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Appendix D Scenario Outline Form ES-D-1

Facility: BFN Scenario Number: HLTS-3-1 Op-Test Number: HLT0610

Examiners: Operators:

Initial Conditions:

Unit 3 has been operating for 192 days. Unit 2 has been operating for 56 days. Unit 1 has been
operating for 274 days. 3ED Diesel Generator is tagged for water jacket leakage repair. Day 2
of the LCO. Expected to be returned to service this shift. Fuel leakers on U3 are currently at
RFI 60,000. Thunderstorms are passing through the region, but no watches are in effect for the
immediate area. The 3C RFP was oscillating approximating 30 RPM during last shift, but is
now working properly and being monitored. The 3C RFP Pump is operating in automatic

in order to collect data for the next 24 hours. A trouble shooting plan is being developed.

Turnover:

Support scheduled maintenance and testing activities. Alternate Stator Cooling Water Pumps per 3-OI-
35A, Sect 6.3 per scheduled OPA.

Event | Malfunction | Event Event
Number | Number Type* Description

1 mrfan0lbreset | N-ATC | The crew will alternate Stator Cooling Water Pumps using 3-
N-BOP | OI-35A.
N-SRO

1 N/A I-BOP The crew will respond to a HPCI Rupture Diaphragm pressure
TS-SRO | switch PS-73-20B failure.

2 imf fw05b 100 R-ATC | The crew will respond to a 3B HP FW heater isolation using

8:00 C-BOP | 3-A0I-6-1.
R-SRO | The crew will reduce power to ~91% using a recirc flow
reduction.

The crew will isolate feedwater to the 3B FW heater string.
The crew will further reduce power to <79% using a recirc
flow reduction.

3 imf sw10a C-BOP | The crew will respond to a trip of the 3A Fuel Pool Cooling
C-SRO | pump using 3-AOI-78-1.
TS-SRO

4 imf fw13b ~ C-ATC | The crew will respond to a trip of the 3B Reactor Feedwater
C-BOP | Pump (RFP) using 3-AOI-3-1 and 3-OI-3.
C-SRO

5 bat M The crew will respond to a total loss of feedwater and reactor

NRCrfpactrip All scram.
6 bat M The crew will respond to a RCIC steam leak into secondary
HLTS04-1 All containment.

The crew will anticipate Emergency Depressurization or
perform Emergency Depressurization due to secondary
containment high radiation.

* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Appendix D Scenario Outline Form ES-D-1

Facility: BFN Scenario Number: HLTS-3-2 Op-Test Number: HLT0610

Examiners: Operators:

Initial Conditions:

Unit 3 is at 79% power. 3C RHR Pump is out of service. T.S3.5.1.A.1, 3.6.2.3, 3.6.2.4, 3.6.2.5
have been entered. Unit 3 is 6 hours into a seven day LCO. Appendix R LCO addressed and in LCO
tracking. Loop II of RHR has been vented within the hour in preparation for placing Torus cooling
in service. Valve 3-FCV-73-36 seal-in circuit has been disabled per step 7.6 of 3-SR-3.5.1.7

Turnover:

Continue with 3-SR-3.5.1.7 which is in progress and is complete up to Step 7.11 (HPCI Main and
Booster Pump Set Developed Head and Flow Rate Test at Rated Reactor Pressure).

Alternate EHC Pumps per section 6.3 of 3-OI-47A. Increase reactor power to 90% using Recirc flow (3-
GOI-100-12, step 5.132) at 8 Mwe per minute.

Event | Malfunction | Event Event
Number | Number Type* Description
1 N/A N-BOP | The crew will alternate EHC pumps using 3-OI-47A.
2 N/A R-ATC | The crew will continue with power ascension using 3-GOI-12
R-SRO | and 3-OI-68.
3 imf hp08 C-BOP | The crew will recognize and respond to a HPCI steam line

C-SRO | break. HPCI will fail to auto isolate and must be manually
TS-SRO | isolated.
The SRO will enter and execute EOI-3.

4 imfrdOla C-ATC | Recognize and respond to a 3A CRD pump trip using 3-AOI-
85-3.
5 imf ad01g 40 C-BOP | The crew will recognize and respond to a stuck open SRV
C-SRO | using 3-AOI-1-1.
TS-SRO
6. bat RRPAVIB M The crew will recognize and respond to a recirc pump high
imf cr02a 75 All vibration, dual seal failure, trip, core power oscillations and
3:00 scram.
The crew will carry out actions using EOI-1 & 2 and 3-AOI-
100-1.
7 imf th22 100 M The crew will recognize and respond to a MSIV Closure and
1:30 All LOCA using EOI-1 & 2.

The crew will monitor and control primary containment until
reactor water level approaches TAF.

The crew will transition to EOI C-1 and perform Emergency
Depressurization to enable level restoration using low pressure
systems.

* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor




Appendix D Scenario Outline Form ES-D-1

Facility: BFN Scenario Number: HLTS-3-3 Op-Test Number: HLT0610

Examiners: Operators:

Initial Conditions:

The HPCI system is tagged out for 14 hours to repair the Auxiliary Oil Pump. It is expected back in 3
hours. Flow indicator 3-78B is out of service. Instrument Mechanics are looking for a new transmitter.
The Main Generator voltage regulator has been placed in Manual for PMs on the Automatic voltage
regulator. The spare RBCCW pump in service to Unit 2.

Turnover:

Reduce power to 95% using recirculation flow due to low system load requirements. PMs on the
voltage regulator are complete. Return the Main Generator voltage regulator to Automatic operation.

Event | Malfunction | Event Event
Number | Number Type* Description
1 N/A R-ATC | The ATC operator will reduce reactor power to 95% using
R-SRO | recirc flow using 3-OI-68.
1 N/A N-BOP | The BOP operator will return the Main Generator voltage
N-SRO | regulator to Automatic using 3-OI-47.
2 ior zdihs7542a C-BOP | The crew will recognize and respond to an inadvertent start of
start C-SRO | the 3D Core Spray pump.

TS-SRO | The SRO will address Tech Specs.

3 imfrd07 18-35 R-ATC | The crew will recognize and respond to a control rod drifting
C-SRO | into the core using 3-AOI-85-5.
TS-SRO | The SRO will address Tech Specs.

4 imf ed12a C The crew will recognize and respond to a loss of 3A 480V
All RMOV board.
TS-SRO | The SRO will address Tech Specs.

5 bat NRC/ M The crew will recognize and respond to a recirc pump trip,
HLTS10-1 All power oscillations, scram and ATWS.

6 Timed out from M The crew will recognize and respond to a fuel failure during
batch file All the ATWS recovery actions.

* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor



Appendix D Scenario Outline Form ES-D-1

Facility: BFN Scenario Number: HLTS-3-4 Op-Test Number: HLT0610

Examiners: Operators:

Initial Conditions:

The unit is starting up following a refuel outage. Reactor power is at ~ 1%. “C” RFP is uncoupled for
performance of turbine overspeed testing. Currently at step 5.76.8 of 3-GOI-100-1A.

Turnover: -

The 3C RFP is uncoupled and the suction and discharge valves are tagged for performance of turbine
overspeed. Currently at step 5.76.8 of 3-GOI-100-1A and at step 5.6.13 of 3-OI-3 for warming 3B RFP.

Event | Malfunction | Event Event
Number | Number Type* Description
1 none R-ATC | Crew will continue to pull rods to increase power and start
N-BOP | warming up 2B RFP
R-SRO
2 imfrd14a I-ATC Crew will respond to a RWM failure.
I-SRO SRO references Tech Specs.
TS-SRO :
3 imf sw02a trip C-BOP | Crew will respond to a RBCCW pump trip
7048FTC C-SRO | Crew manually closes 70-48 after fails to auto close
4 ior zdihs468a C-BOP | Crew will respond to feedwater controller malfunction which
imf th23 5 C-SRO | results in cold water injection
5 imf th23 5 M Crew responds to fuel failure after cold water injection
All
6 imf cu04 25 M Crew responds to a RWCU line break and scrams reactor
ior zdihs691 All before any area reaches max safe value.
null

* (N)ormal, (R)eactivity, (Dnstrument, (C)omponent, (M)ajor
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SIMULATOR EXERCISE GUIDE
TITLE : SLOW LOSS OF HP FEEDWATER HEATING ON B STRING, 2A FPC PUMP TRIP, RFP

TRIP, LOSS OF ALL FEEDWATER, UNISOLABLE RCIC STEAM LINE BREAK,
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PROGRAM: BFN Licensed Operator Requalification Training
COURSE: License Requalification Training (Simulator Exercise Guide)
TITLE: SLOW LOSS OF HP FEEDWATER HEATING ON B STRING, FPC PUMP TRIP, RFP

TRIP, LOSS OF ALL FEEDWATER, UNISOLABLE RCIC STEAM LINE BREAK,
2 OR MORE AREA RAD LEVELS ABOVE MAX SAFE.

LENGHT OF LESSON: 1 7% to 2 hours
Training Objectives
A Terminal Objectives

1. Perform routine shift turnover, plant assessment and routine shift operation in
accordance with BFN procedures.

2. Given uncertain or degrading conditions, the operating crew will use team skills
to conduct proper diagnostics and make conservative operational decisions to
remove equipment/unit from operation. (SOER 94-1)

3. Given abnormal conditions, the operating crew will place the unit in a stabilized condition
per normal, annunciator, abnormal, and emergency procedures.

4. Use step text procedural compliance.
B. Enabling Objectives
1. The operating crew will recognize and respond to a high pressure heater string

isolation as directed by 3-ARP-9-6A and 3-A0I-6-1A.

2. The operating crew will recognize and respond to a spurious FPC system trip and
will place the 3B pump I/S in accordance with 3-ARP-94 win 1 and 3-AOI-78-1.

3. The operating crew will recognize and respond to a RFP Trip with 3-A0I-3-1.
4, The operating crew will recognize and respond to a loss of feedwater event and
Rx SCRAM.
5. The operating crew will recognize and respond to unisolable RCIC steam line break, 2 or

more area rad levels above max safe requiring Emergency Depressurization.
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References: The procedures used in the simulator are controlled copies and are used in development

and performance of simulator scenarios. Scenarios are validated prior to use, and any
procedure differences will be corrected using the procedure revision level present in the
simulator. Any procedure differences noted during presentation will be corrected in the
same manner. As such, it is expected that the references listed in this section need only
contain the reference material which is not available in the simulator.

A. SOER 94-01

B. SOER 96-01

Training Materials:

A

o o

m

Calculator (If required)

Control Rod Insertion Sheet (If required)
Stopwatch (If required)

Hold Order / Caution tags (If required)
Annunciator window covers (If required)

Steam tables (If required)



VIIIL Console Operator Instructions

A. Scenario File Summary

1.

a)
b)

File:  bat HLTS3-1
MF/RF/IOR#

ior zlofcv712[2] on

ior zlofcv713[2] on

ior zlohs712a[2] on

ior zlohs713a[2] on

ior ypovfcv712 fail_now
jor ypovfcv713 fail_now
imf rm10h (e1 :25) 30
imf rm10j (e1 :25) 25
Imf rm10p (e1 2:00) 50
imf DGO1D

imf DG02D

ior zloOhS2110d20a[1] OFF
mrf DG0O1D open

ior zdihs718a null

File: bat HLTS3-1-1

MF/RF/IOR#

mmf rm10p 1000 6:00
mmf rm10h 1000 13:00
mmf rm10j 1000 14:00
imf rc09 100 7:00

imf ad01b 0

imf ad01f 0

Imf ad03b

Imf ad03f

HLTS-3-1
Revision 0
Page 5 of 21

Description

Fails 71-2 and 71-3 open

HCU-East rad ~ 30 mr/hr

HCU-West rad ~ 25 mr/hr

CS/RCIC area rad 50mr/hr

D D/G Fails to Start

D D/G Trip Protective Relay Operation
1816 Green Light Off

Opens logic breaker

Fails 71-8 valve closed

Description

RCIC rad to max in 6 mins.
HCU-West to Max in 13 mins.
HCU- East to Max in 14 mins.
RCIC steam leak

MSRV 1-19 fails closed
MSRYV 1-34 fails closed
MSRV 1-19 Stuck Closed
MSRV 1-34 Stuck Closed
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IX. Console Operator Instructions

B. Console Operators Manipulations

ELAP TIME PEK DESCRIPTION/ACTION

Sim. Setup rst 28 100% power MOC

Sim. Setup restorepref Establishes Preference Keys

HLTS3-1

Sim. Setup setup Verify Preference Keys

Sim. Setup esc Clears Popup Window

Sim. Setup F3 trg e1 MODESW Assigns trigger

Sim. Setup F4 bat HLTS3-1 see file summary

Sim. Setup manual Tag D D/G with Hold notices

ROLE PLAY: (After Stator coolant pumps alternated) As AUO, report 3-FIS-035-0065 reading 610 gpm, 3-HS-035-
0040 selected for “A” Stator Coolant pump on panel 25-114. If asked, inlet pressure is 10 psig on 3-PI-35-90.

When requested to reset local Stator F5 mrf an01b reset  Allows resetting MCR alarm
Coolant panel alarm then:

ROLE PLAY: As an IM report that HPCI rupture diaphragm pressure switch PS-73-20B has failed low.
When directed from the Floor then: F6 imf fw05b 100 8:00 'B’ HP heater string isolation

ROLE PLAY: If sent to investigate which valve is open, wait 2 minutes and report 3-.CV-22B light is out(B2 high
level dump)

ROLE PLAY: At~ 79% power, as the Reactor Engineer, recommend inserting the first group of Emergency Insert
Control Rods.

If asked to reset local Cond Demin F7 mrfan01d reset allows reset of control room alarm
alarm
After conditions stabilized or as directed F8 imf sw10a Trips 3A FPC pump

by Floor Instr.

ROLE PLAY: (If asked) As AUO, report 3-78-506, 511, & crosstie 507 are open & 3-78-510 (B hx outlet) is closed
ROLE PLAY: (If asked) As RW UO, 3-FRC-78-24 is in manual & set to 0%

If asked to throttle 3-FCV-78-66 F9 lor zlohs7866a[2] on
If asked to close 3-FCV-78-66 F10 dor zlohs7866a[2]

ROLE PLAY: (If asked) As Rx Bldg AUO, report 3B pump discharge pressure is 140 psig (PI-78-16 on 9-25-16)
ROLE PLAY: If sent to inspect breaker on 3A FPC pump, report bkr was found tripped and will not test

JLIMORE FOLLOWS{{{
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IX. Console Operator Instructions
G. Console Operators Manipulations (continued)
ELAP. TIME PFK DESCRIPTION/ACTION
,;\Ifter Il:PC restored and as directed by F11 Imffw13b  Trips 3B RFP on thrust brng wear
oor Instr.

ROLE PLAY: If sent to check 3B RFP report that there is no apparent cause but you will continue to check

When directed by Lead Examiner F12 bat rfpactrip trip a&c RFP’s
If doesn’t start on low level <shift>F1 imf rc02 Start of RCIC
After HPCI is in manual control and <shift>=F2  imf hp07 HPCI 120V failure

injecting up to -50” or directed by Lead
Examiner then:

After 10 minutes of RCIC operations or <shift>F4 bat HLTS3-1-1 Max. Rad (2 areas in 13 mins.)
directed by Lead Examiner then:

ROLE PLAY: If directed to close RCIC valves 71-2 & 3 locally, respond that you are waiting on RadCon to enter
the Reactor building.

If decided to attempt to close valves mrf rcO5k emer  71-2 to emerg
locally: mrf rc05s emer 71-3 to emerg
To return transfer switch to normal mrf rcO5k norm  71-2 to norm

mrf rc05s norm  71-3 to norm
ROLE PLAY: Outside US reports that it appears to be a generic problem with RFP control oil system.

After RCIC is injecting and recovering <shift>F3 dmf fw13b Allows Crew to inject with “B” RFP
level then:

ROLE PLAY: Call the MCR and report that “B” RFP is repaired and ready for use

Terminates the scenario when the following conditions are satisfied or upon request of the floor instructor:

1. All rods fully inserted
2. Reactor Water level normal
3. Emergency Depressurization
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Scenario Summary

With the unit operating at 100%, the operating crew will experience a slow loss of FW HTR level control
on the B high pressure heater string. Once the heater is isolated and power reduced, a trip of 3A FPC
pump will require the operator to start 3B FPC pump per 3-OI-78. When plant conditions are stable the 3B
Reactor Feedwater Pump will trip, the crew will respond per 3-A0I-1-3. After conditions stabilize, The
crew will experience a loss of the remaining RFPs which will cause the crew to scram and utilize RCIC for
level control. When RCIC is initiated it develops a steam leak which cannot be isolated forcing the crew to
emergency depressurize based on 2 Area Rad Monitors above maximum safe. If HPCl is used for water
level control the crew will experience a problem with the flow controller to respond in automatic.
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Information to Floor Instructors:
Ensure recorders are inking and recording and ICS is active and updating.

Assign Crew Positions based on the required rotation.

1. SRO:  Unit Supervisor
2. ATC: Board Unit Operator
3. BOP: Desk Unit Operator

Terminate the scenario when the following conditions are satisfied or at the direction of the
Lead Examiner:

1. All rods fully inserted
2. Reactor Water level normal
3. Emergency Depressurize on 2 RADS above max safe
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Xl. Simulator Event Guide

Event 1:

POSITION

NOR. OPS. & HPCI PRESSURE SWITCH FAILURE

EXPECTED ACTIONS SAT/UNSAT/NOTES

ATC/BOP

SRO

Alternate Stator Cooling Pumps AW OI-35A,
sect. 6.3.

-start standby pumps

-stops running pump

-coordinates local verification of system flow and
pressure

-coordinates local positioning of selector switch

Responds to Report by IMs of HPCI rupture
diaphragm pressure switch failure
(3-PS-73-20B), by relaying information to SRO.

Consults Tech Spec 3.3.6.1 determines only

three pressure switches required.



XI. Simulator Event Guide

Event 2:

POSITION

EXPECTED ACTIONS

Crew

ATC/BOP

SRO

ATC/BOP

SRO

Announces “BYPASS VALVE TO CONDENSER
NOT CLOSED”

Dispatch AUO to JB 32-42 to determine which
bypass valve is open per ARP

Selects ICS screen FWHL

Announces “HEATER B2 LEVEL HIGH”
Dispatches personnel to Heater Level Controls
Verifies 3-FCV-6-95 open

Checks B2 heater shell pressure, drain flow
Announces B1 and B2 HP htr. Extraction isolation

Enters 3-A0I-6-1:
+ Contacts Reactor Engineer

Reduces power to 91% rated with recirc flow (if
above)

Verifies 3B1 & 3B2 extraction valves closed

Verifies 3B1 & 3B2 MS Dr. Pump suction valves
closed

Identifies heater level still rising
Directs isolating FW to B HP heater string

Directs power reduction to < 79% power (Mid-power
runback)

Enters 3-GOI-100-12, Power Maneuvering

Notifies Rx Eng. of Feedwater Heater isolation and
power reduction

Slow Loss of HP Feedwater Heating on B string

HLTS-3-1
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SAT/UNSAT/NOTES
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XI. Simulator Event Guide

Event 2: Slow Loss of HP Feedwater Heating on B string (Continued)
POSITION EXPECTED ACTIONS SAT/UNSAT/NOTES
ATC/BOP Isolates FW to B HP heater string by closing 3-FCV-

SRO

ATC/BOP

Crew

3-31and 76

Reduces Power to < 79% with Recirc. Flow

Monitors MT thrust bearing temps. (3-A0I-6-1A)

Closes 3-FCV-6-95

Notifies ODS of reason for power reduction

Notifies Chemistry & RACON

Recognizes HTR level lowers as a result of isolating
the Condensate side of 3B HP HTR string (i.e. tube
leak)




XI. Simulator Event Guide

Event 3: Trip of 3A FPC pump

POSITION EXPECTED ACTIONS

Crew

ATC/BOP

SRO/BOP

SRO

SRO

Recognizes 3A FPC pump trip, responds per the

ARP
Performs the following:

Responds to alarm FPC system abnormal 3-
ARP-9-4C win 1

Enters 3-A0I-78-1 for start of a FPC pump

Coordinates with Rx Bldg AUO and Radwaste
UO to start 3B FPC pump

Starts 3B FPC pump

Verifies discharge pressure >120 psig with
AUO

Directs RW UO and Rx Bldg AUQ place
demin in service

Dispatch AUO/EMs to check breaker for 3A
FPC pump

-Directs restoration of system after cause is
determined

Evaluate Tech. Spec. (TRM 3.9.2/3.9.3)
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SAT/UNSAT/NOTES
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Xl. Simulator Event Guide
Event 4: 3B RFPT Trip

POSITION  EXPECTED ACTIONS SAT/UNSAT/NOTES

ATC/BOP Announces "RFPT B Abnormal" alarm and trip
of RFPT 'B".

Refers to ARP, 3-A0I-3-1 and 3-0I-3 and take
required action

SRO Dispatches AUO to RFP to determine cause of
trip

ATC/BOP Verifies that unit stable

Verifies Rx Thermal limits

SRO Contacts maintenance to check reason for
RFPT trip

NOTE: LEAD EXAMINER notify Console Instructor when ready to trip the next RFP (i.e. next event)



XI. Simulator Event Guide

Event 5:

POSITION

3A and 3C RFP Trip

EXPECTED ACTION

ATC/BOP

SRO

ATC

SRO

ATC/BOP

Crew

ATC/BOP

SRO

Recognizes 3A RFP trip and need for
reactor scram

Directs Reactor scram

Manually scrams the reactor

-mode switch in S/D

-checks power lowering

-reports all rods in

-recognizes trip of 3C RFP and informs
SRO all RFP’s are tripped

Enters 3-EOI-1 on low reactor water level
Directs level be controlled by:

-RCIC

-CRD

-HPCI

-Enter AOI-100-1

Utilizes RCIC for reactor water level control
Recognizes radiation alarms associated
with RCIC operation

Evacuates Reactor. Bldg.

Enters EOI-3

HLTS-3-1
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SAT/UNSAT/NOTES
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XI. Simulator Event Guide
Event 6: RCIC STEAM LEAK
POSITION EXPECTED ACTIONS SAT/UNSAT/NOTES
ATC/BOP If HPCI is used, recognizes auto control failure and
places HPCI controller in manual
ATC/BOP  Places 3B RFP I/S after notified able to reset
Crew Monitors area radiation levels
ATC/BOP  Recognizes and reports area radiation alarm for RCIC
room
Recognizes and reports high area temperature for
RCIC room
Recognizes RCIC failure to isolate and attempts to
manually isolate it
SRO Directs RCIC be isolated locally
Determines has two area radiation levels above max
safe IAW EOI-3 and directs emergency
depressurization by opening 6 ADS valves (C2)
ATC/BOP  Opens 6 ADS valves and recognizes 2 valves failed to

open and opens 2 additional valves

Verifies RFP discharge valves closed




XI. Simulator Event Guide

Event 6: RCIC STEAM LEAK

POSITION

EXPECTED ACTIONS

SRO

ATC/BOP

SRO

ATC/BOP

SRO

ATC/BOP

Directs RPV level be maintained
between +2" and +51"

with one or more of

the following: (After emergency
depress.)

-LPCI

-Core Spray

-Condensate

After emergency
depressurization maintains RPV
water level TAF and restores
level +2" to +51" with one

or more of the following:

-LPCI

-Core Spray

-Condensate

After EOI-2 entered on high
SP water level or temperature
directs the following:

- H,O, analyzers placed in
service

Places H,0, analyzers
in service

Directs all available Suppression Pool cooling be placed
into service due to Suppression Pool water temperature

Places all available Suppression Pool cooling into service
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SAT/UNSAT/NOTES
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XIL. Crew Critical Tasks (If an evaluated scenario)

Task SAT/UNSAT
1. Maintains reactor water level above TAF
2. Anticipates Emergency depressurize and rapidly

depressurizes using BPV’s to main condenser
and/or Emergency depressurize based on 2 areas
radiation above maximum safe with a primary
system discharging to secondary containment (within
5 minutes)
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XHI. Scenario Verification Data
EVENT TASK# K/A RO SR CONTROL MANIPULATION
(0)

1. Loss of HP Feedwater Heating 295014 3.7 39 B17
U-068-NO-10
U-006-AB-01
S-006-AB-01
T-000-AD-17

2. 3AFPC pump trip

3. RFPs Trip 295001A2.01 37 37 B3
U-003-AB-01
S-003-AB-01

U-003-NO-08 295001A4.02 3.9 37
295009G12 3.8 44

T-000-AD-17

4. HPCI Pressure Switch Failure U-073-AL-19  206000A2.09 3.5 3.7 B5
S-000-AD-27 2.1.12 29 4.0

5. RCIC Leak/MSL Leak U-000-EM-10 295033 36 39 A7B14,A12,
U-000-EM-11 B15,14,120
S-000-EM-10 295032 35 36
S-000-EM-12
U-000-EM-01 3.8 44
U-000-EM-02
U-000-EM-03 36 4.2
S-000-EM-01 35 41
S-000-EM-02 39 45
S-000-EM-03 3.9 45
U-000-EM-14  2.4.38 22 40
S-000-EM-15 295026 36 3.8
S-000-EM-24
T-000-AD-04
T-000-EM-09
T-000-EM-11

T-000-EM-16
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SCENARIO REVIEW CHECKLIST

SCENARIO NUMBER HLTS 3-1

Total Malfunctions Inserted; List: (4-8)

1) High Pressure Heater Isolation

2) 3A FPC pump trip

3) RFPT trip

4) RCIC steam leak,

5) RCIC failure to isolate (auto or manual),

Malfunctions That Occur After EOI Entry; List: (1-4)
1) RCIC steam leak
2) RCIC isolation failure (auto or manual)

Abnormal Events; List (1-3)
1) HP Heater Isol. (ARPs)
2) 3A FPC pump trip. (AOI & ARP)
3) RFPTs trip (ARP, AOI)

Major Transients; List: (1-2)
1) RCIC Line Break

EOIs used; List: (1-3)

1) EOI-1
2) EOI-2
3) EOI-3

EOI Contingencies Used; List: (0-3)
1) Cc2

Run Time (minutes)
EOI Run Time (minutes); 30 % of Scenario EOI Run Time
Crew Critical Tasks

Technical Specifications Exercised (yes/no)

HLTS-3-1
Revision 0
Page 20 of 21
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XIV.  SHIFT TURNOVER INFORMATION

Equipment out of service/LCOs: Unit 3 has been operating for 193 days, Unit 2 has been operating

for 56 days. Unit 1 has been operating for 290 days.

3ED Diesel Generator tagged for water jacket leakage repair Day 2 of LCO, will be returned to service

this shift.

Operation/Maintenance for the Shift. Support scheduled maintenance and testing activities

Alternate Stator Cooling Water Pumps per 3-OI-35A, Sect 6.3 per scheduled OPA.

Unusual Conditions/Problem Areas: Fuel leakers on U3 are currently @ RFI 60,000.

Storms passing through the region, No Watches in effect for the immediate area.

3C RFW Pump was oscillating approximating 30 RPM during last shift, but currently working properly and

being monitored. Pump is operating in automatic to collect data for next 24 hours. Trouble shooting

plan being developed.
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0
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All




Program:
Course:

Title:

HLTS-3-2
REV 0
PAGE 3 OF 21

BFN Operator Training
Hot License Training

HPCI STEAMLINE BREAK, SRV FAILURE, RECIRC PUMP TRIP, DRYWELL
LEAK, EMERGENCY DEPRESSURIZATION ON LEVEL (C1)

Length of Scenario: ~1 to 1 %2 hours

Examination Objectives:

A. Terminal Objective

1.

Perform routine shift turnover, plant assessment and routine shift operation in accordance
with BFN procedures.

Given abnormal conditions, the operating crew will place the unit in a stabilized condition
per normal, abnormal, annunciator and emergency procedures.

B. Enabling Objectives:

1.

2.

The operating crew will alternate EHC pumps.
The operating crew will continue power ascension from ~ 79% power.

The operating crew will experience a HPCI steam line break during performance of 3-SR-
3.5.1.7 , HPCI Flow Rate, with a failure of HPCI to auto isolate.

The operating crew will recognize and respond to a safety-relief valve failed open.

The operating crew will recognize and respond to a high vibration and trip of 3A Recirc
pump.

The operating crew will recognize and respond to reactor power oscillations by scramming
the reactor.

The operating crew will recognize and respond to a high drywell pressure condition.

The operating crew will Emergency De-pressurize when in C1 before reactor water level
reaches -190".






VI

VII.
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References: The procedures used in the simulator are controlled copies and are used in development and
performance of simulator scenarios. Scenarios are validated prior to use, and any procedure differences will
be corrected using the procedure revision level present in the simulator. Any procedure differences noted
during presentation will be corrected in the same manner. As such, it is expected that the references listed
in this section need only contain the reference material which is not available in the simulator.

Training Materials:

A. Calculator

w

Control Rod Insertion Sheet
Stopwatch

Hold Order/Caution tags

m O O

Annunciator window covers

T

Steam tables
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Console Operators Instructions

A. Scenario File Summary

1.

L

File: bat HLTS3-2
MF/RF/1OR#

trg e1 MODESW

trg e2 adssrv1-22

ior zlohs7416a[1] off

imf rh01c

ior zdihs7416a null

mrf hw01 fast

imf th33b (e1 0) 1 2:00
imf th21 (e1 5:00) 1 10:00
imfrd01a (e1 10:00)

imf rd01b

imf hp09

ior zdihs718a close

ior ypovfcv718 fail_power
imfrp11 (e1 1:00)

ior zdihs261a null

ior zdihs262a null

ior zdihs263a null

File: bat torhrc
MF/RF/10OR#

ior zlohs7416a[1] off
imf rhO1c

ior zdihs7416a null
File: bat RRPAVIB
MF/RF/10R#

imf th12a

imf th10a (none 1:)

imf th11a (none 2:)
jor zdihs681 open

HLTS-3-2
REV 0
PAGE 5 OF 21

Description

Sets trigger
Sets trigger
Tag Out 3C RHR

Advances all charts

B MSL break in DW

Recirc. line break

3A CRDP trip

3B CRDP trip

Failure of HPCI to auto isolate
Fails RCIC

Keeps the 8 valve closed

MSIV logic fuse failure

Prevents Fire pump A from starting

C

Description
RHR C Tagout

Description

Inserts Vibration Alarm

Fails Recirc Pump A Inboard Seal

Fails Recirc Pump A Outboard Seal)

Prevents Recirc Pump A Suction Valve Closure






B. Console Operators Manipulations

ELAP. TIME
Simulator setup

Simulator setup

Simulator setup
Simulator setup
Simulator setup
Simulator setup
Simulator setup

Simulator setup

PEK#

HLTS-3-2
REV 0
PAGE 6 OF 21

DESCRIPTION/ACTION

rst 28

restorepref
HLTS3-2

setup
esc
F3
manual
manual

manual

~ 78 %Power MOC, use mid-power runback push button

Establishes Function Keys

Verify Function Keys

Clears Function Key Popup‘

bat HLTS3-2 See Scenario File Summary
Place suppression pool cooling in service (Loop II)
Place HO tags on ‘3C’ RHR pump

Place TESTING/MAINT frames on Panel 9-3F, Windows 5, 11,
26 for HPCI 3-SR-3.5.1.7 complete up to step 7.11

ROLE PLAY: If asked, state that the anti-rotation collar markings are aligned.

When HPCl is at
flow

rated pressure and F4

imf hp08 Steam leak into HPCI room

ROLE PLAY: AUO at HPCI quad. Reports a large steam leak on HPCI and present location is elev. 565 Rx.Bldg.

When requested, wait 2 min. then: F5
When directed by Lead Instructor F6
When RO cycles SRV then: F7
When directed by Lead Instructor F8

imf rd01a trips 2A CRDP

imf ad01g 40 Fails SRV-1-4 open

dmf ad01g SRV-1-4 closes

bat RRPAVIB Recirc Pump A high vibration, seal failure,

suction valve fails to close and power oscillations.

When dispatched to check 2A Recirc Vibration, wait 2 minutes and report back swinging 10 to 14 mils

When ‘A’ Recirc trips F9
4 min. after 2A recirc. pump trip F10
then: and

F11
When requested, wait 3 minutes F12

dmf th12a Deletes vibration high alarm
imf cr02a 75 3:00 Core power oscillations
imf th22 (none 1:30) 100 Bottom head leak

bat app16fg Defeats RHR injection valve timers

Terminate the scenario when the following conditions are satisfied are at the direction of the Lead Examiner.

1. RPV water level +2” to +51”
2. Drywell sprayed

3. Emergency Depressurizarion completed
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IX. Scenario Summary

Given Unit 2 at 79% power, the crew will alternate EHC pumps and resume power ascension to 100%. As 3-
SR-3.5.1.7, HPCI Flow Rate, is continued the crew will experience a ruptured HPCI steam line with a failure of
HPCI to automatically isolate. Manual HPCI isolation will be possible. As power ascension is continued, an
SRV fails open but can be closed as steps of 3-A0I-1-1 are performed. The crew experiences high vibration
with a subsequent trip and seal leakage on the 3A Recirc Pump resulting in high drywell pressure. When the
diesel generators automatically start the 3ED diesel generator fails to auto start but can be manually started.
Finally, the crew will Emergency Depressurizes before reactor water level reaches -190”.
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Information to Floor Instructors:
A. Ensure recorders are inking and recording and ICS is active and updating.
B. Assign Crew Positions based on the required rotation.
1. SRO: Unit Supervisor
2. ATC: Board Unit Operator
3. BOP: Desk Unit Operator
C. Conduct a shift turnover with the Unit Supervisor.
D. Direct the shift crew to review the control board and take note of present conditions, alarms, etc.
E. Terminate the scenario when the following conditions are satisfied are at the request of the floor/lead

instructor/evaluator.

1. RPV water level +2” to +51”
2. Emergency Depressurizarion completed
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XI. Simulator Event Guide
Event 1: Alternate EHC Pumps
POSITION EXPECTED ACTION(S) SAT/UNSAT/NOTES

ATC/BOP Receive crew briefing and walk boards down

SRO Directs BOP to alternate EHC pumps
BOP Alternates EHC Pumps in accordance with 3-Ol-
47A

e Starts 3B EHC Pump

e Verifies EHC header pressure 1550 to 1650

psig

o Verifies 3B EHC motor amps <140

e Stops 3A EHC Pump







,’A'\
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XI. Simulator Event Guide (Continued)
Event 2: Power Ascension continued

POSITION EXPECTED ACTION(S) SAT/UNSAT/NOTES

SRO Directs power ascension per 3-GOI-100-12 and 3-
0l-68

ATC Raises reactor power at 8 Mwe/minute in

accordance with 3-GOI-100-12 and 3-OI-68

BOP Performs as peer checker for recirc flow changes







XI. Simulator Event Guide (Continued)
Event 3: : HPCI Steam Line Break
POSITION EXPECTED ACTION(S)

SRO Directs BOP to continue with 3-SR-3.5.1.7 at step
7.11

BOP Makes plant announcement HPCl is to be started
Responds to Reactor Bldg Hi Rad alarm per the
ARP

SRO Enters EOI-3 on High Rad. / High Temp.

BOP Determines HPCI area source of hi rad
Responds to HPCI Leak Detection Temp Hi alarm
per the ARP
Recognizes HPCI n\ot isolated when isolation lights
are illuminated

SRO Directs HPCI manually isolated

BOP Manually isolates HPCI steam supply
Evacuates HPCI area

SRO Receives EOI-3 entry on flood level in HPCI room

BOP Notifies Rad Con and Fire Protection
Monitors for lowering temperature and radiation
levels in HPCI area

SRO Directs entry into 3-A0I-64-2B
Directs FCV-1-55 and FCV-1-56 Open

BOP Opens FCV-1-55 and FCV-1-56 Open

SRO Sends personnel to investigate

Determines unit in 72 hour LCO (TS 3.5.1.D - HPCI
and C RHR Inop)

Tech. Specs. 3.6.1.3, on FCV 73-2 or 73-3 when
tagged (1 hour)

HLTS-3-2
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SAT/UNSAT/NOTES







Xl Simulator Event Guide (Continued)

Event 4: SRV-1-22 Fails Open

POSITION

CREW

SRO
BOP

BOP

BOP

SRO

EXPECTED ACTION(S)

Recognizes SRV open
e Main Steam Relief Valve Open alarm
e lowering generator output

Directs response per AOI-1-1
Determines SRV-1-22 from acoustic monitor

Places SRV-1-22 control switch from close to open
to close several times

Cycles relief valve and reports SRV closed
Evaluates Tech Spec operability of ADS valve.

Determines valve operable, but requests Eng.
evaluation (Functional evaluation)

HLTS-3-2
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SAT/UNSAT/NOTES







XI.

Simulator Event Guide (Continued)

Event 5:

POSITION

ATC

SRO

ATC

SRO

ATC

SRO

ATC
SRO

HLTS-3-2
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Recirc Vibration, Seal Leakage, Power Oscillations and Scram

EXPECTED ACTIONS

Announces Recirc “3A” high vibration alarm
Consults ARP for Panel 9-4

Directs AUO to Local Panel to check vibration
Monitors Recirc Pump Temperatures
Contacts Reactor Engineer

Directs BUO to reduce speed of 3A RRP to
reduce vibration

Reduces 3A RRP speed with peer check to clear
vibration alarm

Announces Recirc A Seal Leakage Alarm
Identifies Seal Failure via Instrumentation

Recognizes lowering pressure on Recirc Pump A
#1 seal

Directs crew to watch for signs of increased
leakage

Acknowledges Recirc Pump A seal leakoff high
alarm; informs SRO; consults ARP

Recognizes lowering pressure on Recirc Pump A
outboard seal; informs SRO

Monitors drywell parameters; notes pressure and
temperature increasing; informs SRO

When vibration report received or dual seal failure
is reported, directs ‘A’ Recirc Pump tripped

Trips Recirc A and closes the discharge valve

Directs actions per 3-A0I-68-1

SAT/UNSAT/NOTES
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XI. Simulator Event Guide (Continued)
Event &: Recirc Vibration, Seal Leakage, Power Oscillations and Scram (Continued)
POSITION EXPECTED ACTIONS SAT/UNSAT/NOTES

ATC Directs AUO to Recirc MG Set to monitor oil temp.

SRO Directs ‘A’ Recirc Isolated

ATC Notes that Recirc Pump A suction isolation valve will
not close; informs SRO
Directs AUO to close Recirc Pump suction valve
locally at Board.
Checks Power to flow map to verify in region 1
Checks APRMs and LPRMs for indication of power
oscillations
Informs SRO of Power Oscillations

SRO Directs inserting emergency shove sheet control rods

BOP Keeps SRO informed as drywell pressure
approaches 2.45 psig

SRO Directs venting per 3-O1-64-1

BOP Vents per 3-O1-64-1
Directs Logs person to monitor release rates

SRO Directs manual reactor scram prior to reaching
2.45psig DW pressure

ATC Scrams the reactor

SRO Directs 3-A0OI-100-1

ATC Carry out actions of 3-A0I-100-1

SRO Enters EOI- 1 & 2 at 2.45 psig drywell pressure

SRO Directs venting per Appendix 12







XI. Simulator Event Guide (Continued)

P

EVENT 6:

POSITION

MSIV CLOSURE/LOCA

EXPECTED ACTION(S)

SRO

BOP

SRO

: BOP
(

- RPV pressure controlled 800 to 1000 psig
with one or more of the following:

- MSRV's (App 11A)

- RCIC (App 11B)

- RPV level be maintained between +2" to +51"
with one or more of the following:

-RCIC

-CRD

Controls pressure 800 to 1000 psig with one or
more of the following:

-MSRV's (App 11A)

- RCIC (App 11B)

Recognizes MSIV closures

and reports to SRO.

Directs determining the cause of the isolation

Directs App 8G, App 12, and H,0O, Analyzers in

service

Performs App 8G, App 12, and Places H,0,
Analyzers in service

HLTS-3-2
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SAT/UNSAT/NOTES







EVENT 6: MSIV CLOSURE/LOCA (continued)
POSITION  EXPECTED ACTION(S)
ATC/BOP Attempts to maintain RPV water level +2" to

SRO
BOP
SRO

BOP

SRO

SRO
ATC/BOP
ATC/BOP

SRO

BOP

+51" with one or more of the following:
-RCIC (App 5C)

-CRD (App 5B) 3-BYV-85-551

-SLC (App7B)

Directs SP cooling be placed in service
Places SP cooling in service

Directs App 8G be performed
Performs App 8G

Monitors containment parameters

Enters EOI-2 on DW pressure and re-enters
EOI-1 and directs the following:

- Verify all available DW coolers in service
- Venting per App 12

- H,O, analyzers placed in service

Directs cooldown

Verify all available DW coolers in service

Commences a cooldown as directed

Determines cannot maintain SC pressure less

than 12 psig and directs SC sprayed

Sprays suppression chamber per App 17C

HLTS-3-2
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SAT/UNSAT/NOTES







EVENT 6: MSIV CLOSURE/LOCA (continued)
POSITION EXPECTED ACTION(S)
SRO When SC pressure exceeds 12 psig or if

ATC

SRO

BOP

SRO

ATC

SRO

Crew

SRO

ATC

SRO determines cannot maintain DW temp.
<280 then directs the following:

- Ensures Recirc. pumps shutdown
- DW blowers secured

- DW sprayed per App 17B

Trips Recirc. pumps

Secures DW blowers

Requests 16F & 16G be performed
Sprays the DW using RHR

Directs DW sprays/SC sprays be
stopped when that area reaches

0 psig

Stops DW/SC sprays when that area reaches
0 psig

Directs CRD inject per App 5B

Performs App 5B
Reports 3B CRDP tripped

Monitors containment parameters

Monitors RPV water level, determines level is
lowering. Re-enters EOI-1 at +2” RPV level

- Directs performance of App 5B (CRD)

- Directs performance of App 7B (SLC)
Monitors Drywell / PSC / and RPV water level
Enters C1 at ~-100" to - 122”

Directs ADS inhibited

Closes RFP discharge valves

Reports 3A CRDP tripped

HLTS-3-2
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SAT/UNSAT/NOTES
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EVENT 6: MSIV CLOSURE/LOCA (continued)
POSITION  EXPECTED ACTION(S)
BOP Inhibits ADS
SRO After entering C1 align all available injection

BOP

BOP

ATC/BOP

SRO

systems for injection.
-Containment sprays terminated
When water level reaches TAF

(-162") and before -190 directs the following:

Enters C2
- Six ADS valves opened
- RPV level returned +2” to +51”

When directed by US terminates
Containment Sprays and lines up RHR for
LPCI

Opens and verifies open 6 ADS
valves

Restores RPV water level +2”
to +51” using:

-RHR

-Core Spray

-Condensate

Classifies event as Site Area Emergency
(1.1-S1)
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SAT/UNSAT/NOTES
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1)

2)

4)
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Crew Critical Tasks
Task SAT/UNSAT

Manually isolate HPCI before 2 areas exceed
Maximum Safe Radiation or Temperature

levels.

Prevents ADS actuation when Rx level reaches
-120".

Emergency depressurizes RPV based upon not

being able to maintain reactor water level above
-162, but before reaching -190”

Restores / maintains water level above TAF
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Xlll.  SCENARIO REVIEW CHECKLIST

SCENARIO NUMBER HLTS-13

6 Total Malfunctions Inserted; List: (4-8)
1) HPCI steam line break
2) RBCCW 3A pump trips
3) 3A Recirc. high vibration
4) 3A Recirc pump suction valve fails open and will not close
5) Failure of ADS/SRV 1-22
6) Drywell Leak
3 Malfunctions That Occur After EOI Entry; List: (1-4)

1) CRD pump 3B fails to start
2) CRD pump 3A trips
3) RCIC 71-8 fails to open

l_.\

Abnormal Events; List: (1-3)
1) SRV fails open

2 Major Transients; List: (1-2)
1) Loss of all high pressure makeup
2) Drywell Leak

3 EOIs used; List: (1-3)
1) EOI-1
2) EQI-2
3) EOI-3

II\J

EOQI Contingencies Used,; List: (0-3)
1) C1
2) C2

[(o]
o

Run Time (minutes)

N
&

EOI Run Time (minutes); 50 % of Scenario EOI Run Time

[ |

Crew Critical Tasks (2-5)

<
[0}
w

Technical Specifications Exercised (yes/no) - Technical Requirements Manual

|






REV 0
PAGE 21 OF 21

XIV. Shift Turnover Information

Equipment out of service/LCOs: 3C RHR Pump is out of service. T.S 3.5.1.A.1,

3.6.2.3, 3.6.2.4. 3.6.2.5 have been entered. Unit 2 is 6 hours into a seven day LCO.

Appendix R LCO addressed and in LCO tracking.

Operation/Maintenance for the Shift: Unit 3 is at 79% power, Alternate EHC Pumps per section

6.3 of Ol 47A. Increase reactor power to 90% using Recirc flow (GOI-100-12,step 5.132) at 8 Mwe.

per minute. Continue with 3-SR-3.5.1.7 which is in progress and is complete up to Step 7.11

(HPCI Main and Booster Pump Set Developed Head and Flow Rate Test at Rated Reactor

Pressure). Loop Il RHR has been vented within the hour in preparation for placing Torus cooling

in service.

Unusual Conditions/Problem Areas: 3-FCV-73-36 seal-in circuit has been disabled per step 7.6 of

3-SR-3.5.1.7
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Current Revision Description
Pages Affected: 18, 26, 33, 34, 35, 36, 71, 72, 73, 75, 96, 104
Type of Change:  Revision Tracking Number: 048
PCRs: 07003919

Revised the stroke time criteria for the 3-FCV-73-18 valve to have a normal stroke time
range of 0.8 to 2.2 seconds and a maximum allowable stroke time range of 3.0 seconds.
This change in accepance criteria was evaluated and approved for use per 0-T1-383
Evaluation 07-1-1ST-073-337.

Added instruction to restroke 3-FCV-73-18 if initial stroke time is less than maximum
allowable but outside the normal range. (PCR 07003919)

Added instruction to contact Duty Maintenance Manager if 3-FCV-73-18 was restroked and
to record the time. Per the OM Code, the restroked valve has to be evaluated within 96
hours.

Added new lllustration 1, Process for Stroke Timing Valves Per the ASME OM Code.
Added SR key number to Attachment 1 for scheduling.

Added instruction in Attachment 5 to contact OPS immediately if any evaluation results are
found to be NOT Acceptable.

Added new Attachment 10, ASME OM Code Restroke TIme Record Form. (PCR
07003919)
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1.0 INTRODUCTION
11 Purpose
A. This procedure verifies the following High Pressure Coolant Injection (HPCI)

System Technical Specification (Tech Spec) surveillance requirements (SR):

1.

The HPCI main and booster pump set must be capable of pumping
5,000 gpm against a simulated system head corresponding to reactor
pressure in order to satisfy SR 3.5.1.7.

HPCI discharge piping must be vented to meet SR 3.5.1.1 in lieu of
performing 3-SR-3.5.1.1 (HPCI) for the HPCI System if deemed necessary
by the Unit Supervisor (US).

This surveillance performs ASME OM Code Inservice Test (IST) Program
testing of HPCI pumps and valves in order to satisfy Tech Spec 5.5.6
program requirements.

This surveillance provides overlap testing of the HPCI minimum flow valve
open and close functions to demonstrate compliance with SR 3.3.5.1.2 for
Table 3.3.5.1-1 Function 3f and SR 3.3.5.1.6.

This procedure also verifies the following additional licensing, INPO, and Fire
Protection Report (FPR) testing requirements:

1.

Time-to-rated-flow testing is performed once an operating cycle or
whenever HPCI governor control system (GCS) corrective maintenance is
performed in order to satisfy a unit startup licensing commitment. This
testing is NOT specifically required by TS or IST Program requirements.

This procedure also accomplishes overspeed trip tappet trip valve
assembly testing recommended by INPO to ensure that the trip mechanism
is NOT binding. This testing is accomplished when the HPCI turbine is
cold and then when it is warm.

This surveillance is utilized to verify BFN FPR testing requirements which
demonstrate HPCI function operability.
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1.2 Scope
A. This surveillance verifies the HPCI turbine, main and booster pump set, and

supporting equipment (e.g., gland seal condenser) are capable of delivering
5,000 gpm against a simulated system head corresponding to reactor pressure.

1. This testing is accomplished by using startup test data which
conservatively approximates the required discharge head needed to
overcome system piping resistance and produce 5,000 gpm flow. This
pressure is added to the reactor steam dome pressure and is used as the
minimum discharge head required to satisfactorily meet SR 3.5.1.7.

2. The HPCI turbine is started and system flow is throttled back to a
condensate storage tank until a 5,000 gpm flow rate is attained while
verifying that the minimum, required discharge pressure can be obtained.

The same venting methodology utilized in 3-SR-3.5.1.1 (HPCI) is also used in
this surveillance to provide an alternate means of venting HPCI discharge
piping to comply with SR-3.5.1.1 for the HPCI System. This venting is
performed at the discretion of the US in lieu of performing 3-SR-3.5.1.1 (HPCI).

This surveillance in conjunction with SRs/Sls listed as being ASME type in
Surveillance Program Matrix fully implements the ASME OM Code IST Program
required by Tech Spec 5.5.6.

Satisfactory completion of this surveillance verifies Tech Spec 5.5.6 compliance
for the following valves:

Valve Test Description

ISV-73-23 HPCI turbine discharge pressure monitored to ensure that
valve is sufficiently open to perform its intended function.

CKV-73-603 HPCI turbine discharge pressure monitored to ensure that
valve is sufficiently open to perform its intended function.

CKV-73-559 The minimum flow valve is opened and the discharge
pressure drop is monitored to verify that this check valve is
opening to pass bypass flow.

FCV-73-18 This fast-acting valve's closure time is monitored.
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1.2

Scope (continued)

D. When Tech Spec and IST Program testing is accomplished, the turbine is
shutdown with the system throttled to simulate a system head corresponding to
reactor pressure.

1.

If time-to-rated-flow testing is required, the turbine lube oil system and
turbine casing are given sufficient time to drain and cool to ambient
temperature, respectively. Once these two conditions are met, the system
is configured for a cold, quick turbine start and manual HPCI initiation
performed.

The time to reach 5,000 gpm flow against a simulated system head
corresponding to reactor pressure is verified to be < 30 seconds.

E. This surveillance in conjunction with 3-SR-3.3.5.1.6 performs the following
BFN FPR, Volume 1, Appendix R Safe Shutdown Program (Section V - Testing
and Monitoring) testing to verify that:

1.

FCV-73-18 automatically opens and remains open during turbine startup
and operation,

FCV-73-18 closes when a manual turbine trip is initiated from the main
control room,

FCV-73-30 automatically closes when HPCI flow is greater than
approximately 1250 gpm,

FCV-73-30 automatically opens when HPCI flow is less than approximately
700 gpm, and

HPCI turbine and pump set operate per design during manual turbine
startup and operation.
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1.2

13

1.4

Scope (continued)

F.

This surveillance satisfies SR 3.3.5.1.5 for Table 3.3.5.1-1 Function 3f by
functionally verifying that HPCI MIN FLOW VALVE FCV-73-30 closes when
HPCI pump set is operating above approximately 1250 gpm flow.

This testing is accomplished during turbine startup. FCV-73-30 is initially
opened to provide a minimum bypass flow path. When the turbine is started,
HPCI flow rises to the recirculation flow path back to the condensate storage
tank. The rising flow closes FCV-73-30 when an approximately 1250 gpm flow
rate is reached.

This surveillance also functionally verifies that FCV-73-30 will open when HPCI
flow is reduced below approximately 700 gpm flow.

This testing is accomplished when the ASME OM Code IST Program testing is
almost completed. A jumper is installed to allow FCV-73-30 to open when a low
flow signal is present. HPCI turbine speed is reduced with the flow indicating
controller in manual and HPCI pump set flow is reduced by throttling FCV-73-35
in the close direction until HPCI flow drops below approximately 700 gpm.

Frequency

A

This surveillance shall be performed once every 92 days when required by plant
conditions or whenever GCS corrective maintenance is performed which could
affect the GCS function. This SR shall be performed as required to satisfy BFN
GL 89-10 Program requirements.

INRC/C] [NER/C] This surveillance is to be used for post-maintenance testing to
verify HPCI operability if the Governor Control System components require
corrective maintenance. [LER 296/85003] [INPO SOER 81-013]

Applicability

The surveillance requirements of this procedure are applicable in Mode 1. Modes 2
and 3 are also applicable except when RPV steam dome pressure < 150 psig.
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2.0
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2.2

2.3

24

REFERENCES

Technical Specifications

Section 3.5.1, ECCS - Operating

Updated Final Safety Analysis Report

Section 6.3, Summary Description - Core Standby Cooling Systems
Section 6.4.1, High Pressure Coolant Injection System Description
Section 6.6, Inspection and Testing

Section 7.4, Core Standby Cooling System and Instrumentation

Plant Instructions

0-0I-65, Standby Gas Treatment System

3-0I-73, High Pressure Coolant Injection System
3-SI-3.1.5, HPCI Pump Performance

3-S1-3.1.12, HPCI System Pump Baseline Data Evaluation
3-S1-3.2.1, ASME Section Xl Valve Performance

3-SR-3.3.5.1.5(F), High Pressure Coolant Injection System Pump Minimum Bypass

Flow Indicating Switch Calibration
3-SR-3.6.2.1.1, Suppression Chamber Water Temperature Check
3-SR-3.5.1.1 (HPCI), Maintenance of Filled HPCI Discharge Piping

0-TI-230, Predictive Monitoring Program.

0-TI-280, Calculations of Flow Transmitter Output for Use With ASME Section Xl

SPP-8.1, Conduct of Testing

SPP-10.3, Verification Program

Plant Drawings
3-47E812-1 and -2, HPCI System Flow Diagram
3-47E610-73-1 and -2, HPCI System Mechanical Control Diagram
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2.5

2.6

Plant Drawings (continued)

3-45E714-1 through -4, 250V DC RMOV Bd Schematic Diagram
3-45N3675-2, Panel 9-39 Wiring Diagram

3-45N3635-19, Local Instrument Panels Connection Diagram

3-730E928-1 through 5, -7 and -8, HPCI System Elementary Diagram

Vendor Manuals

BFN-VTM-G080-9270, BFN Unit 3 - Terry Model CCS HPCI Turbine Operation and
Maintenance Manual

BFN-VTM-B580-0010, Byron Jackson Technical Instructions High Pressure Coolant
Injection Pumps

Other Documents

NRC Inspection Report 82-13

Licensee Event Report 296/85003, Inoperability of HPCI System
Licensee Event Report 259/8232, Operator Notification

STI-15, HPCI Startup Test Instruction

Browns Ferry Nuclear Plant Fire Protection Report, Volume 1, Appendix R Safe
Shutdown Program

INPO SOER 89-001, Testing of Steam Turbine/Pump Overspeed Trip

GE SIL No. 336 R1, Surveillance Testing Recommendations for HPCI and RCIC
Systems

TVA Program Plan Implementation of NRC Generic Letter 89-10

Memorandum from D. Baker, GENE Power Ascension Operations Manager, to
M. Bajestani, BFN Technical Support Manager, dated June 25, 1991 (RIMS R40
910716 805)

PGC-007-073-0, HPCI Operation Time Required to Raise Suppression Pool
Temperature 1 deg F (R40 910629 984)

INPO SOER 81-013, Concurrent Loss of High Pressure Core Cooling Systems
NRC Information Notice 91-50, A Review of Water Hammer Events After 1985
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- 2.6

3.0

Other Documents (continued)
GE SIL No. 106 R2, Suppression Pool Temperature Monitoring and Control
GE SIL No. 392 R1, Improved HPCI Turbine Mechanical-Hydraulic Trip Design

NRC Information Notice 93-67, Bursting of High Pressure Coolant Injection Steam
Line Rupture Discs Injures Plant Personnel

SEOPR 96-0-073-2, HPCI Turbine Administrative Vibration Limits

NEDC-32751P, Power Uprate Safety Analysis for the Browns Ferry Nuclear Plant
Units 2 and 3 (RIMS R08-980316-888)

TVA-BFN-TS-384, Technical Specification (TS) Change TS-384 Request for License
Amendment for Power Uprate Operation (RIMS R08-980316-888)

GE-NE-B13-01866-39, Summary of System Evaluations and Proposed Changes to
Design Criteria Documents (RIMS W79-980427-005)

PRECAUTIONS AND LIMITATIONS

A. Nrec] LCO 3.5.1 requires the HPCI System to be OPERABLE in Mode 1 and
Modes 2 and 3 except when RPV steam dome pressure < 150 psig.

1. Entry into associated LCO 3.5.1 CONDITIONS AND REQUIRED
ACTIONS is NOT initially required provided the HPCI function is
demonstrated operable no later than 12 hours after reactor steam dome
pressure reaches rated pressure from startup.

2.  However, this surveillance removes the HPCI function from service (e.g.,
trip turbine using 3-HS-73-18A) for short duration's while performing
surveillance testing.

3. Consequently, entry into LCO 3.5.1 is administratively controlled within this
surveillance by declaring the HPCI function temporarily inoperable during
testing and verifying that LCO 3.5.1 CONDITIONS AND REQUIRED
ACTIONS have been met including tracking HPCI function inoperability in
Narrative Logs. [NCO 89-0216-002]

B. If maintenance other than what is provided in this surveillance procedure
becomes necessary, a work order should be generated.

C. Consult Attachment 9 for Panel 3-9-3 annunciators which will alarm during
performance of this surveillance.
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3.0

PRECAUTIONS AND LIMITATIONS (continued)

D.

HPCI turbine operation below 2,400 rpm for extended periods except during
turbine startup and shutdown can result in inadequate oil pressure from the
turbine driven oil pump, higher system vibration, excessive exhaust line check
valve wear, or overheating of turbine driven oil pump when operating at low rpm
with auxiliary oil pump (AOP) running.

Suppression pool temperature will rise approximately 1°F every three minutes
during testing of HPCI System.

The temperature must NOT be allowed to exceed 105°F and must be returned
to < 95°F within 24 hours after securing the HPCI Turbine as required by

LCO 3.6.2.1. The suppression pool temperature shall be monitored every

5 minutes and recorded in accordance with 3-SR-3.6.2.1.1, Suppression
Chamber Water Temperature Check.

Pressure suppression chamber (PSC) water shall NOT be used as the HPCI
water supply to perform this test because of its lower quality and the potential
water hammer risk when PSC water level is NOT high enough to swap HPCI
suction to the PSC.

The suppression pool shall be maintained at -5.5 to -2 inches as indicated by
3-L1-64-54A or 3-L1-64-66 on Panel 3-9-3.

Personnel stay time in HPClI Room during HPCI System operation should be
minimized if excessive exposure to noise, heat, or radiation is anticipated.

HPCI AOP operation should be minimized when HPCI System is in standby
readiness or following HPCI System shutdown. When AOP is operating,
turbine stop valve is held full open. If HPCI System is then manually or
automatically initiated, a HPCI turbine overspeed trip or high steam line flow
isolation may occur.

A radiation work permit (RWP) may be required for all personnel located in the
HPCI Room participating in the performance of this SR. RADCON shall be
consulted prior to turbine roll in order to determine the appropriate RWP
requirements.

Corrective Action shall be dispositioned in accordance with SPP-8.1, Conduct '
of Testing.
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3.0

PRECAUTIONS AND LIMITATIONS (continued)

L.

HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33 must be verified in AUTO mode
of operation with flow setpoint at 5,000 gpm if an automatic HPCI initiation
occurs during performance of this surveillance.

The HPCI flow controller 3-FIC-73-33 is a “FLOW X10” controller, 5000 gpm on
the controller digital display will read 500. The steps in this procedure which list
a flow value will be displayed as follows “ flow as read on the digital display
followed by the actual flow in gpm” i.e. a flow of 1250 gpm is shown as “125
(1250 gpm)” a flow of 5000gpm is shown as “500 (5000 gpm).

The risk of steam emission to the surrounding area rises if a rupture disk breaks
during initial startup of turbine. Therefore, the number of personnel in HPCI
Room should be minimized until stable operation is achieved.

The identification number and calibration date for new test equipment, along
with step numbers for which it was used, shall be noted in the remarks
Section of Surveillance Procedure Review Form if during performance of this
surveillance it becomes necessary to change test equipment.

The HPCI PUMP MIN FLOW VALVE 3-FCV-73-30 will NOT open automatically
when low system flow is sensed unless a HPCI initiation signal is present.

HPCI pump and bearing temperatures should be monitored periodically using
HPCI/RCIC/RFW TEMPERATURES 3-TR-73-54 on Panel 3-9-47 or ICS to
ensure that temperatures are stable or NOT rising rapidly. Turbine shutdown
should be initiated if any oil temperature reading exceeds 155°F or any other
unsatisfactory oil condition is observed by personnel located in the HPCI Room.
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3.0

PRECAUTIONS AND LIMITATIONS (continued)

Q.

INrerc] The HPCI System will be placed in configurations that make it susceptible
to overspeed tripping and motive steam loss should an initiation signal occur
when one of the following conditions is present:

1. When HPCI TURBINE STOP VALVE 3-FCV-73-18 is cycled open, the
GCS ramp generator will time out in approximately 12-13 seconds. If HPCI
System receives an automatic initiation signal after the ramp generator
times out and is reset by closure of turbine stop valve, a turbine overspeed
or a high steam line flow isolation may occur.

2.  Manipulations of mechanical overspeed trip assembly (e.qg., verifying
freedom of movement) may result in closure of turbine stop valve at a time
when it is required to be open for turbine operation.

3. Placing HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33 in manual mode or
changing its flow setpoint may NOT permit HPCI System to automatically
achieve design flow in the event of an automatic initiation.

4. Manual initiation of a turbine trip using 3-HS-73-18A will prevent turbine
stop valve from opening while trip push-button is depressed.

Since the above conditions may lead to a HPCI overspeed trip or loss of steam
supply if a HPCI initiation should occur during surveillance testing, the HPCI
System will be administratively removed from operable service to ensure that
RPV injection capability is maintained at all times when surveillance testing
could result in an overspeed condition of the HPCI turbine. [NCO 89-0216-002)

HPCI TURBINE STOP VALVE 3-FCV-73-18 operation should be observed for
visual and/or audible signs of a fast opening/closing transient during turbine
startup. Site Engineering and/or Mechanical Maintenance must be notified if
this type of transient occurs in order to evaluate the need for balance chamber
adjustments.

nvFy Prior to initiating HPCI System and adding heat energy to suppression
chamber, the Unit Supervisor will evaluate need of placing Residual Heat
Removal System in suppression pool cooling mode to avoid the possibility of
thermal stagnation during sustained heat additions. [i-8-91-129]

L
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3.0

PRECAUTIONS AND LIMITATIONS (continued)

T.

The BFN ASME OM Code Ten Year Program for monitoring pump flow and
total developed head requires the use of measuring instruments capable of

+ 2% accuracy at full scale (FS) and having a maximum range which does NOT
exceed three times the maximum, expected process value. This accuracy
requirement is implemented for HPCI flow measurements by directly measuring
output of HPCI flow transmitter using the Integrated Computer System (ICS).
Existing local HPCI pump set suction and discharge pressure gages satisfy
ASME OM Code accuracy and range requirements and do NOT require
substitution with more accurate instrumentation.

Turbine speed indication (SI-73-51) on Panel 9-3 exceeds the 2% FS accuracy
requirement based on a review of two, as-found calibration checks performed
over a three year period. However, HPCI tachometer drift problems have made
it necessary to utilize local, hand held M&TE instrumentation (e.g., stroboscope)
to ensure that accurate turbine speed settings are established for ASME OM
Code purposes.

The ASME OM Code data recorded by this surveillance should be reviewed
and recorded in accordance with 3-SI-3.1.5 within 96 hours of completion of this
surveillance.

ASME OM Code data collection requires that HPCI pump set be operated at a
predetermined flow rate and speed when discharge pressure readings are
taken. While the flow rate may be adjusted anywhere within the allowable
range specified (e.g., 4950 to 5050 gpm), UO must attempt to maintain the flow
rate as close as possible to midrange. This ensures that discharge pressure
readings do NOT vary significantly due to operating point changes from
performance to performance of this surveillance unless an actual deficiency
exists. UO must also ensure that turbine speed is adjusted as close as possible
to ASME OM Code test value of 3,800 rpm within the range 3790 to 3810 rpm.
Averaging techniques are acceptable.

Any control room ICS console may be utilized for collecting ICS data specified
by this surveillance. If ICS console originally selected fails to operate properly
during surveillance performance, another ICS console(s) may be used for
completion of test activities provided failure is isolated to console in use. If an
alternate ICS console(s) is used, then change(s) shall be noted in post-test
remarks Section of Attachment 1.
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3.0

PRECAUTIONS AND LIMITATIONS (continued)

X.

HPCI System ICS startup transient data may be displayed and printed as
follows:

1. PRESS CANC key on ICS console keyboard.

2. SELECT GROUP.

3. SELECT MODIFY NON SYSTEMS GROUP.

4. SELECT test group to be modified (e.g., Test 15).
5

ENTER the following HPCI data points using F6 key to select fields:

FIELD POINT ID
03 73-31
06 73-33
09 73-51
12 DIG027

6. DELETE remaining data points from group by selecting Field 15 and
repeatedly pressing ENTER key until remaining data points are removed.

7. PRESS F3 to save group redefinition.

8. PRESS F1 to display group.

9. SELECT OTHER GROUP FNCTS.

10. SELECT GROUP GRAPH 4 PTS ON 1 PLOT (Selection #4).
11. PRESS F2 to continue.

12. SETUP desired start data and time using F3 key.

13. SETUP time axis resolution of 1 minute per graticule.

14. PRESS Print Screen key to print plot of transient startup data.
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3.0

PRECAUTIONS AND LIMITATIONS (continued)

Y.

BB.

CC.

DD.

EE.

Pressure switch 3-PS-73-47A controls AOP operation and resets at
approximately 35 psig lowering oil pressure.

AOP Operation causes 3-CKV-73-708 to close and the main, gear-driven oil
pump discharge pressure rises to its dead head value. This action causes
3-PS-73-47A to initiate at approximately 92 psig rising oil pressure which in turn
stops the AOP. The AOP will continue cycling on and off in this manner until the
main, gear-driven oil pump slows sufficiently to prevent initiation of
3-PS-73-47A.

3-FCV-73-6A and 3-FCV-73-6B close during HPCI turbine operation disabling
the drain path for inlet condensing pot (3-MCP-73-5).

Isolation of the drain path will eventually result in filling the inlet condensing pot
and HPCI TURBINE INLET DRAIN POT LEVEL HIGH 3-LA-73-5 (3-XA-55-3F,
window 26) will alarm. This is an expected condition and will NOT result in
turbine damage because steam flow into the turbine will prevent any excessive
accumulation of condensate in the inlet piping.

. 3-FCV-73-18 should be monitored for one continuous smooth action from full

closed to full open position.

The monitoring may be performed by either local visual line of sight, video
camera or video recorder, to ensure that once the 3-FCV-73-16 valve is opened
and Auxiliary Oil pump starts, the valve does NOT behave erratically (i.e.,
suddenly opening then closing and finally ramping open). (BFNPER 99-04221)

During Starting, shutdown and tripping of the HPCI Turbine a second operator
should be utilized to assist in monitoring alarms and parameters for abnormal
conditions.

Local vibration readings of the HPCI turbine and pump bearings (using portable
M&TE) may be obtained during each performance of this SR.

Caution tags are available as prerequisites and are placed in Attachment 3 to
ensure that plant personnel do NOT operate these components prior to
completion of time-to-rated-flow testing.

The Critical Steps warning represents a step or series of steps for an activity
which requires additional focus, attention, and increased awareness. The
Operator performing these steps for the activity needs to ensure the Unit
Supervisor and other Control Room staff are aware of the evolution. PEER
checks are required for this activity and short briefs need to be made prior to
performing the evolution. Included in the briefs are worst case scenario and
contingencies.
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3.0

PRECAUTIONS AND LIMITATIONS (continued)

FF.

GG.

HH.

Step 7.0[21] serves to verify that the mechanical overspeed trip tappet
assembly is functioning properly and NOT binding when the HPCI turbine is at
its nominal, design operating temperature, and the overspeed trip automatic
reset time is approximately 4-6 seconds based on available turbine rpm
coastdown data and GE SIL 392 R1 recommendations.

The discharge flow verification can be affected by how much air has been
introduced into the system and the fact that the discharge line is vented

for 1 minute through a closed drain prior to the discharge flow verification. The
most opportune time for this check is when the vent valve is opened when the
initial flow can be seen due to the turbulence initially created with the sightglass
empty.

Sight glass flow indication can be verified by any of the following: (Flashlight
should be used to assist in determination.)

1. Initial turbulence or bubbles seen through the sightglass when the
3-HS-73-63 push-button is depressed, followed by the sight glass filling
and the bubbles dissipating.

2. This occurs very fast therefore the operator must be monitoring prior to
depressing 3-HS-73-63.

3. Flowing water seen in sightglass

4. Lowering temperature gradient over the Ten minute period as seen by the
performance of Attachment 2 Step 1.0[23], if 3-FCV-73-45 is determined to
be seated.

5. Rising temperature over the Ten minute period as seen by the
performance of Attachment 2 Step 1.0[23], if 3-FCV-73-45 is determined to
have leakage.

When timing the 3-FCV-73-18 valve, the 3.0 second requirement is such a tight
tolerance that using a stopwatch does NOT leave room for any errors. The use
of a Yokogawa recorder may be used as desired by System Engineering.

The Yokogawa Recorder can be connected in Panel 3-9-3 or Panel 3-9-39.
Only one location is required for testing, but may be connected to both for
additional data as required. System Engineering should determine the location
to be used. The Preferred location is Panel 3-9-3 for consistency and
communication. System Engineering will determine the location to be used.

When using the Yokogawa Recorder for measuring 3-FCV-73-18,
communications and countdown methods are to be established to ensure
recorders are on prior to operating the valve.

P
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NOTES

1)  Section 4.0 through Step 7.0[7], sets up the HPCI Surveillance for the Dynamic Run.
These steps may be performed up to 24 hours prior to the actual HPCI turbine
operation. Care should be given to all LCO entries. The latest revision of this
surveillance should be re-verified.

2) If this test continues for more than one shift, a Pre-job brief will be required for all new
personnel involved.

4.0 PREREQUISITES
[1] VERIFY this copy of 3-SR-3.5.1.7 is the most current revision.

[2] VERIFY the HPCI System is in a standby readiness
configuration in accordance with 3-Ol-73, High Pressure
Coolant Injection System.

[3] VERIFY the Reactor steam dome pressure is > 950 psig and
<1040 psig.

[4] VERIFY at least 2 turbine bypass valves full open (N/A if Main
Turbine is on-line).

[5] IF ICS will be utilized to collect HPCI flow rate data, THEN

CHECK that no gross instrument channel failure is present by
noting that HPCI flow rate on the ICS-displayed (single value
display (SVD 73-33) or the HPCI System mimic.), is within
100 gpm of flow rate indicated on HPCI SYSTEM
FLOW/CONTROL 3-FIC-73-33.

[6] VERIFY the following Operations personnel as a minimum are
available to perform this procedure. (This does NOT include
IV’s or multiple shift performance or Peer Checking
requirements.)

uo: 2
AUO: 4
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4.0 PREREQUISITES (continued)

[7]

NOTIFY each organization listed below.

AND

REQUEST the number of Qualified personnel from each
organization to be available to support and perform their
associated activity: (If possible give a possible time reference
when personnel will be required.)

A

RADCON (1) will be available to

Determine RWP requirements

Will be available to monitor for airborne
contamination and radiation levels in the HPCI Room
during the startup and operation of the HPCI Turbine.

Electrical Maintenance (3 EM’s) will be available to

Turbine/main pump speed readings using hand held
instrumentation locally in the HPCI Room during the
Startup and Operation of the HPCI Turbine.

Install jumper for Min Flow Valve.

Installation of Yokogawa Recorder for 3-FCV-73-18 if
used.

Mechanical Maintenance (2 MM’s) will be available to:

Obtain a HPCI lube oil sample after turbine shutdown
prior to securing the Aux Oil Pump

Adjust 3-PCV-073-0501

Perform MPI1-0-073-TRBO001 if required.

P
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PREREQUISITES (continued)

(8]

CONTACT System Engineer or Duty Maintenance Manager to
determine if the following are to be performed:

[8.1] RECORD below if local vibration readings of HPCI pump

bearings using portable M&TE (Step 7.0[15.10]) are
required:

YES / NO (Circle one)

[8.2] RECORD below if verification of Time To Achieve Rated

[9]

[10]

[11]

[12]

[13]

Flow And Pressure is required: (Normally performed
once every two years after the refueling outage.)

YES / NO (Circle one)

IF local vibration readings of HPCI pump bearings using
portable M&TE are NOT required, THEN

N/A Step 7.0[15.10]; (Otherwise N/A this step).

IF verification of time to achieve rated flow is required, THEN

VERIFY that a Caution Order and associated tags have been
prepared to control operation of HPCI AUXILIARY OIL
PUMP 3-PMP-73-47 and HPCI PUMP CST TEST VLV
3-FCV-73-35. (Otherwise N/A)

CHECK that a control room ICS console display is available to
monitor HPCI discharge pressure, flow, and manual initiation
status as a function of time; (REFER TO Step 3.0W and 3.0X).
(N/A if ICS is NOT available)

PLACE “TESTING/MAINTENANCE” alarm window frame(s)
around the alarm windows listed in Attachment 9.

CONTACT System Engineering to determine the following:

[13.1] CHECK the Timing Method to be used for 3-FCV-73-18.

STOPWATCH 0O YOKOGAWA RECORDER 0O
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40  PREREQUISITES (continued)

[14] CHECK the Location(s) were the Yokogawa Recorder are to
be installed. (N/A if Yokogawa Recorders are NOT used.)

Panel 3-9-3 O Panel 3-9-39 O
[15] IF Yokogawa Recorders are to be used, THEN

NOTIFY Electrical Maintenance to install the Recorders per
Section 1.0 of Attachment 8 in the location(s) determined by
System Engineering. (Otherwise N/A)
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5.0

5.1

SPECIAL TOOLS AND EQUIPMENT RECOMMENDED

Recommended Tools

(1) Banana jack jumper

Carpenter’s ruler or similar tool for measuring HPCI lube oil tank and booster
pump oil levels

Tape
Screwdriver for lifting leads.

Crescent wrench for adjusting lube oil pressures.
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5.2 Recommended Measuring and Test Equipment (M&TE)

The equipment data listed below may NOT be available at the time this procedure starts.
The data listed below may be collected at a later time but prior to using the equipment to

NOTE

ensure calibrations requirements are met.

(1]

ENTER information where required. Vibration M&TE accuracy
and frequency response range are controlled by the BFN
Vibration Program and have been verified to meet the listed
requirements. VERIFY required range and accuracy for
remaining M&TE by reviewing calibration sheets.

Recommended Frequency
Parameter Instrument (or Required Required Response Calibration .
Measured equivalent instrument) Range Accuracy Range Due Date M&TE ID
MC Instruments Digital
Probe Tachometer 1 29% of
(Model 112) 54286 rpm | T <70
Speed OR minimum carI;bnra(teed N/A
CSI Stroboscope g
(Model No. 444)
CSI Model 2100 series + 5% of
Vibration vibration meter or N/A calibrated 211 1'1 000 Hz
minimum
equal range
(Local) digital or
analog stopwatch N/A + 1 second N/A N/A
(MCR) digital or analog
stopwatch N/A + 1 second N/A N/A
Time Yokogawa Recorder
(Panel 3-9-3 if used
for 3-FCV-73-18)
Yokogawa Recorder
(Panel 3-9-39 if used
for 3-FCV-73-18)
Omega Model HH22
L 50°F to
Temperature | 41918l thermometer 300°F +1°F N/A
(surface and area air minimum
temps are required)
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6.0

ACCEPTANCE CRITERIA

A

Responses which fail to meet the acceptance criteria stated below shall
constitute unsatisfactory surveillance procedure results and require immediate
notification of Unit Supervisor (US) at time of failure.

The following acceptance criteria shall be demonstrated as required by this
surveillance:

1.  HPCI System is vented from high POINT VENT by observing continuous
water flow from vent when venting is performed at US discretion in lieu of
3-SR-3.5.1.1 (HPCI).

2.  HPCI pump set delivers 5,000 gpm flow at a minimum discharge pressure
110 psi above reactor pressure.

3. Nrcrc] The HPCI System achieves 5,000 gpm flow at a minimum discharge
pressure 110 psi above reactor pressure within 30 seconds from a cold,
non-oil-primed, turbine quick start. (Only required following a refueling
outage or anytime maintenance affects Governor Control System
operation.) [LER 296/85003]

4. The differential pressure developed by the HPCI pump set shall be
> 1034 psid and < 1201 psid when HPCI pump set is operating at
4950-5050 gpm flow and 3790-3810 rpm main pump speed.

5. HPCI PUMP MIN FLOW VALVE FCV-73-30 shall open when HPCI flow
rate lowers.
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6.0

ACCEPTANCE CRITERIA (continued)

6. The following valves shall comply with ASME OM Code Inservice Test
(IST) acceptance criteria stipulated below:

Valve

Acceptance Criteria

3-FCV-73-18

Valve shall close within 3.0 seconds or less when a
close signal is present.

3-1SV-73-23

Valve shall open sufficiently to perform its intended
function by noting that turbine exhaust pressure does
NOT exceed 40 psig when turbine is operating at or
near rated conditions.

3-CKV-73-559

Valve shall open sufficiently to perform its intended
function by noting at least a 70 psi drop in the HPCI
pump set discharge pressure when HPCI PUMP MIN
FLOW VALVE 3-FCV-73-30 is opened while HPCI
pump set is operating at or near rated conditions.

3-CKV-73-603

Valve shall open sufficiently to perform its intended
function by noting that turbine exhaust pressure does
NOT exceed 40 psig when turbine is operating at or
near rated conditions.

B. Steps which determine the above criteria are designated by (AC) next to initial

blank.
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7.0 PROCEDURE STEPS
[1] CHECK that the following initial conditions are satisfied:

A. Precautions and limitations in Section 3.0 have been
reviewed.

B. Prerequisites listed in Section 4.0 are met.
C. The following annunciators are RESET:

e HPCI TURBINE INLET DRAIN POT LEVEL HIGH
3-LA-73-5 (3-XA-55-3F, window 26)

e HPCI TURBINE TRIPPED 3-ZA-73-18 (3-XA-55-3F,
window 11)

e HPCI PUMP DISCH FLOW LOW 3-FA-73-33
(3-XA-55-3F, window 5)

e HPCI TURB EXH DRAIN POT LEVEL HIGH
3-LA-73-8A (3-XA-55-3F, window 33)

D. The following indicating lights are EXTINGUISHED:

HPCI AUTO INIT 3-IL-73-59

HPCI AUTO ISOL LOGIC A 3-IL-73-58A
HPCI AUTO ISOL LOGIC B 3-IL-73-58B

HPCI TURBINE TRIP RX LVL HIGH 3-IL-73-18B



BFN HPCI Main and Booster Pump Set 3-SR-3.5.1.7

Unit 3 Developed Head and Flow Rate Test at | Rev. 0044
Rated Reactor Pressure Page 28 of 104
Date

7.0 PROCEDURE STEPS (continued)

NOTE
This surveillance will make HPCI INOP.

[2] PERFORM the following:

[2.1] The US and Unit Operator (UO) have been provided with
copies of this SR.

[2.2] UO has reviewed surveillance test scope including wire
lifts and jumper placements.

[2.3] OBTAIN permission from US to perform this
surveillance.

[2.4] iINrcc] NOTIFY UO that this surveillance is commencing.
[RPT 82-16, LER 259/8232]

[3] RECORD date and time started, reason for test, and plant
conditions on Attachment 1, Surveillance Procedure Review
Form.

(4] VERIFY that suitable means of communication (e.g., hand
held radios, plant telephone system) will be available between
Main Control Room, HPCI Room, and HPCI vent station.

us
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70  PROCEDURE STEPS (continued)

Date

NOTE

Step 7.0[7.5] may be performed in parallel with remaining surveillance steps up to
Step 7.0[11] at the discretion and direction of US.

[5]

VENT the HPCI discharge piping.

OR

VERIFY the HPCI discharge piping has been vented within the

last 24 hours by one of the following:

[6.1] VERIFY 3-SR-3.5.1.1(HPCI) has been performed within
the last 24 hours. (N/A if 3-SR-3.5.1.1(HPCI) has NOT
been performed.)

[5.2] VENT the HPCI discharge piping by performing

Attachment 2. (N/A if 3-SR-3.5.1.1(HPCI) has been

performed.)
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7.0 PROCEDURE STEPS (continued)

NOTES

1) Three AUOs will be required in HPCIl Room for performance of lube oil checks and
one Mechanical Maintenance available to adjust 3-PCV-073-501.

2) A crescent wrench may be required to position lube oil system stopcock valves.

[6] PERFORM the following lube oil system and control/stop valve
checks and adjustments:

[6.1] CHECK the following oil levels locally:

e HPCI turbine lube oil reservoir level is per
Attachment 6.

¢ Oil level in HPCI booster pump inboard and
outboard bearing oil sight glasses is per
Attachment 6.

[6.2]  PERFORM the following:

e nrerc) REVIEW Step 3.0Q for additional background
information regarding HPCI System removal from
operable service. [NCO 89-0216-002]

e IF Yokogawa Recorder(s) will be used to time
3-FCV-73-18, THEN

VERIFY installation of recorders in the location(s)
specified in Step 4.0[13] per Attachment 8.
(Otherwise NI/A)
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PROCEDURE STEPS (continued)
[6.3] IF HPCI System is Operable, THEN
PERFORM the following: (Otherwise N/A)

[6.3.1] VERIFY HPCI System may be removed from
operable service.

us

[6.3.2] DECLARE HPCI System inoperable.
us
[6.3.3] ENTER appropriate LCO information into Narrative
log.
us

1)
2)
3)

4)

NOTES

The TEST push-button 3-HS-73-47B is located in the HPCI Room at a local control
station on the south wall near the AOP.

Initial timing of 3-FCV-73-18 must be performed during the FIRST start of the Aux Qil
Pump with the oil system cold and de-pressurized.

Coordination between the operator starting the aux oil pump and the operator timing
the 3-FCV-73-18 valve must be performed to ensure proper timing.

Step 7.0[6.4] and Step 7.0[6.5] should be reviewed prior to starting the HPCI Aux Qil
Pump. These steps may be signed off after completion of Step 7.0[6.5].

[6.4] SIMULTANEOUSLY PERFORM the following:
e DEPRESS and HOLD the HPCI AUX OIL
PUMP 3-HS-073-0047B TEST push-button until
Step 7.0[6.15].
AND

e START the local STOPWATCH.
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7.0 PROCEDURE STEPS (continued)

[6.5] WHEN Initial movement of local stem is observed on
HPCI TURBINE STOP VALVE 3-FCV-73-18, THEN

STOP the stop watch, and RECORD the time below:

seconds

NOTE

A time exceeding 13 seconds for turbine stop valve to begin opening may indicate a
problem with function of stop valve or lube oil system.

[6.6] VERIFY initial movement for turbine stop valve to begin
opening is less than 13 seconds.

OR
IF recorded time is greater than 13 seconds, THEN

CONTACT Systems Engineering to determine if
diagnostic maintenance activities are required prior to
proceeding with testing.

[6.7] CHECK that HPCI TURBINE STOP VALVE
3-FCV-73-18 indicates OPEN by observing 3-ZI-73-18
position indicating lights.

[6.8] CHECK that HPCI TURBINE CONTROL VALVE
3-FCV-73-19 indicates OPEN by observing 3-ZI-73-19
position indicating lights.
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70  PROCEDURE STEPS (continued)

NOTE

INEr/c] Step 7.0[6.9] verifies the turbine stop valve closing function using a Yokogawa
Recorder. Starting the recorder should be prior to operating the valve. Therefore a
countdown method or other method should be established between the Recorder Operator
and the Operator at Panel 3-9-3. must be ready to measure closure time of 3-FCV-73-18
since this is a fast acting valve. These steps may be signed off after completion of

Step 7.0[6.9.4]. [INPO SOER 89-001]

[6.9] IF a Yokogawa Recorder is to be used to measure
3-FCV-73-18, THEN

MEASURE closure time of HPCI TURBINE STOP
VALVE 3-FCV-73-18 by performing following:
(Otherwise N/A)

[6.9.1]

[6.9.2]

[6.9.3]

NOTIFY the Recorder Operator to start the
Yokogawa Recorder on the desired point of the
countdown.

DEPRESS and HOLD HPCI TURBINE TRIP
3-HS-73-18A until Step 7.0[6.9.4].

ircc] WHEN HPCI TURBINE STOP VALVE
3-FCV-73-18 is CLOSED as indicated by 3-ZI-73-18
position indicating lights, THEN

STOP the Recorder and RECORD closure time
below: [appendix R]

3-FCV-73-18 CLOSURE TIME (SEC)

NORMAL MEASURED | MAXIMUM

0.8-22 3.0

[6.9.4]

A. VERIFY the stroke time recorded is less than
or equal to the maximum value listed. (AC)

RELEASE HPCI TURBINE TRIP, 3-HS-73-18A.
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[6.9.5]

[6.9.6]
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CHECK HPCI TURBINE STOP VALVE
3-FCV-73-18 indicates OPEN after a short time
delay by observing 3-ZI-73-18 position indicating

lights.

IF the stroke time measured in step 7.0[6.9.3] is
less than or equal to the maximum listed but outside

the normal range, THEN

PERFORM the following: (Otherwise N/A)

A. RECORD on Attachment 10 the initial
measured stroke time from step 7.0[6.9.3]

above.

B. RESTROKE and TIME 3-FCV-073-0018 and
RECORD the restroke time on Attachment 10.

C. VERIFY the restroke time recorded on
Attachment 10 is less than or equal to the

maximum value listed.

—(AC)
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7.0 PROCEDURE STEPS (continued)

NOTE

INEr/c] Step 7.0[6.10] verifies the turbine stop valve closing function using a stopwatch. The
stopwatch must be ready to measure closure time of 3-FCV-73-18 since this is a fast acting
valve. These steps may be signed off after completion of Step 7.0[6.10.3]. [INPO SOER 89-001]

[6.10]

IF a stopwatch is to be used to measure 3-FCV-73-18,

THEN

MEASURE closure time of HPClI TURBINE STOP
VALVE 3-FCV-73-18 by performing the following:
(Otherwise N/A)

[6.10.1]

[6.10.2]

MEASURE closure time of HPCI TURBINE STOP
VALVE 3-FCV-73-18 by performing the following
substeps simultaneously:

e DEPRESS and HOLD HPCI TURBINE TRIP
3-HS-73-18A until Step 7.0[6.10.3].

AND

e START stopwatch at same time trip
push-button is depressed.

inre/c) WHEN HPCI TURBINE STOP VALVE
3-FCV-73-18 is CLOSED as indicated by 3-ZI-73-18
position indicating lights, THEN

STOP stopwatch and RECORD closure time below:
[Appendix R]

3-FCV-73-18 CLOSURE TIME (SEC)

NORMAL MEASURED | MAXIMUM

0.8-22 3.0

[6.10.3]

A. VERIFY the stroke time recorded is less than
or equal to the maximum value listed.

RELEASE HPCI TURBINE TRIP 3-HS-73-18A.

— (AC)
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7.0 PROCEDURE STEPS (continued)

[6.10.4] CHECK HPCI TURBINE STOP VALVE
3-FCV-73-18 indicates OPEN after a short time
delay by observing 3-ZI-73-18 position indicating
lights.

[6.10.5] IF the stroke time measured in step 7.0[6.10.2] is
less than or equal to the maximum listed but outside
the normal range, THEN

PERFORM the following: (Otherwise N/A)

A. RECORD on Attachment 10 the initial
measured stroke time from step 7.0[6.10.2]
above.

B. RESTROKE and TIME 3-FCV-073-0018 and
RECORD the restroke time on Attachment 10.

C. VERIFY the restroke time recorded on
Attachment 10 is less than or equal to the
maximum value listed.

NOTE

The removal of the Yokogawa Recorders may be performed in conjunction with the
remainder of the procedure.

[6.11] IF a Yokogawa Recorder was used to measure
3-FCV-73-18, THEN

NOTIFY Electrical Maintenance to REMOVE the
Yokogawa Recorders per Section 2.0 of Attachment 8:
(Otherwise N/A)
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70  PROCEDURE STEPS (continued)

NOTE

The next section verifies free movement of turbine overspeed trip tappet trip valve
assembly prior to turbine operation. The trip knob reset action occurs automatically after a
variable time delay with no operator action required.

[6.12]  VERIFY free movement of turbine overspeed trip tappet
trip valve assembly as follows:

[6.12.1] LIFT and HOLD HPCI TURBINE MECH TRIP VLV
3-XCV-073-0018 trip knob until Step 7.0[6.12.3].

[6.12.2] CHECK HPCI TURBINE STOP VALVE
3-FCV-73-18 closes by observing 3-ZI-73-18
position indicating lights.

[6.12.3] RELEASE HPCI TURBINE MECH TRIP VLV
3-XCV-073-0018 trip knob.

[6.12.4] CHECK HPCI TURBINE MECH TRIP VLV
3-XCV-073-0018 is reset by observing 3-Z1-73-18
position indicating lights and noting that HPCI
TURBINE STOP VALVE 3-FCV-73-18 reopens.
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7.0 PROCEDURE STEPS (continued)

Date

NOTE

The Target values and ranges in the table below are for information only. If the target is
NOT met, then surveillance testing may proceed with concurrence from Systems
Engineering and Unit Supervisor. 3-PCV-073-0501 may be adjusted by Mechanical
Maintenance to ensure target values are met. Adjustments should be documented in the

Post-Test remarks.

[6.13]

CHECK that HPCI lube oil pressures listed below are
within the desired range:

Parameter/indicator

Indicated Target
Value

HPCI TURB THRUST BRG
& EGR PRESS INDR
3-P1-073-0506

psig > 15 psig

HPCI TURB OUTBD
JOURNAL BRG SUPPLY
3-P1-073-0508

psig | =10 psig

HPCI TURB INBD BRG
SUPPLY PRESS INDR
3-P1-073-0510

psig > 10 psig

HPCI MAIN PUMP BRG &
SPEED REDUCER SPLY
3-P1-073-0509

psig > 20 psig

OIL SUPPLY PRESSURE
3-P1-073-0501A

psig | 36-40 psig

HPCI OIL FILTER INLET
PRESS IND.
3-P1-073-0053A

psig | 85-90 psig
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7.0 PROCEDURE STEPS (continued)

NOTE

The trip knob reset action occurs automatically after a variable time delay with no operator
action required.

[6.14] TEST the HPCI Turbine Mechanical Trip Valve as
follows:

[6.14.1] VERIFY HPClI GOVERNOR CONTROL VALVE
CLOSURE BOOSTER VALVE 3-SHV-73-0707
one-half (1/2) turn open.

1st

2nd

[6.14.2] LIFT and HOLD HPCI TURBINE MECH TRIP VLV
3-XCV-073-0018 trip knob until Step 7.0[6.14.4].

[6.14.3] ADJUST the HPCI TURB OIL INLET THR VLV
FOR 3-PCV-073-0018C, 3-THV-73-714 as required
to obtain:

18-20 psig as indicated on HPClI MECH TRIP VLV
INLET PRESS 3-PI-073-0018B.

[6.14.4] RELEASE HPCI TURBINE MECH TRIP VLV
3-XCV-073-0018 trip knob.

[6.14.5] CHECK that HPCI TURBINE STOP VALVE
3-FCV-73-18 is OPEN by observing 3-Z1-73-18
position indicating lights.

[6.14.6] CHECK that HPCI TURBINE CONTROL VALVE
3-FCV-73-19 is OPEN by observing 3-ZI-73-19
position indicating lights.
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7.0 PROCEDURE STEPS (continued)

NOTE

After releasing the AUX OIL PUMP 3-HS-073-0047B TEST push-button in Step 7.0[6.15],
ALLOW at least one minute for oil to drain back to oil tank before performing
Step 7.0[6.18].

[6.15] RELEASE the HPCI AUX OIL PUMP 3-HS-073-0047B
TEST push-button.

[6.16] CHECK HPCI TURBINE STOP VALVE 3-FCV-73-18
closes by observing 3-Z1-73-18 position indicating lights.

[6.17] CHECK HPCI TURBINE CONTROL VALVE
3-FCV-73-19 closes by observing 3-ZI-73-19 position
indicating lights.

NOTE

During the performance of Step 7.0[6.18], close coordination will be required. REVIEW
Step 7.0[6.18] though Step 7.0[6.21] for clear understanding of the operation of
3-FCV-73-18 and 3-FCV-73-19 upon Aux Oil Pump start.

[6.18] AFTER at least one minute from performing
Step 7.0[6.15], DEPRESS and HOLD the HPCI AUX OIL
PUMP 3-HS-073-0047B TEST push-button until
Step 7.0[6.21].

[6.19] VISUALLY CHECK that turbine control valve
3-FCV-73-19 approaches or reaches the full open
position while the turbine stop valve 3-FCV-73-18 is
closed.

[6.20] VISUALLY CHECK that when the turbine stop valve
3-FCV-73-18 begins to open, the turbine control valve
3-FCV-73-19 is initially driven in the closed direction,
then reverses and proceeds to the full open position
again.

[6.21] RELEASE the HPCI AUX OIL PUMP 3-HS-073-0047B
TEST push-button.
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7.0

PROCEDURE STEPS (continued)

Date

1)

2)

NOTES

Suppression pool temperature shall be monitored every 5 minutes in accordance with
3-SR-3.6.2.1.1, Suppression Chamber Water Temperature Check, when heat is being

added to suppression pool.

Step 7.0[7] thru Step 7.0[12] is performed in preparation of the HPCI Turbine start.

A pre-job brief should be considered at this time.

7] CALCULATE the Minimum HPCI Main Pump Discharge

Pressure as follows:

[7.1] RECORD pretest suction pressure and thrust bearing

temperature below:

Indicated | Acceptable
Parameter/Indicator Value Range
HPCI PUMP SUCT PRESS i > 10 psi
3-PI1-073-0028B (3-25-50) psig | =10 psig
HPCI TURB THR BRG
TEMP 3-TE-73-54F (ICS) °F N/A
OR 3-TE-73-54F (3-9-47)

[7.2] RECORD reactor pressure indicated by REACTOR
WIDE RANGE PRESS A 3-PI-3-54 on Panel 3-9-5

below and in Step 7.0[7.3]:

Indicated Value Acceptance Criteria
>. 950 psig
psig < 1040 psig
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7.0 PROCEDURE STEPS (continued)

NOTE

The basis for determining the minimum, HPCI main pump discharge pressure is derived
from startup testing performed by STI-15. Specifically, discharge pressure was measured
at 100 psig above reactor pressure for successful injection at rated flow. A 10 psig margin
has been added to this measured value based on engineering judgment to arrive at

110 psig value utilized by this SR.

[7.3] CALCULATE minimum HPCI main pump discharge
pressure required as indicated below:

Reactor Pressure psig

(Step 7.0[7.2])

+ 110 psig
(See Note)

Min Disch Press

psig
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7.0 PROCEDURE STEPS (continued)

[7.4] RECORD minimum HPCI main pump discharge
pressure calculated in Step 7.0[7.3] in the following
steps:

Step 7.0[13.1]
Step 7.0[14.2]
Step 7.0[17.1]

Attachment 3 (if required)
Step 1.0[17]
Step 1.0[19.2]

[7.5] VERIFY calculation performed in Step 7.0[7.3] is correct
AND pressure value obtained has been correctly
recorded in steps specified by Step 7.0[7.4].

NOTE

Starting the HPCI turbine with HWC in service and flow is NOT at a reduced rate may result
in a higher than Normal Radiation Levels.

[8] VERIFY HWC Flow is at the Desired Setpoint or removed from
service as required by Radcon.

[9] PERFORM the following

e VERIFY the M&TE equipment is available and ready to
support HPCI operation.

e VERIFY 3-SR-3.6.2.1.1, Suppression Chamber Water
Temperature Check has been commenced.

e VERIFY RHR is in Suppression Pool Cooling per 3-Ol-74
as determined by the Unit Supervisor.

[10] START Standby Gas Treatment System (SGTS) in
accordance with 0-Ol-65, Standby Gas Treatment System.
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7.0 PROCEDURE STEPS (continued)

[11] ALIGN HPCI System for a manual start by performing the
following steps:

[11.1] CHECK HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33
is in AUTO and SET to control at 500 (5,000 gpm).

IF required, THEN

DEPRESS AUTO operation mode transfer switch and
ADJUST setpoint using Setpoint up/down keys.

[11.2] PLACE HPCI STEAM PACKING EXHAUSTER by
placing 3-HS-73-10A to START.

[11.3]  VERIFY 3-FCV-73-36, using HPCI/RCIC CST TEST
VLV 3-HS-73-36A, is OPEN.

[11.4]  OPEN 3-FCV-73-35, using HPCI PUMP CST TEST
VLV, 3-HS-73-35A.

WARNING

INer] Failure of both HPCI steam exhaust piping rupture discs during turbine startup and
operation will result in a process steam release into HPCI Room. This release raises the
risk of personnel injury until steam line isolation occurs. Therefore, personnel in HPCI
Room should minimize stay time in close proximity to rupture disc cage assembly. [iE 93-67]

Start of Critical Step(s)

[12] START the HPCI turbine by performing the following:

[12.11  er) VERIFY communication is established with
Operations personnel in HPCl Room. [iE 93-67]

[12.2]  ner) REQUEST Operations personnel in HPCI Room, to
ensure that all unnecessary personnel have exited HPCI
Room. [iE93-67]

[12.3] iNner] ANNOUNCE HPCI turbine startup over plant public
address system. [EE 93-67]

e
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PROCEDURE STEPS (continued)

[12.4] PLACE HPCI AUXILIARY OIL PUMP 3-HS-73-47A to
START.

[12.5]  OPEN 3-FCV-73-30, using HPCI PUMP MIN FLOW
VALVE, 3-HS-73-30A.

1)

2)

NOTES

Personnel Monitoring the 3-FCV-73-18 valve for smooth operation must pay close
attention to valve travel from the time 3-FCV-73-16 is opened until 3-FCV-73-18 is full

open and stable.

Smooth operation for 3-FCV-73-18 is a continuous operation from full close to full
open without erratic movement. Sound can be used to assist in determining operation
of valve. (i.e., The Valve slams open suddenly and then closed and then ramps open
is NOT smooth operation.)

[12.6] ENSURE personnel are ready to monitor 3-FCV-73-18
for smooth operation.

AND

NOTIFY the personnel monitoring that the next step will
open 3-FCV-73-18.
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PROCEDURE STEPS (continued)

1)

NOTES

During the startup of the HPCI Turbine a second operator should be utilized to monitor
for abnormal conditions and alarms.

The HPCI Turbine parameters should be monitored during HPCI startup. This will
ensure proper response of the control systems. If HPCI pumps suction pressure
causes an auto swap of the HPCI suction valves from CST to the torus, then the HPCI
Turbine should be tripped.

REVIEW Step 7.0[12.8] to ensure actions occur when 3-FCV-73-16 opens.

3)

CAUTIONS

If HPCI TURBINE STEAM SUPPLY VLV 3-FCV-73-16 fails to fully open, then the
governor control system ramp generator will time out and HPCI turbine speed,
discharge pressure, or flow will be lower than expected.

DO NOT RE-ATTEMPT to open HPCI TURBINE STEAM SUPPLY VLV 3-FCV-73-16
unless HPCI TURBINE STOP VALVE 3-FCV-73-18 is closed using HPCI TURBINE
TRIP 3-HS-73-18A. Failure to observe this caution will result in a turbine overspeed
trip if 3-FCV-73-16 is opened with the ramp generator timed out.

During the startup of the HPCI Turbine, the flow indication will remain high during the
transient until the Governor Control System stabilizes the HPCI Flow to the desired
setpoint.

¢ The response time of the Governor Control System is slow. Therefore flow
should NOT be adjusted until the system has stabilized. During this time the
operator should monitor the speed indication for proper operation of the Governor
Control.

e The Ramp Generator will cause the Turbine Speed to rise at a steady rate until
the Signal Converter circuit takes control and lowers the speed to stabilize the
flow at the desired setpoint.

Starting the HPCI turbine with HWC in service and without the flow being at a reduced
rate may result in higher than Normal Radiation Levels.

[12.7]  OPEN 3-FCV-73-16, using HPCI TURBINE STEAM
SUPPLY VLV, 3-HS-73-16A.




e
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7.0 PROCEDURE STEPS (continued)

[12.8]

[12.9]

OBSERVE that the following actions occurs:

HPCI AUXILIARY OIL PUMP starts.

irerc] HPCI TURBINE STOP VALVE 3-FCV-73-18
opens by observing 3-Z1-73-18 position indicating
Iights. [Appendix R]

HPCI TURBINE CONTROL VALVE 3-FCV-73-19
partially or fully opens by observing 3-Z1-73-19
position indicating lights.

inrerc] HPCI PUMP MIN FLOW VALVE
3-FCV-73-30 closes when HPCI SYSTEM
FLOW/CONTROL 3-FIC-73-33 indicates
approximately > 125 (> 1250 gpm) flow. [Appendix R]

HPCI turbine speed rises to greater than 2400 rpm
as indicated on HPCI TURBINE SPEED 3-SI-73-51.

HPCI STM LINE CNDS INBD/OUTBD DR VLVS
3-FCV-73-6A and 3-FCV-73-6B close by observing
3-ZI-73-6A and 3-ZI-73-6B position indicating lights.

HPCI AUXILIARY OIL PUMP stops as turbine
speed rises.

VERIFY Smooth operation of 3-FCV-73-18 and mark
results below.

Yes O No 0O
IF the Answer above is “NO”, THEN

NOTIFY System Engineer to initiate a WO and
proceed with test. (Otherwise N/A)



BFN HPCI Main and Booster Pump Set 3-SR-3.5.1.7

Unit 3 Developed Head and Flow Rate Test at | Rev. 0044
Rated Reactor Pressure Page 48 of 104
Date

7.0 PROCEDURE STEPS (continued)
[12.10] VERIFY RESET the following annunciators:

e HPCI PUMP DISCH FLOW LOW 3-FA-73-33
(3-XA-55-3F, window 5)

e HPCI TURBINE TRIPPED 3-ZA-73-18 (
3-XA-55-3F, window 11)

e HPCI TURBINE GLAND SEAL DRAIN PRESSURE
HIGH 3-PA-73-46 (3-XA-55-3F, window 14)

e HPCI TURBINE BEARING OIL PRESSURE LOW
3-PA-73-47 (3-XA-55-3F, window 19)

[12.11] VERIFY system flow, discharge pressure, and turbine
speed are stable prior to performing the next step.

End of Critical Step(s)
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7.0 PROCEDURE STEPS (continued)

NOTES

1) PAUSE periodically as HPCI discharge pressure approaches the desired test pressure
to allow HPCI system flow, discharge pressure, and turbine speed to stabilize.
BFPER 00-003572-000

2) Due to discharge pressure indicator failures, speed should be monitored NOT to
exceed 4200 rpm to minimize exceeding design discharge pressure.

[13] WHILE maintaining HPCI Turbine Speed less than 4200 rpm,
ADJUST HPCI Pump Discharge Pressure as follows:

[13.1]  Nrcc) SLOWLY THROTTLE 3-FCV-73-35, using HPCI
PUMP CST TEST VLV, 3-HS-73-35A, as necessary,
until the following are achieved:

. HPCI PUMP DISCH PRESS as indicated on
3-PIl-73-31Ais

p psig
(Step 7.0[7.3)])

e Discharge flow steadies at or above 500
(5,000 gpm) as indicated by HPCI SYSTEM
FLOW/CONTROL 3-FIC-73-33. [Appendix R]

[13.2] mrec) CHECK HPCI Room for evidence of steam, oil,
and gland seal condenser leaks.

[13.3] REQUEST RADCON to monitor radiation and
contamination levels to ensure either has NOT risen
significantly. [rRPT-82-13]

[13.4] VERIFY system flow, discharge pressure, and turbine
speed are stable prior to performing the next step.
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7.0 PROCEDURE STEPS (continued)

NOTE
Steps 7.0[14.1], 7.0[14.2] and 7.0[14.3] may be performed concurrently.

CAUTION

HPCI main/booster pump bearing temperatures shall NOT be allowed to exceed 155°F.

[14] MONITOR and OBTAIN the following data:

[14.1]  MONITOR the following HPCI turbine and pump set
temperatures using HPCI/RCIC/RFW TEMPERATURES
3-TR-73-54 on Panel 3-9-47 or ICS to verify
temperatures are NOT rising rapidly.

AND

CHECK that no temperature exceeds 155°F:

PARAMETER INST CHANNEL

HPCI OIL COOLER DISCH 3-TE-73-54A

HPCI TURB HP BRG OIL 3-TE-73-54D (Gov End)

HPCI TURB LP BRG OIL 3-TE-73-54E (Cplg End)

HPCI TURB THRUST BRG 3-TE-73-54F

HPCI PUMP INBOARD BRG 3-TE-73-54G

HPCI PUMP OUTBOARD BRG 3-TE-73-54H

. HPCI SPEED INCREASER 3-TE-73-54J
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7.0 PROCEDURE STEPS (continued)

[14.2]

[14.3]

Date
RECORD following data:
Indicated Acceptable
Parameter/Indicator Value Range

HPCI SYSTEM FLOW
3-FIC-73-33 or ICS

gpm | >5,000 gpm

HPCI PUMP DISCH PRESS
3-P1-73-31A

. >
PSI9 | (step 7.0[7.3])

HPCI TURBINE SPEED
3-S1-73-51

rem | >2,400 rpm

HPCI TURB EXH PRESS
3-PI-73-21A

psig <40 psig

— (AC)

REACTOR WIDE RANGE . > 950 psig
PRESS A 3-PI-3-54 PSI9 1 < 1040 psig
RECORD following data:
Indicated | Acceptable
Parameter/Indicator Value Range

HPCI PUMP SUCT Press
3-PI-73-28A

psig > 10 psig
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7.0 PROCEDURE STEPS (continued)

[15] OBTAIN ASME OM Code data for HPCI main and booster
pump set as follows:

[15.1]

[15.2]

[15.3]

[15.4]

PLACE HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33
in MANUAL as follows:

DEPRESS the MANUAL operation mode transfer switch
on 3-FIC-73-33.

ADJUST HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33
MANUAL operation lever, until approximately 3800 rpm
on HPCI TURBINE SPEED 3-SI-73-51.

ADJUST HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33
MANUAL operation lever, to achieve 3790 to 3810 rpm
turbine speed, using hand held tachometer.

AND

RECORD final turbine speed below:

HPCI Turbine Speed (M&TE) rem

VERIFYHPCI test condition flow rate as follows:

[15.4.1] IF ICS is utilized to obtain HPCI flow rate data,

THEN

CHECK that no gross instrument channel failures
have occurred by noting that ICS-displayed HPCI
flow rate is within 100 gpm of flow rate indicated on
HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33.
(Otherwise N/A)

[15.4.2] THROTTLE 3-FCV-73-35, using HPCI PUMP CST

TEST VLV, 3-HS-73-35A to obtain either of the
following:

e AnICS display reading of 4950 to 5050 gpm.
OR

e 495 to 505 (4950 to 5050 gpm) as indicated on
HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33
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7.0 PROCEDURE STEPS (continued)

[15.5] ALLOW HPCI pump set to operate until steady-state
conditions are achieved, THEN

VERIFY conditibns of Steps 7.0[15.3] and 7.0[15.4] are
met.

NOTE

The indicator on 3-PI-73-31B may oscillate due to pump generated pressure pulses.
Should this condition exist, an average between the predominate high and low readings
should be recorded as the indicated value.

[15.6] OBTAIN the HPCI pump data as follows:
[15.6.1] On Panel 3-LPNL-25-0050

PERFORM the following:

A. OBSERVE 3-PI-73-31B, while performing the
following to verify unobstructed
instrumentation.

CLOSE and OPEN PANEL ISOL VLV TO
3-PI-73-31B, 3-PISV-73-9013 several times.

B. IF required to stabilize 3-PI-73-31B indicator,
THEN

THROTTLE PANEL ISOL VLV TO
3-PI-73-31B, 3-PISV-73-9013, as required to
- stabilize 3-PI-73-31B. (Otherwise N/A)
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7.0 PROCEDURE STEPS (continued)

CAUTIONS

1) The HPCI pump set differential pressure is very sensitive to minor turbine speed and
pump set flow adjustments. Therefore, it is anticipated that the UO will be required to
make minor speed and flow rate adjustments in order to properly establish the ASME
OM Code operating point.

2) HPCI pump discharge pressure has no required range because it is a function of pump
speed and flow.

[15.6.2] COMPLETE following table entries stipulated
below:
Indicated Required
Parameter/Indicator Value Value
HPCI SYSTEM FLOW gpm 4,950-
3-FIC-73-33 or ICS 5,050 gpm
HPCI MAIN PUMP DISCH psig SEE
PRESS 3-PI-073-0031B CAUTION
(HPCI RM) ABOVE
HPCI TURBINE SPEED rom | 3790-3810
HAND-HELD rpm
TACHOMETER
HPCI TURB EXH PRESS psig | <40 psig
3-PI1-73-21A
REACTOR WIDE RANGE psig | > 950 psig
PRESS A 3-PI-3-54 < 1040 psig
HPCI PUMP SUCTION psig | > 10 psig
PRESS 3-PI-073-0028B
(HPCI RM)




BFN HPCI Main and Booster Pump Set 3-SR-3.5.1.7

Unit 3 Developed Head and Flow Rate Test at | Rev. 0044
Rated Reactor Pressure Page 55 of 104
Date

7.0 PROCEDURE STEPS (continued)

NOTE

Calculation independent verification (IV) consists of verifying arithmetic for accuracy and
arithmetic inputs have been properly transferred between the steps within the surveillance.
IV is NOT required to verify pressure data recorded at local instrument rack is correct.

[15.77 CALCULATE HPCI pump set differential pressure as
follows:

[15.7.1] Using applicable data recorded in Step 7.0[15.6.2],
CALCULATE HPCI pump set differential pressure:

Discharge Pressure (3-PI-73-31B) psig
Suction Pressure (3-PI1-73-28B) - psig
Differential Pressure = psid

[15.7.2] VERIFY that the differential pressure calculated is
> 1034 and <1201 psid. (AC)

[15.7.3] INDEPENDENTLY VERIFY HPCI pump set
differential pressure calculation is correct.

[15.7.4] IF acceptance criteria is NOT met at
Step 7.0[15.7.2], THEN

NOTIFY the Unit Supervisor that the Unit 3 HPCI
pump is INOPERABLE due to low or high
differential pressure (N/A otherwise).
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NOTES

1)  The HPCI lube oil system oil filter inlet pressure minus outlet pressure shall NOT be
greater than 12 psi.

2) The target values and ranges in the table below are for information only. If the target
is NOT met, the out of range readings should be observed periodically to ensure that
the readings are NOT changing at a rate that could result in loss of oil pressure.

3) The data gathered in the following steps may be obtained concurrently with the

vibration data at Step 7.0[15.10].

[15.8]

RECORD the following process data values obtained

locally at HPCI turbine:

Parameter/Indicator Indicated | Target Value
Value

HPCI TURB THRUST BRG
& EGR SUPPLY PRESS
INDR 3-PI1-73-506

psig > 13 psig

HPCI TURB OUTBD
JOURNAL BRG SUPPLY
3-P1-73-508

psig > 8 psig

HPCI TURB INBD BRG
SUPPLY PRESS INDR
3-P1-73-510

psig > 8 psig

HPCI MAIN PUMP BRG &
SPEED REDUCER SPLY
3-P1-73-509

psig > 18 psig

HPCI MAIN OIL PUMP
DISCH PRESS INDR
3-PI-73-505

psig | 105-110 psig

HPCI OIL FILTER INLET
PRESS INDR 3-PI-73-53A

psig | SEE NOTE 1

HPCI OIL FILTER OUTLET
PRESS INDR 3-PI-73-53B

psig | SEE NOTE 1

HPCI OIL SUPPLY PRESS
INDICATOR 3-PI-73-501A

psig | 36-40 psig
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7.0 PROCEDURE STEPS (continued)

[15.9]

[15.10]

Date

At the HPCI turbine skid:, CHECK Local HPCI QOil
Temperature 3-TI-073-1152 indication does NOT exceed

155°F.

AND

RECORD the HPCI Oil Temperature in the table below.

Parameter/Inst Channel

Indicated Value

HPCI LUBE OIL TEMP
3-TI-073-1152

°F

OBTAIN HPCI turbine and pump set vibration levels and
RECORD data in table below: (N/A if NOT required)

VIBS Point Measured Value
CH in/sec
cv in/sec
CA in/sec
DH in/sec
DV in/sec
DA in/sec
EH in/sec
EV in/sec
FV in/sec
GH in/sec
GV in/sec
HH in/sec
HV in/sec
HA in/sec

EM
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PROCEDURE STEPS (continued)

NOTES

Steps 7.0[16.1] through 7.0[16.6] may be repeated to obtain accurate pressure drop
readings.

Two personnel that will be used to install jumpers on Panel 3-9-39 may be dispatched
at this time.

Opening 3-FCV-73-30 while HPCI pump set is operating at design flow will result in a
considerable rise in HPClI Room noise as flow in minimum flow line rises. This is an
expected condition which should be noted.

[16] PERFORM the following minimum flow function testing:

[16.1] RECORD below HPCI pump discharge pressure
measured in HPCI Room by 3-PI-73-31B on Instrument
Rack 3-25-50:

HPCI Pump Disch Press psig

[16.2]  NOTIFY Operations personnel in HPCI Room to monitor
HPCI pump discharge pressure measured by
3-PI-73-31B on Instrument Rack 3-25-50 when HPCI
MIN FLOW VALVE 3-FCV-73-30 reaches open position.

[16.3] OPEN 3-FCV-73-30 as follows:

MOMENTARILY PLACE HPCI PUMP MIN FLOW
VALVE, 3-HS-73-30A in the OPEN position.

[16.4] RECORD below the lowest HPCI pump discharge
pressure measured in HPCl Room by 3-PI-73-31B on
Instrument Rack 3-25-50.

HPCI Pump Disch Press psig

[16.5] CHECK HPCI PUMP MIN FLOW VALVE 3-FCV-73-30
has re-closed after stroking full open.
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7.0 PROCEDURE STEPS (continued)

NOTE

Calculation independent verification (V) consists of verifying arithmetic for accuracy and
arithmetic inputs have been properly transferred between the steps within the surveillance.
IV is NOT required to verify pressure data recorded at local instrument rack is correct.

[16.6] PERFORM the following to calculate the change in HPCI
pump set discharge pressure

[16.6.1] CALCULATE change in HPCI pump set discharge
pressure as stipulated below:

Initial Discharge Pressure psig
(Step 7.0[16.1])

Lowest Discharge Pressure - psig
(Step 7.0[16.4])

Discharge Pressure Change = psig

[16.6.2] INDEPENDENTLY VERIFY pressure drop
calculation performed in above is correct.

NOTE

Verification that discharge pressure change meets the acceptance criteria stipulated in
following step provides positive confirmation that HPClI PUMP MIN FLOW CHECK VALVE
3-CKV-73-559 has opened sufficiently to perform its intended design function.

[16.7] CHECK that discharge pressure change recorded in
Step 7.0[16.6] is > 70 psig. (AC)

[16.8] ADJUST HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33
MANUAL operation lever, until a turbine speed of
approximately 3000 rpm is indicated by HPCl TURBINE
SPEED 3-SI-73-51.
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7.0 PROCEDURE STEPS (continued)

NOTE

Installation of the following jumper simulates the presence of a HPCI initiation signal which
allows the minimum flow valve to open on low flow.

[16.9] PLACE jumper across 3-RLY-073-23A-K24
Contacts 11-12 in Panel 3-9-39.
REFER TO Attachment 7.

1st

2nd

CAUTION

Throttling HPCI flow in the following step will result in the minimum flow valve opening.
This will cause rapid filling of the torus. Therefore, UO should ensure that jumper is
removed and minimum flow valve closed as quickly as possible to minimize torus filling.

[16.10] THROTTLE 3-FCV-73-35, using HPCI PUMP CST
TEST VLV, 3-HS-73-35A until HPCI SYSTEM
FLOW/CONTROL 3-FIC-73-33 indicates approximately
70 (700 gpm).

[16.11] Nrcic) CHECK that HPCI PUMP MIN FLOW VALVE
3-FCV-73-30 is OPEN. (appendix R] (AC)

[16.12] REMOVE jumper placed across 3-RLY-073-23A-K24
Contacts 11-12 in Panel 3-9-39.

1st

2nd

[16.13] THROTTLE 3-FCV-73-35, using HPClI PUMP CST
TEST VLV, 3-HS-73-35A until HPCI SYSTEM
FLOW/CONTROL 3-FIC-73-33, indicates between 400
and 500 (4000 and 5000 gpm).

[16.14] VERIFY CLOSED 3-FCV-73-30 using HPCI PUMP MIN
FLOW VALVE, 3-HS-73-30A.
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7.0 PROCEDURE STEPS (continued)

[16.15] VERIFY HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33
setpoint flow is within 50 gpm of indicated flow utilizing
setpoint up/down key adjustments.

[16.16] DEPRESS AUTO operation mode transfer switch on
HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33.

AND
ADJUST HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33

setpoint using Setpoint up/down keys to 500
(5,000 gpm).
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PROCEDURE STEPS (continued)

NOTES

Time To Achieve Rated Flow And Pressure will be performed by Attachment 3
following the HPCI Turbine Trip if required. The following steps will adjust the
3-FCV-73-35 to the required position and will have a Caution Order placed to control
the desired position.

Adjustments made in Step 7.0[17] should allow time for the system to stabilize prior to
making further adjustments. This may require several attempts to ensure both
conditions in Step 7.0[17] are met.

Due to discharge pressure indicator failures, speed should be monitored NOT to
exceed 4200 rpm to minimize exceeding design discharge pressure.

[17]1 IF Time To Achieve Rated Flow And Pressure is to be
performed (REFER TO Step 4.0[8]), THEN

PERFORM the following: (Otherwise N/A)

[17.1]  WHILE maintaining HPCI Turbine Speed less than
4200 rpm, THROTTLE 3-FCV-73-35, using HPCI PUMP
CST TEST VLV, 3-HS-73-35A, as necessary, until the
following conditions are met:

e HPCI PUMP DISCH PRESS 3-PI-73-31A reads

Y

psig

(Step 7.0[7.3])
ND

e HPCI discharge flow steadies at or above 500
(5,000 gpm) as indicated by HPCI SYSTEM
FLOW/CONTROL 3-FIC-73-33.
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7.0 PROCEDURE STEPS (continued)

NOTES

1) inrec) CONSULT Step 3.0Q for additional background information regarding HPCI
System removal from operable service. [NCo 89-0216-002]

2) The intent of Step 7.0[18] is to depress and hold the trip push-button for thirty seconds,
verify the alarms, close 3-FCV-73-16, observe the aux. oil pump starts, then release
the push-button.

3) During the HPCI Turbine trip a second operator should be utilized to monitor for
abnormal conditions and alarms.

4) HPCI PUMP DISCH FLOW LOW 3-FA-73-33 (3-XA-55-3F, window 5) needs to be
verified prior to 3-FCV-73-16 becoming full close.

Start of Critical Step(s)

[18] PERFORM the following steps to shutdown HPCI turbine:

[18.1] VERIFY HPCI System has been declared inoperable
and ENTER appropriate LCO information into Narrative
log as required.
us

[18.2] DEPRESS and HOLD HPCI TURBINE TRIP
3-HS-73-18A until Step 7.0[18.8] is performed.

[18.3] WAIT 30 seconds and OBSERVE following
annunciators are in ALARM:

e nrerc) HPCI TURBINE TRIPPED 3-ZA-73-18
(3-XA-55-3F, window 11). (Appendix R]

e HPCI PUMP DISCH FLOW LOW 3-FA-73-33
(3-XA-55-3F, window 5).

[18.4] CLOSE 3-FCV-73-16, using HPCI TURBINE STEAM
SUPPLY VLV, 3-HS-73-16A.

[18.5] OBSERVE HPCI AUXILIARY OIL PUMP starts as
turbine slows.

[18.6] OBSERVE HPCI TURBINE SPEED 3-SI-73-51, reading
lowers to approximately zero.
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7.0 PROCEDURE STEPS (continued)

[18.7]1  VERIFY HPCI TURBINE STEAM SUPPLY VLV
3-FCV-73-16 is closed.

[18.8] RELEASE HPCI TURBINE TRIP, 3-HS-73-18A.

[18.9] RECORD below and on Attachment 3 (if required) the
time of HPCI Turbine shutdown:

Time

[18.10] On Panel 3-LPNL-25-0050, OPEN or VERIFY OPEN
PANEL ISOL VLV TO 3-PI-73-31B, 3-PISV-73-9013.

End of Critical Step(s)

[19] VERIFY RESET the following annunciators:

e HPCI TURBINE TRIPPED (3-XA-55-3F, window 11)

e HPCI PUMP DISCH FLOW LOW (3-XA-55-3F, window 5)
[20] VERIFY HPCI STM LINE CNDS INBD/OUTBD DR VLVS

3-FCV-73-6A and 3-FCV-73-6B are OPEN by observing
3-Z1-73-6A and 3-ZI-73-6B position indicating lights.

NOTES

1) Step 7.0[21] should be reviewed prior to performance to ensure proper operation of
system.

2) Two people are needed to perform the 3-FCV-73-18 time delay test.

[21] PERFORM the following at HPCI turbine:

[21.1]  Using the 3-FCV-73-18 valve stem position, CHECK
HPCI TURBINE STOP VALVE 3-FCV-73-18 is OPEN.

[21.2]  LIFT and IMMEDIATELY RELEASE HPCI TURBINE
MECH TRIP VLV 3-XCV-73-18 trip knob.

[21.3]  Using the 3-FCV-73-18 valve stem position, CHECK
HPCI TURBINE STOP VALVE 3-FCV-73-18 closes.
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7.0 PROCEDURE STEPS (continued)

[21.4] START the stop watch when HPCI TURBINE STOP

VALVE, 3-FCV-73-18 is full closed.

[21.5] STOP the stop watch when the HPCI TURBINE STOP

VALVE 3-FCV-73-18 begins to open
AND
RECORD time delay.

Time seconds

[21.6]  IF the 3-FCV-73-18 time delay in Step 7.0[21.5] is NOT

[22]

within 4-6 seconds, THEN

PERFORM Attachment 4, 3-FCV-73-18 TIME DELAY
ADJUSTMENT. (Otherwise N/A.)

IF time to achieve rated flow and pressure is to be verified
(REFER TO Step 4.0[8]), THEN

PERFORM the following: (Otherwise N/A this section)

[22.1] PERFORM Attachment 3.

[22.2] WHEN Attachment 3 is completed, THEN

[23]

[24]

[25]

[26]

CONTINUE in this procedure.

CLOSE 3-FCV-73-35 using HPCI PUMP CST TEST VLYV,
3-HS-73-35A.

CLOSE 3-FCV-73-36, using HPCI/RCIC CST TEST VLV,
3-HS-73-36A.

CHECK HPCI PUMP MIN FLOW VALVE 3-FCV-73-30 is
CLOSED.

CHECK HPCI PUMP INJECTION VLV 3-FCV-73-44 is
CLOSED.
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7.0 PROCEDURE STEPS (continued)

[27] VERIFY HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33 is in
AUTO position.

IF required, THEN

DEPRESS AUTO operation mode transfer switch.

[28] VERIFY HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33 is set
to control at 500 (5,000 gpm).

IF required, THEN

ADJUST setpoint using Setpoint up/down keys.

NOTES

1) Care must be exercised to ensure that HPCI OIL TANK DRAIN 3-DRV-073-0703 is
cleaned with a clean rag and solvent to remove any impurities/contaminants that could
make their way into oil sample.

2) Pipe dope/sealant shall NOT be utilized for reinstallation of HPCI OIL TANK DRAIN
3-DRV-073-0703 pipe plug. This material is NOT required and serves only to.
contaminate oil samples.

3) Site Engineering will review and evaluate oil sample analysis as required per CI-130 to
determine if a Work Order is required to correct an oil quality deficiency.

[29] OBTAIN an Oil Sample with the Aux Oil Pump still running to
ensure thorough mixing as follows.

[29.1] OBTAIN two, one liter sample bottles from Chemistry
Lab for obtaining HPCI lube oil sample.
MM

[29.2] REMOVE pipe plug from HPCI OIL TANK DRAIN
3-DRV-073-0703.
MM

[29.3] OPEN HPCI OIL TANK DRAIN 3-DRV-073-0703 and
REMOVE two, one liter HPCI lube oil samples.
MM
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PROCEDURE STEPS (continued)

[29.4] LABEL the first bottle of lube oil as FLUSH and LABEL
the second bottle of lube oil as SAMPLE.
MM

1)

2)

3)

NOTES

Care must be exercised to ensure that HPCI OIL TANK DRAIN 3-DRV-073-0703 is
cleaned with a clean rag and solvent to remove any impurities/contaminants that could
make their way into oil sample.

Pipe dope/sealant shall NOT be utilized for reinstallation of HPCI OIL TANK DRAIN
3-DRV-073-0703 pipe plug. This material is NOT required and serves only to
contaminate oil samples.

Site Engineering will review and evaluate oil sample analysis as required per CI-130 to
determine if a Work Order is required to correct an oil quality deficiency.

[29.5] CLOSE HPCI OIL TANK DRAIN 3-DRV-073-0703 and
REINSTALL pipe plug in end of valve housing.
1st MM

2nd MM

[29.6] DELIVER HPCI lube oil bottle labeled SAMPLE to
Chemistry Lab for analysis and HPCI lube oil bottle
labeled FLUSH for disposal and RECORD delivery time
below:

Date Time

MM
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7.0 PROCEDURE STEPS (continued)

CAUTION

HPCI TURBINE SPEED 3-SI-73-51 could indicate zero rpm while turbine shaft is still
rotating. The auxiliary oil pump should NOT be stopped until visual confirmation is made
by personnel that turbine speed is zero.

[30] PERFORM the following after allowing approximately
15 minutes to pass after turbine shutdown:

[30.11 STOP HPCI AUXILIARY OIL PUMP and RETURN
3-HS-73-47A to AUTO position.

[30.2] STOP HPCI STEAM PACKING EXHAUSTER and
RETURN 3-HS-73-10A to AUTO position.

[30.3] CHECK HPCI TURBINE STOP VALVE 3-FCV-73-18 is
CLOSED by observing 3-ZI-73-18 position indicating
lights.

[30.4] CHECK HPCI TURBINE CONTROL VALVE
3-FCV-73-19 is CLOSED by observing 3-ZI-73-19
position indicating lights.

[31] EXIT HPCI System LCO by updating Narrative log.

us

[32] IF SGTS is no longer required, THEN

SHUT DOWN SGTS. REFER TO 0-0I-65, Standby Gas
Treatment System. (Otherwise N/A)
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7.0 PROCEDURE STEPS (continued)

NOTES

1) The following independent verifications are performed to ensure compliance with
SPP-10.3. First party verifications have already been performed previous to this step
and, therefore, have NOT been duplicated.

2) The independent verifications of the following step may be performed in any order.

3) Ifa deficiency(s) is identified during performance of the independent verifications in the
following step, the independent verifier shall stop and notify the Unit Supervisor
immediately for further instructions prior to correcting the deficient condition(s).

4) Successful completion of the following IVs returns HPCI System to its standby
readiness configuration.

[33] INDEPENDENTLY VERIFY on Panel 3-9-3:

[33.1]  VERIFY HPCI TURBINE STEAM SUPPLY VLV
3-FCV-73-16 is CLOSED.

v
[33.2] VERIFY HPCI PUMP CST TEST VLV 3-FCV-73-35 is
CLOSED.
v
[33.3] VERIFY HPCI/RCIC CST TEST VLV 3-FCV-73-36 is
CLOSED.
v
[33.4] VERIFY HPCI PUMP MIN FLOW VALVE 3-FCV-73-30
is CLOSED.
v
[33.5] VERIFY HPCI PUMP INJECTION VALVE 3-FCV-73-44
is CLOSED.
v

[33.6] VERIFY HPCI STEAM LINE INBD DRAIN VLV
3-FCV-73-6A is OPEN by observing 3-ZI-73-6A position
indicating lights.
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7.0 PROCEDURE STEPS (continued)

133.7]

[33.8]

[33.9]

[33.10]

[33.11]

[33.12]

VERIFY HPCI STEAM LINE OUTBD DRAIN VLV
3-FCV-73-6B is OPEN by observing 3-ZI-73-6B position
indicating lights.

VERIFY HPCI TURBINE STOP VALVE 3-FCV-73-18 is
CLOSED by observing 3-ZI-73-18 position indicating
lights.

VERIFY HPCI TURBINE CONTROL VALVE
3-FCV-73-19 is CLOSED by observing 3-ZI-73-19
position indicating lights.

VERIFY HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33
is in AUTO and set to control at 500 (5,000 gpm).

VERIFY HPCI STEAM PACKING EXHAUSTER
3-HS-73-10Ais in AUTO.

VERIFY HPCI AUXILIARY OIL PUMP 3-HS-73-47Ais in
AUTO.

[34] INDEPENDENTLY VERIFY in the Auxiliary Instrument Room:

[34.1]

[34.2]

IF Attachment 3 was performed, THEN

VERIFY no jumper is installed across
3-RLY-073-23A-K47 Contacts 1-2 in Panel 3-9-39.
(Otherwise N/A.)

VERIFY no jumper is installed across
3-RLY-073-23A-K24 Contacts 11-12 in Panel 3-9-39.

[35] At Panel 3-LPNL-25-50 in the HPCI room,
INDEPENDENTLY VERIFY PANEL ISOL VLV TO
3-PI-73-31B, 3-PISV-73-9013, is OPEN.
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7.0 PROCEDURE STEPS (continued)

NOTE

ALLOW approximately one hour to pass before checking HPCI lube oil skid reservoir level
to ensure that oil in system has drained sufficiently to provide an accurate level reading.

[36]

[37]

[38]

AFTER approximately one hour from HPCI Turbine shutdown:
PERFORM the following inspections:

e VERIFY HPCI lube oil skid reservoir level is per
Attachment 6.

e CHECK oil level in HPCI booster pump inboard and
outboard bearing oil sight glasses is per Attachment 6.

IF a Yokogawa Recorder was used to measure 3-FCV-73-18,
THEN

PERFORM the following: (Otherwise N/A)
e VERIFY Attachment 8 is completed.

e ATTACH the Chart Paper used for Timing the
3-FCV-73-18 to this procedure.

IF restroking of 3-FCV-073-0018 was required during this

surveillance performance, (i.e., restroke time was recorded on
Attachment 10), THEN

PERFORM the following: (Otherwise N/A this step)

[38.1]  NOTIFY Duty Maintenance Manager to:

e OBTAIN a copy of Attachment 10 for delivery to the
ASME IST Program owner.

AND
e CONTACT the Duty System Engineer to notify

ASME IST Program owner for evaluation of test
results.




BFN

HPCI Main and Booster Pump Set 3-SR-3.5.1.7

7.0

8.0

Unit 3 Developed Head and Flow Rate Test at | Rev. 0044
Rated Reactor Pressure Page 72 of 104
Date

PROCEDURE STEPS (continued)

[38.2] RECORD time below

Time:

[39] COMPLETE Attachment 1, Surveillance Procedure Review
Form, up to Unit Supervisor Review.

[40] NOTIFY UO that this surveillance is complete.

[41] NOTIFY US that this surveillance is complete.

ILLUSTRATIONS/ATTACHMENTS

lllustration 1 -
Attachment 1:
Attachment 2:
Attachment 3:
Attachment 4:
Attachment 5:
Attachment 6:
Attachment 7:
Attachment 8:
Attachment 9

Process for Stroke Timing Valves Per ASME OM Code

Surveillance Procedure Review Form

HPCI Venting

HPCI Cold Quick Start

3-FCV-73-18 Time Delay Adjustment

ASME OM Code Inservice Testing Review Form

HPCI Lube Oil Skid and Booster Pump Oil Level Settings

HFA Relay Contact Layout

Installation and Removal of Yokogawa Recorders For 3-FCV-73-18

- Annunciators Affected By Surveillance Procedure Performance

Attachment 10 - ASME OM Code Restroke Time Record Form
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Illustration 1
(Page 1 of 1)

Process for Stroke Timing Valves Per ASME OM Code

| START '

v

DECLARE VALVE |  CORRECTIVE STROKE TIME
INOPERABLE AND * ACTION COMPLETE VALVE PER SR
INITIATE
CORRECTIVE STROKE TIME WITHIN
ACTION
4 NO_J MAXIMUM LIMIT?
YES
STROKE TIME WITHIN
(No )+ NORMAL RANGE?
ENGINEERING
REVISE REFERENCE !
STROKE TIME AND | RESTROKE VALVEJ YES
INITIATE
PROCEDURE :
CHANGE RESTROKE TIME WITHIN NO FURTHER
S MAXIMUM LIMIT? ACTION REQUIRED
YES
YES : |
(Cves) RESTROKE TIME %NOGC’;'JEEER,:}'T\’S
W'T"IEEN"(‘;%%MAL YES | CAUSE OF STROKE
' TIME VARIANCE
TEST STROKE TIME
?
ACCEPTABLE? NG
! ENGINEERING
INITIATES ANY
PROVIDE RESTROKE
ENGINEERING TIME DATA TO REQUIRED
EVALUATES STROKE ENGINEERING CORRECTIVE
TIME WITHIN 96 HOURS ACTIONS
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REASON FOR TEST:
O Scheduled Surveillance
O System Inoperable (Explain in Remarks)

Attachment 1
(Page 1 of 2)

Surveillance Procedure Review Form

DATE/TIME STARTED

O Maintenance (WO No. )
O Other (Explain in Remarks)

PRE-TEST REMARKS:

DATE/TIME COMPLETED
PLANT CONDITIONS

PERFORMED BY:

[nitials Name (Print) Name (Signature)
(Test Dir/Lead Perf)
(Test Dir/Lead Perf)
Delays or Problems (If yes, explain in POST-TEST REMARKS)? OYes ONo
Acceptance Criteria Satisfied? OYes ONo
If the above answer is no, the Unit Supervisor shall
determine if an LCO exists. LCO OYes ONo
UNIT SUPERVISOR Date
INDEPENDENT REVIEWER (OPS) Date
SCHEDULING COORDINATOR Date

POST-TEST REMARKS:
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Attachment 1
(Page 2 of 2)

Surveillance Procedure Review Form

Continuation Page

PERFORMED BY:
Initials Name (Print) Name (Signature)

POST-TEST REMARKS (Continued):

The SR Key number is a Cross Reference only and is not part of the procedure. Key # 3352A |
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1.0 HPCI VENTING INSTRUCTIONS

NOTES

1) The HPCI vent station is located on Elevation 565' of the Reactor Building near column
lines at R16-N.

2) This attachment requires IV of valves at the vent station.
3) Adigital thermometer or equivalent device may be obtained from Hot Tool Room.

WARNING

The HPCI vent line piping may contain hot feedwater. Care shall be taken when working
around this potentially hot piping due to the possibility of a burn hazard existing.

[1] VERIFY the following valve positions from 3-PNL-9-3:

e HPCI PUMP INJECTION VALVE 3-FCV-73-44 is
CLOSED.

o HPCI SUPPR POOL OUTBD SUCT VLV 3-FCV-73-27 is
CLOSED.

o HPCI SUPPR POOL INBD SUCT VLV 3-FCV-73-26 is
CLOSED.

e HPCI CST SUCTION VALVE 3-FCV-73-40 is OPEN.
e HPCI PUMP DISCHARGE VALVE 3-FCV-73-34 is OPEN.

[2] VERIFY CNDS SPLY TO SAFETY SYSTEMS 3-SHV-002-705
is LOCKED OPEN, locally at Elevation 541.5' of the
NE quadrant of the Reactor Building.
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HPCI VENTING INSTRUCTIONS (continued)
[3] VERIFY the following valve positions from 3-PNL-9-6:

e CNDS DISCHARGE NORMAL HDR VLV 3-FCV-2-167 is
OPEN by noting 3-ZI-2-167 position indicating lights on
Panel 3-9-6.

e CNDS DISCHARGE EMERGENCY HDR VLV
3-FCV-2-166 is OPEN by noting 3-ZI-2-166 position
indicating lights on Panel 3-9-6.

[4] THROTTLE HPCI HIGH POINT TELL-TALE VENT SQV,
3-SHV-073-0552, approximately four turns open.

[5] PLACE thermometer probe on unpainted portion of vent line
piping near HPCI| HIGH POINT TELL-TALE VENT,
3-FSV-073-0062.

[6] DEPRESS and HOLD HPCI HIGH POINT VENT PUMP
DISCH, 3-HS-073-0062, until Step 1.0[8].

[7] AFTER 60 seconds, THEN

MONITOR surface temperature of vent line piping near
3-FSV-73-62 and RECORD temperature below.

Temperature °F

[8] RELEASE HPCI HIGH POINT VENT PUMP DISCH,
3-HS-073-0062.

[9] REMOVE thermometer probe.

[10] CHECK the surface temperature recorded in Step 1.0[7] of this
attachment is less than 255°F.

[11] CLOSE HPCI HIGH POINT TELL-TALE VENT SQV,
3-SHV-073-0552.

[12] OPEN 3-FCV-73-36, using HPCI/RCIC CST TEST VLV,
3-HS-73-36A.
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1.0 HPCI VENTING INSTRUCTIONS (continued)

[13] OPEN 3-FCV-73-35, using HPCI PUMP CST TEST VLYV,
3-HS-73-35A.

CAUTION

While opening HPCI PUMP INJECTION VALVE 3-FCV-73-44, HPCI discharge piping
pressure must be monitored using 3-PI-73-31A on Panel 3-9-3. If discharge pressure
readings equal or exceed a nominal value of 55 psig, HPCI PUMP INJECTION VALVE
3-FCV-73-44 shall be promptly closed and the Unit Supervisor contacted for additional
instructions prior to proceeding with venting since this condition may indicate a gross failure
of HPCI TESTABLE CHECK VLV 3-FCV-73-45.

[14] OPEN 3-FCV-73-44, using HPCI PUMP INJECTION VALVE,
3-HS-73-44A.

[15] MONITOR HPCI PUMP DISCH PRESS, 3-PI-73-31A on
Panel 3-9-3.

[16] IF HPCI PUMP DISCH PRESS, 3-PI-73-31A, exceeds 55 psig,
THEN

PERFORM the following: (N/A this section if 55 psig is NOT
exceeded.)

[16.1] CLOSE the HPCI PUMP INJECTION VALVE,
3-FCV-73-44.

[16.2] NOTIFY the Unit Supervisor contacted for additional
instructions prior to proceeding with venting.
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1.0 HPCI VENTING INSTRUCTIONS (continued)

CAUTION

A sight glass blowout potential exists while performing the next steps. Stand clear of the
flow sight glass when first depressing 3-HS-73-63. If sight glass blows out or minimal flow
cannot be observed, this may indicate HPClI TESTABLE CHECK VLV 3-FCV-73-45
leakage.

[17] OPEN HPCI HIGH POINT TELL-TALE VENT SOV,
3-SHV-073-0551.

[18] PLACE thermometer probe on unpainted portion of vent line
piping near HPCI HIGH POINT TELL-TALE VENT,
3-FSV-073-0063.

[19] STATION personnel near the HIGH POINT VENT TELL-TALE
SIGHT GLASS, 3-FG-073-0513. (REFER TO Step 3.0GG and
the caution above.)

[20] VERIFY personnel involved in the venting have reviewed and
understands the indications and response that can be used by
Step 3.0GG, during the performance of Step 1.0[22].
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1.0

Attachment 2
(Page 5 of 7)

HPCI Venting

Date

HPCI VENTING INSTRUCTIONS (continued)

1)

NOTES

Steps 1.0[21] thru Step 1.0[23] should be performed concurrently to ensure flow is
observed in the sightglass.

If a steady flow of water cannot be observed from tell-tale sight flow indicator, HPCI
System must be declared inoperable.

CAUTIONS

iINrerc] If vent line surface temperature is > 240°F, STOP and CONTACT the Unit
Supervisor for additional instructions prior to proceeding in the procedure.

A high surface temperature of > 240°F may indicate excessive feedwater leakage past
HPCI TESTABLE CHECK VLV 3-FCV-73-45. [NRC Information Notice 89-080]

[21] DEPRESS and HOLD HPCI HIGH POINT VENT TELL TALE,
3-HS-073-0063, until Step 1.0[24] of this attachment.

[22] CHECK that HPCI System is properly vented by observing a
steady flow of water in the HIGH POINT VENT TELL-TALE
SIGHT GLASS, 3-FG-073-0513. (AC)
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1.0 HPCI VENTING INSTRUCTIONS (continued)

[23]

[24]

[25]
[26]

[27]

[28]

[29]

MEASURE vent line surface temperature near HPCI HIGH
POINT TELL-TALE VENT, 3-FSV-073-0063 and RECORD
below surface temperature at the time intervals indicated:

Time Temp (°F) Time Temp (°F)
1 min 6 min
2 min 7 min
3 min 8 min
4 min 9 min
5 min 10 min

RELEASE HPCI HIGH POINT VENT TELL TALE,
3-HS-073-0063.

REMOVE thermometer probe.

CHECK that Step 1.0[23] of this attachment, peak vent line
surface temperature is less than 240°F.

CLOSE HPCI HIGH POINT TELL-TALE VENT SOV,
3-SHV-073-0551.

CLOSE 3-FCV-73-44, using HPCI PUMP INJECTION VALVE,
3-HS-73-44A.
1st

2nd

CLOSE 3-FCV-73-35, using HPCI PUMP CST TEST VLV,
3-HS-73-35A.
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1.0 HPCI VENTING INSTRUCTIONS (continued)

[30]

INDEPENDENTLY VERIFY at Reactor Building Elevation 565"

VERIFY HPCI HIGH POINT TELL-TALE VENT SOV

3-SHV-073-0552 is CLOSED.

VERIFY HPCI HIGH POINT TELL-TALE VENT SOV

3-SHV-073-0551 is CLOSED.
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HPCI Cold Quick Start

Date

1.0 HPCI COLD QUICK START INSTRUCTIONS

CAUTIONS

made locally by personnel that turbine speed is zero.

the HPCI turbine.

1) HPCI TURBINE SPEED, 3-SI-73-51, may indicate zero rpm while turbine shaft is still
rotating. The auxiliary oil pump should NOT be stopped until visual confirmation is

2) ALLOW approximately 15 minutes to elapse following HPCI turbine shutdown before
stopping HPCI PACKING EXHAUSTER to ensure removal of noncondensibles from

[1] RECORD time and date of turbine shutdown from
Step 7.0[18.9]:

Date Time

[2] PERFORM the following after allowing approximately
15 minutes to pass after turbine shutdown:

[2.1] VERIFY turbine speed is zero.

[2.2] PLACE HPCI AUXILIARY OIL PUMP, 3-HS-73-47A, to
STOP and RETURN TO AUTO position.

[2.3] STOP HPCI STEAM PACKING EXHAUSTER by placing
3-HS-73-10A to STOP and RETURN TO AUTO position.

[3] EXIT HPCI System LCO by updating Narrative log.

[4] IF SGTS is no longer required, THEN

STOP SGTS in accordance with 0-OI-65, Standby Gas
Treatment System. (Otherwise N/A)

us
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HPCI COLD QUICK START INSTRUCTIONS (continued)

1)

2)

3)

NOTES

The purpose of placing a caution tag on 3-FCV-73-35 and AOP is to alert the operator
that if AOP is run after turbine shutdown period has begun, turbine shutdown period
will have to begin again after AOP is stopped. This is to ensure that a non-oil primed,
cold, quick start time-to-rated flow test is performed.

If 3-FCV-73-35 is moved from position obtained during Step 7.0[17], this surveillance
may have to be reperformed. The position of 3-FCV-73-35 simulates reactor pressure
during the non-oil-primed, cold, quick start time-to-rated flow test.

The automatic and manual functions of 3-FCV-73-35 and AOP are NOT affected by
placement of caution tags.

[5] CLOSE 3-FCV-73-36, using HPCI/RCIC CST TEST VLV
3-HS-73-36A.

[6] PLACE caution tags on HPCI PUMP CST TEST VLV,
3-FCV-73-35 and HPCI AUXILIARY OIL PUMP control room
and local hand-switches to restrict manual operation of these
components.

AND
RECORD Caution Order number below:

Caution Order No:
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HPCI COLD QUICK START INSTRUCTIONS (continued)

1)

2)

3)

NOTES

The 16 hour wait period is based upon empirical data obtained by GE-San Jose and
provides sufficient time for the HPCI lube oil system to completely drain back to the
lube oil skid sump.

Empirical data obtained by GE - San Jose has demonstrated that a HPCI turbine
temperature which is within 25°F of ambient will show no observable variation in its

-start time from a completely cold turbine and may be considered cold.

Ambient, HPCI Room temperature may be obtained using either an analog or digital
temperature gage. HPCI TURB THRUST BRG temperature is recorded by
HPCI/RCIC/FW MISC TEMPERATURE 3-TR-73-54 on Panel 3-9-47 as Point
TE-73-54F.

Based upon temperature data from previous surveillance performances, time for HPCI
turbine to reach a cold condition is approximately 36-48 hours.

[7] VERIFY that at a minimum of 16 hours have elapsed since
time and date recorded in Step 1.0[1].

[8] CHECK that HPCI TURB THRUST BRG temperature has
returned to within 25°F of the ambient, HPCI Room
temperature.

[9] RECORD below time, date and temperatures present when
performance of this surveillance was resumed.

Date Time
HPCI Turb Thrust HPCI Room Ambient
Brg Temperature Temperature
oF bF
(3-TE-73-54F) (Portable M&TE)
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1.0 HPCI COLD QUICK START INSTRUCTIONS (continued)

[10] REMOVE caution tags placed on HPCI PUMP CST TEST VLV
3-FCV-73-35 and HPCI AUXILIARY OIL PUMP hand-switches
in Step 1.0[6].

[11] OPEN 3-FCV-73-36 using HPCI/RCIC CST TEST VLV
3-HS-73-36A.

NOTES

1) Placing a jumper across Contacts 1-2 of 3-RLY-073-23A-K47 allows for immediate
start of HPCI AUXILIARY OIL PUMP when 3-HS-73-47A is placed in START. This is
necessary to simulate an immediate start of the HPCI AUXILIARY OIL PUMP that
occurs during an actual HPCI initiation on high drywell pressure or low-low RPV water
level.

2) 3-RLY-073-23A-K47 is located on Panel 3-9-39. Opening back of Panel and facing
backs of relays, this relay is located on third row of relays from bottom and is third
relay from right.

[12] PLACE jumper across 3-RLY-073-23A-K47 Contacts 1-2 in
Panel 3-9-39. REFER TO Attachment 7.
1st

2nd

[13] START or VERIFY started SGTS in accordance with 0-OI-65,
Standby Gas Treatment System.

[14] START HPCI STEAM PACKING EXHAUSTER by placing
3-HS-73-10A to START.
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1.0 HPCI COLD QUICK START INSTRUCTIONS (continued)

NOTES

1)  During the startup of the HPCI Turbine a second operator should be utilized to monitor
for abnormal conditions and alarms.

2) The HPCI Turbine parameters should be monitored during HPCI startup. This will
ensure proper response of the control systems. If HPCl pumps suction pressure
causes an auto swap of the HPCI suction valves from CST to the torus, then the HPCI
Turbine should be tripped.

WARNING

INer] Failure of both HPCI steam exhaust piping rupture discs during turbine startup and
operation will result in a process steam release into the HPCl Room. This release raises
the risk of personnel injury until steam line isolation occurs. Therefore, personnel in the
HPCI Room should minimize stay time in close proximity to the rupture disc cage
assembly. [E 93-67]

[15] PERFORM the following prior to HPCI turbine startup:

[15.1]  iNer; VERIFY communication is established with
Operations personnel in HPCI Room. [iE 93-67]

[156.2] iNer) REQUEST Operations personnel in HPClI Room
ensure that all unnecessary personnel have exited HPCI
Room. [IE 93-67]

[15.3] ierj ANNOUNCE HPCI turbine startup over plant public
address system. [iE 93-67]
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1.0 HPCI COLD QUICK START INSTRUCTIONS (continued)

NOTE
Step 1.0[16] may be signed off after the completion of Step 1.0[17].

CAUTIONS

1) If HPCI TURBINE STEAM SUPPLY VLV 3-FCV-73-16 fails to fully open, then the
governor control system ramp generator will time out and HPCI turbine speed,
discharge pressure, or flow will be lower than expected.

2) DO NOT REATTEMPT to open HPCI TURBINE STEAM SUPPLY VLV 3-FCV-73-16
unless HPCI TURBINE STOP VALVE 3-FCV-73-18 is closed using HPCI TURBINE
TRIP push-button 3-HS-73-18A. Failure to observe this caution will result in a turbine
overspeed trip if 3-FCV-73-16 is opened with the ramp generator timed out.

Start of Critical Step(s)

[16] neric) SIMULTANEOUSLY PERFORM the following sub-steps
in order to accomplish a cold, non-oil-primed, quick start of the
HPCI turbine: [INPO SOER 81-013] [GE SIL 336 R1]:

[16.1]  PLACE HPCI AUXILIARY OIL PUMP, 3-HS-73-47A to
START.

[16.2] OPEN 3-FCV-73-16, using HPCI TURBINE STEAM
SUPPLY VLV, 3-HS-73-16A.

[16.3] START stopwatch.
End of Critical Step(s)
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1.0 HPCI COLD QUICK START INSTRUCTIONS (continued)

[17] WHEN HPCI SYSTEM FLOW/CONTROL 3-FIC-73-33

indicates > 500 (= 5,000 gpm) discharge flow and HPCI PUMP
DISCH PRESS 3-PI-73-31A indicates a pump discharge
pressure

> psig, THEN
(Step 7.0[7:3])

STOP the stopwatch.

NOTE

Steps 1.0[18] thru 1.0[20] should be performed in parallel with remaining surveillance steps
to allow for turbine shutdown in order to limit heat addition to the suppression pool.

[18] RECORD below time taken to reach rated flow and pressure
measured in Step 1.0[17]:

seconds
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1.0 HPCI COLD QUICK START INSTRUCTIONS (continued)
[19] IF ICS transient startup data is available, THEN

PERFORM the following. (Otherwise N/A the following
substeps)

[19.1] REVIEW ICS group tabular trend display data obtained
for HPCI discharge pressure, flow, and manual initiation
status.

[19.2] RECORD below time span from HPCI manual initiation
to when HPCI flow was 5,000 gpm with a discharge
pressure:

> psig
(Step 7.0[7.3])

seconds

[19.3] CHECK that time recorded is less than or equal to
30 seconds. :

[20] IF ICS transient startup data is NOT available, THEN

CHECK that time recorded in Step 1.0[18] is less than or equal
to 30 seconds. (Otherwise N/A)
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1.0 HPCI COLD QUICK START INSTRUCTIONS (continued)

NOTES

1) iNnrerc) Consult Step 3.0Q for additional background information regarding HPCI
System removal from operable service. [NCO 89-0216-002]

2) The intent of Steps 1.0[21] through 1.0[28] is to depress and hold the trip push-button
for thirty seconds, verify the alarms, close 3-FCV-73-16, observe the aux. oil pump
starts, then release the push-button.

3) During the HPCI Turbine trip a second operator should be utilized to monitor for
abnormal conditions and alarms.

4) HPCI PUMP DISCH FLOW LOW 3-FA-73-33 (3-XA-55-3F, window 5) needs to be
verified prior to 3-FCV-73-16 becoming full close.

[21] VERIFY HPCI System has been declared inoperable and
ENTER appropriate LCO information into Narrative log as
required.

us

Start of Critical Step(s)

[22] DEPRESS and HOLD HPCI TURBINE TRIP 3-HS-73-18A
until Step 1.0[28].

End of Critical Step(s)

[23] WAIT 30 seconds and OBSERVE the following annunciators
are in ALARM:

e HPCI TURBINE TRIPPED 3-ZA-73-18 (3-XA-55-3F,
window 11)

e HPCI PUMP DISCH FLOW LOW 3-FA-73-33
(3-XA-55-3F, window 5) ’

[24] CLOSE 3-FCV-73-16, using HPCI TURBINE STEAM SUPPLY
VLV, 3-HS-73-16A.
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