the
automatic shutdown of the HWC system that will occur when both
SJAE DISCHARGE VALVES 2-FCV-66-14 and 18 are closed.
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4.0 PRESTARTUP/STANDBY READINESS REQUIREMENTS

NOTE:

When Section 4.0 is required to be verified by subsequent sections,
Section 4.0 shall be performed.

4.1 VERIFY the following related system requirements are satisfied:

4.1.1 The following panels are energized. REFER TO 0-OI-57B,
0-01-57C, 0-0I-57D:

4.1.1.1 480V Turbine MOV Board Z2A.
4.1.1.2 480V Turbine MOV Board ZB.
4.1.1.3 480V Turbine MOV Board 2C.
4.1.1.4 480V Unit Board Z2A.

4.1.1.5 480V Unit Board 2B.

4.1.1.6 480V Diesel Auxiliary Board 2A.
4.1.1.7 480V Diesel Auxiliary Board ZB.
4.1.1.8 480V Control Bay Vent Board A.
4.1.1.9 480V Off-Gas MCC A.

4.1.1.10 480V Off-Gas Bldg MCC B.
4.1.1.11 Panel 2-9-9, Cabinet 2.
4,1.1.12 Panel 2-9-9, Cabinet 3.
4.1.1.13 Battery Board 2.

4.1.1.14 Panel 2-9-9, Cabinet 5
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4.0 PRESTARTUP/STANDBY READINESS REQUIREMENTS (Continued)

4.1.2 The following system lineup checklists are current:

4.1.2.1 Attachment 1, Off-Gas System Valve Lineup
Checklist, Unit 2.

4.1.2.2 Attachment 2, 0ff-Gas System Panel
Lineup Checklist, Unit 2.

4.1.2.3 Attachment 3, Off-Gas System Electrical
Lineup Checklist, Unit 2.

4.1.2.4 Attachment 4, Off-Gas System Instrument
Inspection Checklist, Unit 2.

4.2 VERIFY the following support system requirements are
satisfied:

4.2.1 The Radiation Monitoring System is in operation
for the Stack Gas, Off-Gas, and Main Steam Line
Radiation Monitors. REFER TO 2-0I-90.

4.2.2 The Condensate System is in operation to
provide cooling to the 0ff-Gas condenser and
the SJAE intercondensers. REFER TO 2-0I-2.

4.2.3 The Demineralized Water System is in service to

supply demineralized water to the glycol tanks.
REFER TO 0-0I-2C.
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UNIT 2
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4.0 PRESTARTUP/STANDBY READINESS REQUIREMENTS (Continued)

4.2.4

The Control Air System is in operation to supply purge air

to the recombiners,

instruments,

instrument air to the seal water level

and seal air to the following Off-Gas System
valves (associated flow indicators are in parentheses):

2-66-600 (2-FI-66-139)

2-FCV-66-72 (2-FI-66-72)
2-66-602 (2-FI-66-138)

2-1LCV-66-94 (2-FI-66-94)
2-FCV-66-97 (2-FI-66-97)
2-LCV-66-93 (2-FI-66-93)
2-FCV-66-98 (2-FI-66-98
2-FCV-66-85 (2-FI-66-85
2-66-616 (2-FI-66-140)

2-FCV-66-91 (2-FI-66-91)

2-66-617 (2-FI-66-142)
2-FCV-66-78 (2-FI-66-78
2-FCV-66-122 (2-FI-66-122)

2-FCV-66-123 (2-FI-66-123)

2-66-628 (2-FI-66-141)
2-66-629 (2-FI-66-143)
2-FCV-66-113A (2-FI-66-113A)
2-FCV-66-113B (2-FI-66-113B)
2-FCV-66-117 (2-FI-66-117)
2-FCV-66-118 (2-FI-66-118)

REFER TO 2-0I-32.

The Auxiliary Boilers System is in operation to
provide steam for initial system warm-up and
purge. REFER TO 0-0I-12.

The Raw Service Water System is in service to
provide cooling to the glycol refrigeration
units. REFER TO 0-0I-25.

The Raw Cooling Water system is in service to
provide cooling to the chilled water units.
REFER TO 2-0I-24.

The Gland Seal Water System is in service for
sealing water to main condenser seals and
vacuum breakers. REFER TO 2-0I-37.

The Hydrogen Analyzers, Panel 2-LPNL 925-0588, are
energized with heat trace in service for at least one hour
prior to establishing flow through the sample panel. REFER
TO 2-SI-4.2.K-5(A) and 2-S8I-4.2.K-5(B) to declare the
Hydrogen Analyzers operable.
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5.0 STARTUP

NOTE:

The following sub-sections, 5.1 through 5.11, will normally be done
sequentially, however, a sub-section may be skipped if that particular
evolution has already been done or may be performed out of order at
the direction of the Shift Manager/Unit Supervisor.

5.1 Establishing Off-Gas Stack Air Flow

5.1.1 VERIFY the following initial conditions are satisfied:

5.1.1.1 All Precautions and Limitations in Section 3.0
have been reviewed. '

5.1.1.2 The Off-Gas System is in Prestartup/Standby
Readiness in accordance with Section 4.0.

5.1.2 PLACE stack dilution fan(s) in service by performing the
following:

NOTES:

(1) The following operations are performed at Control Room Panel
2-9-8 unless otherwise noted.

(2) A standby Stack Dilution Air Fan will auto start when flow at
DILUTION AIR FANS FLOW LOW indicating switch, 2-FIS-66-33A(B),
Panel 25-211, reaches 0.03" HpO.

(3) The red and green indicating lights above Stack Dilution Fan
control switches 2-HS-66-29A and 2-HS-66-31A indicate the
position of the associated Stack Dilution Fan Discharge Damper.

(4) The required flow for stack gas 0-FI-90-271 is 16,366scfm. To
preclude receiving erroneous alarms, optimum flow is 18,500.
Either one or both Stack Gas Dilution Fans can be placed in
service to satisfy these requirements. This may require 4 Stack
Dilution fans (total for the plant) to be placed in service.

5.1.2.1 START the STACK DILUTION FAN 2A(B) using control
switch, 2-HS-66-29A(31A), and VERIFY associated
discharge damper red (open) indicating light(s)
illuminate.

5.1.2.2 RESET ANN: STACK GAS DILUTION AIR FLOW LOW
(2-XA-55-7A, Window 3) on Panel 2-9-7.
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5.1 Establishing Off-Gas Stack Air Flow (Continued)

5.1.2.3 If desired to place a Stack Dilution Fan in
standby, THEN

5.1.2.3.1 PLACE the STACK DILUTION FAN SEL control
switch, 2-X5-66-29, to FAN B(FAN A)
position.

5.1.2.3.2 PLACE standby STACK DILUTION FAN 2B(A)
control switch, 2-HS-66-31A(297A), in
AUTO.

5.1.3 PLACE stack filter cubicle exhaust fan in service by
performing the following:

NOTE:

The following operations are performed at the Unit 1 Control Room
Panel 9-8 unless otherwise noted.

5.1.3.1 START the STACK FLT CUBICLE EXH FAN A(B) using
control switch, 1-HS-66-44A(46A), and VERIFY
associated discharge damper red (open) indicating
light illuminates.

5.1.3.2 RESET the STACK FILTER CUBICLE EXHAUST FLOW LOW

annunciator (XA-55-7A, Window 8) on Unit 1 Panel
9-7.

Page 19 of 94 2-0I-66



TITLE: OFF-GAS SYSTEM UNIT 2
2-0I-66
REV 0058

5.2 Placing Mechanical Vacuum Pump in Service
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CAUTIONS

(1) Mechanical vacuum pumps shall NOT be used to purge main condenser
if hydrogen concentration is suspected of being present.

(2) Mechanical vacuum pumps shall NOT be used when reactor power is
greater than or equal to 5%.

dkhkhkhkhkhkhhkhkdhkdhhdhkhdhdhhkhddrhdbhhhbrdbrhbbdbdhkhhhkhbhkhbhbhbdbbhhkhbhdhhbhhhhbhbhkddhhhrhkddhhi

5.2.1 VERIFY CLOSED the COND DEMIN TO FL DR, 2-43-1020 (T-6G 557'
EL) and HOTWELL SAMPLE TO FL DR, 2-43-1019 (T-9C 551' EL)
to prevent loss of vacuum.

5.2.2 VERIFY Condensate System in service. REFER TO 2-0I-2.

5.2.3 VERIFY OPEN CNDR 221, 2A2, 2B1, 2B2, 2Cl, AND 2C2 OFFGAS
SHUTOFF VALVES.

5.2.4 VERIFY OPEN the following seal water valves (Vacuum Pump
Room A(B), TS{7)-D, El1 604"'):

5.2.4.1 VAC PUMP A(B) Sov, 2-37-511(509).
5.2.4.2 VAC PUMP A(B) SOV, 2-37-512(510).
5.2.4.3 VAC PUMP A(B) SEP SOV, 2-37-508(507).
5.2.5 VERIFY Mech Vac Pump 2A(2B) water level in CNDR VAC PUMP
SEP 2A (2B) CNDS LEVEL MECH VAC PUMP SEP A(B) CNDS LEVEL,
2-LG-066-0055, (0056)is approximately 1/2 full.
NOTE:

The following operations are performed at Control Room Panel 2-9-8
unless otherwise noted.

5.2.6 CHECK hotwell pressure as indicated on HOTWELL PRESS AND
TEMP recorder, 2-XR-2-2, Panel 2-9-6, is above -26
inches Hg.
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5.2 Placing Mechanical Vacuum Pump in Service (Continued)

5.2.7 OPEN the MECH VAC PUMP A(B) SUCTION VALVE, using
2-HS-66-36A(40A) . '

5.2.8 RUN the Seal Water Pump for approximately 30 seconds using
MECH VAC PUMP A(B) SEAL WTR PUMP TEST, 2-HS-66-39C(43c)
located in Mechanical Vacuum Pump room EL 604°'.

5.2.9 START the MECH VACUUM PUMP A(B) using control switch,
2-HS-66-39A(43A) .

NOTE:
The seal water pump will automatically start with its associated
mechanical vacuum pump.

5.2.10 CLOSE the CONDENSER VACUUM BREAKERS using control switch,
2-HS-66-1A.

5.2.11 CHECK hotwell pressure is lowering as indicated on
HOTWELL PRESS AND TEMP recorder, 2-XR-2-2, at Panel
2-9-6.

5.2.12 PREPARE the Offgas Analyzer Panel 2-LPNL-925-0588 for warm
up by positioning the following valves on the panel as
indicated: :

e Fully OPEN OFFGAS TRAIN A BYPASS THROTTLE VLV 2-THV-
066-1049

e Fully OPEN OFFGAS TRAIN B BYPASS THROTTLE VLV 2-THV-
066-1050

e CLOSE OFFGAS TRAIN A SAMPLE FLOW CONTROL VLV 2-FCV-
066-1047

e CLOSE OFFGAS TRAIN B SAMPLE FLOW CONTROL VLV 2-FCV-
066-1048
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Placing Glycol Cooling in Service

NOTES:

(1)

(2)

The refrigeration machine crankcase heaters should be energized
for at least 2 hours prior to starting the glycol unit.

The following bperations are performed at Panel 25-96 in the
Off-Gas Building unless otherwise noted.

5.

5.

3.

1

.8

VERIFY compressor oil level is mid-range in sightglass.
RESET low oil pressure and low discharge pressure trips.

VERIFY ANN: GLYCOL STORAGE TANK LEVEL LOW (2-XA-55-53,
Window 26) is reset.

VERIFY the POWER toggle switch is ON.

START the GLYCOL TANK AGITATOR using control switch,
2-HS-66-99.

PLACE the SENSOR SELECT toggle switch to position B(A) to
select RTD at Glycol Tank.

START the GLYCOL PUMP A(B) using control switch,
2-HS-66-104B (105B), and OBSERVE GLYCOL PUMP DISCHARGE
PRESSURE, 2-PI-66-103A, rises to approximately 30 psig.

PLACE standby GLYCOL PUMP B(A) control switch,
2-HS-66-105B(104B), in AUTO.
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Placing Glycol Cooling in Service (Continued)

5.3.9 PLACE the REFRIGERATION UNIT 2A(2B) control switch
2-HS-66~102A(C) in AUTO on Panel 2-9-53.

5.3.10 START the REFRIGERATION MACHINE A(B) using control
switch, 2-HS-66-102B (D).

5.3.11 ADJUST Raw Service Water from Refrigeration Unit A (B),
2-FCV-66-102A(B) as necessary to maintain Compressor
Discharge Pressure from 130 to 160 psig (Off-Gas Bldg.
538' EL).

5:3.12 PLACE standby REFRIGERATION MACHINE B(A) control switch,
2-HS-66-102D(B), in AUTO.

NOTES:

(1)

(2)

If glycol coolant temperature is greater than 36°F, the standby
refrigeration machine will start when placed in AUTO.

Every 24 hours, system timers automatically switch the operation
from the operating machine to the standby refrigeration machine.
5.3.13 RESET ANN: CHARCOAL BED REFRIGERATION MACHINE INOP

(2-XA-55-53, Window 5).

5.3.14 OBSERVE the GLYCOL STORAGE TANK TEMPERATURE, 2-TRS-66-100,
Panel 2-9-53, stabilizes at approximately 34°F.

5.3.15 STOP the GLYCOL TANK AGITATOR with control switch,
2-HS-66-99.
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5.4 Placing Chilled Water System in Service

NOTE:

The following operation is performed locally at Turbine Building El.
586', T10-B unless otherwise specified. :

N S N R R R R R R R R R R R R R R R R PR R R SRR R R R R R R R R R R

CAUTION

Do not operate heaters without oil in the crankcase. The crankcase
heating elements must be submerged or they can overheat.
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NOTE:

Chemistry should be contacted any time system changes are made that
may affect system volume (additions to or draining from, crossties
between units, etc.).

5.4.1 VERIFY compressor oil level is mid-range in sightglass.

5.4.2 VERIFY local OFF-GAS DEHUMIDIFICATION WATER CHILLER
disconnect switch is closed to provide power to the
crankcase heaters.

NOTE:

If time permits, and the compressor is cold to the touch, allow four
hours heat-up time prior to placing the OG CHILLER inservice.

5.4.3 VERIFY OG CHLR EXP TANK LEVEL, 2-LG-066-0061 from 1/2 to
3/4 and OG CHLR CHW PMP B SUCT PRESS, 2-PI-066-0062, at
approximately 12 psig.

5.4.4 PERFORM the following to establish the correct level in
the chilled water expansion tank. '

5.4.4.1 CLOSE 2-PCV-2-264 OUTLET SOV, 2-SHV-002-1357.
5.4.4.2 THROTTLE OPEN OG CHLR CHW PUMP B SUCTION STNR DR,

2-DRV-066-544 and slowly DRAIN the chilled water
expansion tank.
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5.4 Placing Chilled Water System in Service (Continued)

5.4.4.3 WHEN Chilled water Pump B suction pressure reaches
atmospheric, THEN

OPEN OG CHLR CHW EXPANSION TANK VENT,
2-VTV-066-0542

5.4.4.4 WHEN Chilled Water Expansion Tank is drained THEN
CLOSE the following valves:

e OG CHLR CHW PUMP B SUCTION STNR DR, 2-DRV-066-
0544.

e OG CHLR CHW EXPANSION TANK VENT, 2-VTV-066-0542.

5.4.4.5 OPEN 2-PCV-2-264 OUTLET SOV, 2-SHV-002-1357.

NOTE:

When adding water, level will continue to rise after the vent valve is
cycled until pump suction pressure equalizes. Level changes should be
made in small increments.

5.4.4.06 IF level stabilizes too low, THEN

OPEN OG CHLR CHW EXPANSION TANK VENT, 2—VTV—066—
542 to raise tank level AND CLOSE at desired
level.

5.4.5 VERIFY the OFFGAS CHILLER POWER CONTROL toggle switch,
2-HS5-066-0936A, is.in ON position.

5.4.6 RESET low temperature and low pressure trips using OFFGAS
CHILLER MOTOR RESET, 2-HS-066-0936B.

5.4.7 START the OG CHILLER CHW PUMP B uéing local STOP-START
pushbutton, 2-HS-066-0059, and OBSERVE the OG CHLR CHW PMP
DISCH PRESS, 2-PI-066-0063, rises to approximately 40

psig.
5.4.8 VERIFY compressor motor running.

5.4.9 CHECK the OG CHLR EXP TANK LEVEL, 2-LG-066-0061, and
REPEAT Step 5.4.3 if water level has dropped.
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5.4 Placing Chilled Water .System in Service(Continued)

NOTES:

1) The 2A Room Cooler is normally used if the 2A Recombiner is in
service and the 2B Room Cooler is normally used if the 2B
Recombiner is in service. If conditions necessitate, 2A Room Cooler
may be run with 2B Recombiner in service and 2B Room Cooler may be
run with 2A Recombiner in service.

2) If conditions in the Recombiner Room (temperature) necessitate the
use of both Recombiner Room Cooling Coils, then at Unit Supervisor
discretion, both room coolers can be run at the same time by
performing section 8.19.

5.4.10 PERFORM the following at JB-4432 (Turbine Bldg, El1. 586",
T6-B) :

5.4.10.1 START the RECOMBINER ROOM CLG COIL FAN 2A(2ZB)
using control switch, 2-HS-066-0131A(B).

5.4.10.2 PLACE the RECOMBINER ROOM CLG COIL 2B (2A)
control switch, 2-HS-066-0131B(A), in STANDBY.
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5.5 Restoring Off-Gas Treatment Building Sump Loop Seal

5.

5.

1

IF the Off-Gas System has been shutdown in excess of 30
days, THEN '

VERIFY the O0ff-Gas Treatment Building Sump loop seal is
filled by performing the following in the Off-Gas Building
EL 538':

5.5.1.1 CONNECT a hose between COOLER CNDR B SHELL SIDE
' FLUSH Valve 2-66-611 and any Demineralized Water
Service Connection.

5.5.1.2 OPEN 2-66-611.

5.5.1.3 OPEN the Demineralized Water Service Connection
Valve for 1 to 2 minutes THEN

CLOSE the Demineralized Water Service Connection
Valve.

5.5.1.4 CLOSE 2-66-611 and REMOVE hose.
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5.6 Dry Air Purge and Recombiner Warm-up

NOTES:

1) Recombiner warm-up from cold condition may require in excess of 4
hours.

2) The following operations are performed at Control Room Panel 2-9-53
unless otherwise noted. ,

3) Opening the Unit 2 Off-Gas System Isolation Valve, 2-66-28, while
establishing dry air purge can result in perturbations in the Unit
3 Off-Gas System. Unit 3 should be made aware of this during the
performance of Step 5.6.3. :

4) The performance of this section to establish dry ailr purge can have
the following effects on the Off-Gas System:

e Rising Off-Gas System flow.
e Lowering Off-Gas Pretreatment radiation.
Rising Off-Gas Post Treatment sample flow

5.6.1 VERIFY the OFFGAS TREATMENT SELECT handswitch,
2-XS-66-113 is in BYPASS.

5.6.2 OPEN the OFFGAS SYSTEM ISOLATION VALVE using 2-HS-66-28.

5.6.3 NOTIFY Unit 3 that Unit 2 is opening Off-Gas System
Isolation Valve 2-FCV-66-28. REFER TO Note 3.

5.6.4 VERIFY OPEN both Recombiner Discharge Valves:
5.6.4.1 RECOMBINER 2A DISCHARGE VALVE using 2-HS-66-78A
5.6.4.2 RECOMBINER 2B DISCHARGE VALVE using 2-HS-66-91A

5.6.5 IF operation with a standby cooler condenser is desired,
THEN

'CLOSE the following valves for the cooler condenser
selected for standby:

e MOISTURE SEP 2B(2A) OUTLET VALVE, using
2-HS-66-123(122).

e COOLER CNDR 2B(2A) INLET VALVE, using 2-HS-66-98(97).

5.6.6 For the in service Cooler Condenser(s), OPEN the CLR
CNDR/MSR 2A (2B) DRAIN VALVE using 2-HS-66-106(107) .
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Dry Air Purge and Recombiner Warm-up (Continued)

VERIFY OPEN the following valves for the prefilter to be
placed in service (charcoal adsorber prefilter vault - EL
556'}):
5.6.7.1 PREFILTER A(B) INLET, 2-66-616(617)
5.6.7.2 PREFILTER A(B) OUTLET, 2-66-628(629)

VERIFY the OFFGAS REHEATER OUTLET TEMP CONTROL
switch, 2-TC-66-109, is in AUTO and set at 77°F.

VERIFY the following temperature control switches are ON:
1 RECOMBINER 2A TEMP CONT, 2-HS-66-76.

5.6.9.2 RECOMBINER 2B TEMP CONT, 2-HS-66-90.

.10 VERIFY OPEN the following valves at Panel 25-252 (located

.11

.12

.13

El. 604 T6-C Line):

5.6.10.1 STEAM TO PREHEATER A DRAIN VALVE, using
2-HS-12-76A.

5.6.10.2 STEAM TO PREHEATER B DRAIN VALVE, using
' 2-HS-12-76B.

VERIFY the following Panel 25—95-controllers are in AUTO
and set as indicated:

5.6.11.1 CONDENSER DRAIN VALVE, 2-LIC-66-93 (50%).
5.6.11.2 CONDENSER DRAIN VALVE, 2-LIC-66-94 (70%)

OPEN the UNITS 1 & 2 SJAE STM valve, 0-12-662 (Turbine
Bldg. EL 565" north of Aux. Boiler A in overhead).

Slowly THROTTLE OPEN by jogging the following valves
(control pushbuttons are inside Recombiner Room) :

5.6.13.1 AUX STEAM TO OFF-GAS PREHEATER A, 2-HS-12-74A.

5.6.13.2 AUX STEAM TO OFF-GAS PREHEATER B, 2-HS-12-75A.
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5.6 Dry Air Purge and Recombiner Warm-up (Continued)

5.6.14 CHECK auxiliary steam supply pressure at following
instruments is between 150 and 250 psig (on wall
outside Recombiner Room):

5.6.14.1 STEAM TO OFF-GAS PREHEATER A,
2-PIC-1-175A.

5.6.14.2 STEAM TO OFF-GAS PREHEATER B,
2-PIC-1-175B.

5.6.15 OPEN the RECOMBINER 2A AIR PURGE VALVE, using
2-HS-66-87.

5.6.16 OPEN the RECOMBINER 2B AIR PURGE VALVE, using
2-HS-66-86.

5.6.17 OPEN FSV-66-87 BYPASS valve, 2-33-1132 (TB 586’
outside SJAE rooms).

5.6.18 OPEN FSV~66-86 BYPASS valve, 2-33-1133 (TB El. 586"
outside SJAE rooms).

5.6.19 VENT the condensate side of the O0ff-Gas Condenser as
follows:

5.6.19.1 OPEN OG CNDR TUBE SIDE VENT, 2-66-568
(Recombiner Room T-7C El. 586').

5.6.19.2 WHEN approximately 1 minute has elapsed,
THEN

CLOSE 2-66-568.
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5.6 Air Purge and Recombiner Warm-up (Continued)

NOTE:

The minimum temperature requirement of 240°F is not required when
not processing a nuclear stream.

5.6.20 WHEN the average température for each recombiner is
greater than 240°F as indicated on RECOMBINER
TEMPERATURE recorder, 2-TRS-66-77, THEN
CLOSE the Recombiner Air Purge Valves:

5.6.20.1 RECOMBINER 2A AIR PURGE VALVE using
2-HS-66-87. :

5.6.20.2 RECOMBINER 2B AIR PURGE VALVE using
2-HS-66-86.

5.6.20.3 FSV-66-87 BYPASS valve, 2-33-1132.
5.6.20.4 FSV-66-86 BYPASS valve, 2-33-1133.

5.6.21 CLOSE the discharge valve of the Recombiner to be
placed in standby, RECOMBINER 2B{(2A) DISCHARGE VALVE
using 2-HS-66-91A(78A). :

5.6.22 CLOSE the following Recombiner drain valves from Panel
25-252:

5.6.22.1 RECOMBINER A DRAIN VALVE using 2-HS-66-73.

5.6.22.2 RECOMBINER B DRAIN VALVE using 2-HS-66-88.
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Steam Warming of Off-Gas System from SJAEs

NOTES:

(1)
(2)

The fdllowing steps could affect condenser vacuum.

The minimum temperature requirement of 240°F is not required when
not processing a nuclear stream.

5.7.1

VERIFY the Recombiners have been warmed to greater than
240°F and one is aligned for service with the other in
standby.

5.7.1.1 REFER TO Section 5.6.

OPEN the Preheater Inlet Valves at Panel 9-53:

5.7.2.1 PREHEATER 2A INLET VALVE using 2-HS-66-72A.
5.7.2.2 PREHEATER 2B INLET VALVE using 2-HS-66-85A.
VERIFY the following valves are open at Panel 9-6:
5.7.3.1 SJAE 2A CONDENSATE INLET VALVE, using 2-HS—2—36A.
5.7.3.2 SJAE 2B CONDENSATE INLET VALVE, using 2-HS-2-31A.
5.7.3.3 SJAE 2A CONDENSATE OUTLET VALVE, using 2-HS-2-41A.

5.7.3.4 SJAE 2B CONDENSATE OUTLET VALVE, using 2-HS-2-35A.

VERIFY the CNDS FROM SJAE A (B) pressure, 2-PI-2-40(34), is
greater than 60 psig at Panel 25-105.

SLOWLY OPEN the UNITS 1 & 2 SJAE STM valve, 0-12-662
(Turbine Bldg, El1 565' north of Aux. Boiler A in
overhead) .

PLACE the SJAE 2A(2B) OG OUTLET VALVE to OPEN/AUTO using
2-HS-66-14(18), at Panel 2-9-8.

CHECK 2-HS-1-150 AND 2-HS-1-152 in CLOSE on Panel 2-9-7.
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5.7 Steam Warming of 0ff-Gas System from SJAEs (Continued)

NOTES:

(1)

Pushbutton 2-HS-12-3A will simultaneously operate valves
2-FCV-12-3 and 70 which supply auxiliary steam to SJAE A.
Likewise, 2-HS-12-5A will operate 2-FCV-12-5 and 72 which supply
auxiliary steam to SJAE B. This admits auxiliary steam to all
three stages of the SJAEs. Controls are on JB 3524 (El1 586',
T6-C) .

With Auxiliary Boiler Steam Pressure at 2-PS5-12-80A(B) greater
than 170 psig, when wvalves 2-FCV-12-3 and 70 (2-FCV-12-5 and 72)
are full open the SJAE A(B) intercondenser drain valve
2-FCV-1-150 (2-FCV-1-152) will open. This will result in

a rise in condenser pressure.

5.7.8 Slowly JOG OPEN AUX STM TO SJAE A(B) 1ST, 2ND, & 3RD STG,
using pushbutton 2-HS-12-3A(5A) at JB 3524 T6-C El. 586’
as follows:

5.7.8.1 DEPRESS the OPEN pushbutton for 2-HS-12-3A(5A) AND

5.7.8.2 WHEN open AND closed indicating lights illuminate,
THEN

DEPRESS the STOP pushbutton for 2-HS-12-3A(5A).
5.7.8.3 Alternately DEPRESS the OPEN and STOP pushbutton

in 2 to 3 second intervals until the wvalve is
fully OPEN.

dhkhkhkhkhkhhhdhrhhkhhbhhbhhhbhhhhbhhhhkhhrbhbbhbkhbhbhkhhhdbhbhbhbhddrbhbhbhbhbhbbdrrhhhhrdhhk

CAUTION

If FCV-66-14(18) does not start opening at approximately 170 psig, the
loop seal is in jeopardy of being lost.

dhhkhkhkhkhkhkrhhhdhhkhbrhhkhbhhhbhhkhkhhhhhkhbhbhbhhkhkrhbhhhkhkhkhkhdhkhkhhhdhhhhhkhhkdhkhkkhhkhhkhkhk

5.7.9 CHECK auxiliary steam supply pressure at STEAM TO SJAE
A(B) STAGE I & II, 2-PI-1-150(152), on Panel 25-105, is
between 175 and 250 psig.
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5.7 Steam Warming of Off-Gas System from SJAEs (Continued)

NOTE:

The requirements of steps 5.7.10 and 5.7.11 are NOT APPLICABLE WHEN
NOT processing a nuclear stream.

5.7.10 VERIFY Recombiner temperatures stabilize greater than
275°F as indicated on RECOMBINER 2A/2B TEMPERATURE
recorder 2-TRS-66-77 at Panel 9-53.

5.7.11 VERIFY the following annunciators are reset:

5.7.11.1 OFF-GAS RECOMBINER A INLET TEMP LOW (2-XA-55-53,
Window 1).

5.7.11.2 OFF-GAS RECOMBINER B INLET TEMP LOW (2-XA-55-53,
Window 11).

5.7.11.3 OFF-GAS RECOMBINER TEMP ABNORMAL (2—XA—55—53;
Window 21).
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5.8 Placing SJAEs in Service with Auxiliary Boiler Steam

NOTE:

Completion of placing SJAEs in service on Auxiliary Boiler steam may
continue when directed by 2-GOI-100-1A.

**********************************************************************

CAUTION

A Hydrogen Analyzer must be operable per TRM 3.7.2 when steam jet air
ejectors are in service.

*******************************:k**************************************

5.8.1 VERIFY steam warming of Off-Gas System has been completed.
REFER TO Section 5.7.

5.8.2 VERIFY the CNDS FROM SJAE A(B) pressure, 2-PI-2-40(34), 1is
greater than 60 psig at Panel 25-105.

5.8.3 VERIFY hotwell pressure, as indicated on HOTWELL PRESS AND
TEMP recorder, 2-XR-2-2, Panel 2-9-6, is below -20
inches Hg.

5.8.4 OPEN both SJAE INLET VALVES, using the following at Panel -
2-9-8. '

5.8.4.1 SJAE 2A INLET VALVE, 2-HS-66-11.
5.8.4.2 SJAE 2B INLET VALVE, 2-HS-66-15.

5.8.5 VERIFY hotwell pressure is lowering, as indicated on the
HOTWELL PRESS AND TEMP recorder, 2-XR-2-2, on Panel 2-9-6.

5.8.6 PERFORM the following Hydrogen Analyzer checks:

5.8.6.1 Have IM personnel ADJUST sample and bypass flow
and pressure to their nominal values after SJAE
startup. (See 8.1.1 for nominal values)

5.8.6.2 Confirm that NORMAL OPG MODE status lights 2-IL-
66-1135 and 1151 are energized and no abnormal
condition status lights or alarms are energ