W. Grover Hettel

E NERGY Columbia Generating Station
P.O. Box 968, PE23

NORTHWEST o s
Ph. 500.377.8311 | F. 609.377.4150

wghettel @ energy-northwest.com
information. Mﬁ‘ dodal  inbervatyen Cemaved., o
GO2-15-078
MAY 13 2015
Kelly Clayton
U. S. Nuclear Regulatory Commission
Region IV

1600 East Lamar Boulevard
Ardington, TX 76011-4511

" Subject; COLUMBIA GENERATING STATION, DOCKET NO. 50-397
INITIAL LICENSE EXAMINATION DOCUMENTATION

Dear Mr. Clayton:

Attached is the written examination performance analysis documentation as delineated
in ES-501, C.1 for the SRO and RO examinations that were given at Columbia
Generating Station on April 24, 2015.

Specifically, the following materials are enclosed as attachments:
1)-Final-graded-Written-examination-answer-sheets-for-all-applicants: RQJQ&&
2)—Tworclean-copies-of each-applicant’s-answer-sheets: ?\t Aoc.’\l& '

3) Master examination and answer keys annotated to indicate any changes made
while administering and grading the examination.

4) The questions asked by applicants while taking the written exam. Nowe s D‘Q&m}k&
6) Completed ES-403-1, Written Examination Grading Quality Checklist

7) Written exam performance analysis for questions missed by half or more of the
applicants.

8) Documentation to support a change to the SRO-only written examination answer
key for question SRO-93.

The Examination Security Agreement, ES-201-3, will be sent to you as soon as all post
examination signatures are complete.
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Page 2 of 2

No new regulatory commitments are made In this letter.

If you require additional information, please contact RJ Meyers, Manager, Operations
Training, at (509) 377-8678.

Executed on the 122 day of _(\\ax , 2015

Respectiully,

D=

W. G. Hettel
Vice President, Operations

Attachment: Exam Deficiency Analysis

cc:  w/o attachments
NRC Region IV Administrator
NRC Senior Resident Inspector/988C
NRC NRR Project Manager
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Questions asked during NRC Exam

Time
0759 [ RO-18
Q What is the initial position of CB-7/1?
A Unless otherwise stated the plant conditions are normal.
0815 | RO-36
Q By procedure this tank (pointing at EDR-TK-2 in distractor A) is
preferred but this amount would overflow it. Am | still answering the
question for preferred?
A Question was re-read to candidate.
0820 | SRO-84 |
Q “If these conditions remain the same” What is meant by conditions?
A Question was re-read to candidate.
0858 | RO-57 | -
Q Is alarm locked in due to a electrical fault?
A Question was re-read to candidate.
0905 | SRO-20
Q Wanted clarification of which alternate power supply.
A | cannot answer this question for you.




0915

RO-57

It seems that choices B&C are both correct in that (he read both
distractors).

A Read question and distractors back to him.
0955 | SRO-84
Q Am | missing a reference for this question?
A You have all the references we are allowed to give to you.
1003 | SRO-84
Q Am | missing a reference page?
A You have all the references we are allowed to give to you.
1007 | SRO-86
Q Is this 1 ADS valve or 1 required ADS valve inoperable?
A Question was re-read to candidate.
1020 | SRO-84
Q Asked if there was another page supposed to be in the handout?
A Told he had the correct pages in handout.
1030 | RO-59
Q Does pressure stop or continue at 6.0 in Hg?
A At this point in time.




1045 | RP-18
Q What is the condition of the breaker?
A Conditions are normal unless otherwise stated in the question.
1100 { SRO-83
Qi Are IRM's fully inserted, or in process of being inserted?
A#1 IRM & SRM fully inserted.
Q#2 With 2 SRV's open the pressure stated does not make sense for the
automatic opening of SRV's.
Ai#2 | cannot answer this question for you at this time.
1105 | SRO-90
Q Did you lose both the AC and DC?
A | cannot answer this question for you.
1115 | SRO-84
Q Are there references | am missing?
A You have all reverences available.
1120 | RO-41
Q “Scram valves” is it in reference to “Scram Outlet Valves”, or “Scram
Solenoid Valves"?
A Read Question to student.




1148

SRO-78 '

Does the act of valving in a bottle in the DG corridor count as
replacing a bottle?

A Did not answer question.
1230 | RO-46
Q Does “Utilized” mean used by operators?
A Referred student to dictionary to look up meaning of word utilized.
1245 | RO-52
Q | don't think there is a correct answer because primary containment is
not a choice.
A | cannot answer this question for you.
1245 | RP-38
Q What is the EPN noun name for WOA-RIS-31A/31B/32A/32B
A Read names from the stem of question/
1258 | SRO-83
Q Has the CRS entered any EOP’s or ABN's?
A All applicable EOP'’s are entered.
1313 | SRO-78
Q Does valving in the bottle in the DG corridor count as replacing a

bottle?




Read Question to applicant.

1332 | RO-62
Q All of these are |A’s. This question does not make any sense.
A Read entire question pausing after each condition stated in stem.




ES-401 Written Examination Form ES-401-5
Question Worksheet
Examination Outline Cross-Reference Level SRO
234000 Fuel Handling Equipment Tier 2
Group 2
K5. Knowledge of the operational K/A # 234000.K5.02
implications of the following concepts as Rating 3.7
they apply to FUEL HANDLING EQUIPMENT | Rev/Date | 2
K5.02 tFuel handling equipment interlocks

Proposed Question:

SRO - 18 (93)

Answer the following questions regarding refueling bridge hoist interlocks:

1) The

Interlock is required to be operable by Technical Specifications during in-
vessel fuel movement.

2) According to the Technical Specification Bases document, this interlock is intended to

1) Fuel Hoist
2) ensure grapple is fully closed to prevent fuel damage when lifting a fuel bundle

1) Main Hoist Fuel Loaded
2) ensure grapple is fully closed to prevent fuel damage when lifting a fuel bundle

1) Fuel Hoist
2) prevent a prompt reactivity excursion during refueling could potentially result in fuel

failure

1) Main Hoist Fuel Loaded
2) prevent a prompt reactivity excursion during refueling could potentially result in fuel

failure

Proposed Answer: C

Explanation (Optional):

A (incorrect)

1) First part is correct — the Fuel Hoist Interlock is required to be operable by

technical specifications

2) Second part is incorrect as the Fuel Hoist interlock is not related to the
grapple function. Plausible if applicant confused Fuel Hoist Interlock with Main
Hoist Fuel Loaded Interlock which is designed to prevent lifting a partially
grappled fuel assembly which could result in fuel damage if the partially
grappled fuel assembly is subsequently dropped.



B (incorrect) 1) First part is incorrect — the Main Hoist Fuel Loaded Interlock is not required
by technical specifications.

2) Second part is incorrect but plausible since the main hoist fuel loaded
interlock is designed to prevent lifting a partially grappled fuel assembly which
could result in fuel damage if the partially grappled fuel assembly is
subsequently dropped.

C (CORRECT) 1) First part is correct —~The Fuel Hoist Interlock is required by technical
specifications on the basis that it prevents in-vessel fuel loading with any control
rod not fully inserted.

2) This interlock is intended to prevent a prompt reactivity excursion during fuel
loading. SRO-only requirement met due to fuel handling and tech spec bases
aspects to the question.

D (incorrect) 1) First part is incorrect (see distractor B)
2) Second part is correct for the Fuel Hoist Interlock.

Technical Reference(s): TS 3.9.1, TS 3.9.1 Bases
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: _NONE

Learning Objective: 53.62 (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge F/3
Comprehension or Analysis

10 CFR Part 55 Content: 55.41
55.43 2

Comments:



ES-401 Written Examination Form ES-401-5

Question Worksheet

Examination Outline Cross-Reference ‘Level SRO
234000 Fuel Handling Equipment Tier 2

Group 2
KS. Knowledge of the operational K/A # 234000.K5.02
implications of the following concepts as Rating 3.7
they apply to FUEL HANDLING EQUIPMENT [Rev/Date |2
K5.02 tFuel handling equipment interlocks

Proposed Question: SRO - 18 (93)

Answer the following questions regarding refueling bridge hoist interlocks:

1) The_________ Interlock is required to be operable by Technical Specifications during in-

vessel fuel movement.
2) According to the Technical Specification Bases document, this interlock is intended to

A. 1) Fuel Hoist
2) ensure grapple is fully closed to prevent fuel damage when lifting a fuel bundle

B. 1) Main Hoist Fuel Loaded
2) ensure grapple is fully closed to prevent fuel damage when lifting a fuel bundle

C. 1) Fuel Hoist
2) prevent a prompt reactivity excursion during refueling could potentially result in fuel

failure

D. 1) Main Hoist Fuel Loaded
2) prevent a prompt reactivity excursion during refueling could potentially result in fuel

failure

Proposed Answer: C,D

Explanation {(Optional):

A (incorrect) 1) First part is correct — the Fuel Hoist Interlock is required to be operable by
technical specifications.
2) Second part is incorrect as the Fuel Hoist interlock is not related to the
grapple function. Plausible if applicant confused Fuel Hoist Interlock with Main
Hoist Fuel Loaded (Hoist Loaded) Interlock which is designed to prevent lifting
a partially grappled fuel assembly which could result in fuel damage if the
partially grappled fuel assembly is subsequently dropped.




B (incorrect) 1) First part is incorrect — the Main Hoist Fuel Loaded (Hoist Loaded) Interlock
is not required by technical specifications.

2) Second part is incorrect but plausible since the Main Hoist Fuel Loaded
(Hoist Loaded) interlock is designed to prevent lifting a partially grappled fuel
assembly which could result in fuel damage if the partially grappled fuel
assembly is subsequently dropped.

C (CORRECT) 1) First part is correct —The Fuel Hoist Interfock (which is given the term
“Refueling platform fuel grapple fuel loaded” interlock) is required by technical
specifications on the basis that it prevents in-vessel fuel loading with any control
rod not fully inserted. This term is used in System Description SD000207 page
27 of 51. Additionally, the term “Main hoist” is also used to describe the same
interlock. The term Fuel Hoist is not used in Technical Specification SR 3.9.1.1
(page 3.9.1.2) or Technical Specification Bases (page B 3.9.1-1) to describe this
interlock.

2) This interlock is intended to prevent a prompt reactivity excursion during fuel
loading. SRO-only requirement met due to fuel handling and tech spec bases
aspects to the question.

D (CORRECT) 1) First part is correct — The term “Main Hoist Fuel Loaded” more closely
describes the terms nsed in SR 3.9.1.1 “fuel loaded” and the technical
specification bases B 3.9.1 “fuel grapple (main hoist)”. Therefore this term
should be accepted to describe the technical specification required surveillance
in SR 3.9.1.1 c. The term “Main hoist fuel loaded” will be modified to “Hoist
Loaded” in SD000207 page 27 of 51 to remove any future confusion and
provide alignment with the term used in the LCS surveillance OSP-NSSE-C401
which is used to test the SD000207 described interlock as required per LCS SR
1.9.1.6.

2) Second part is correct (see answer C above).

Technical Reference(s): TS 3.9.1, TS 3.9.1 Bases, OSP-NSSE-C401, Rev 8, page 9-

(Attach if not previously provided, :
including version/revision number) 10, 80000207, Fuel Handling, Rev 12, page 27.

Proposed references to be provided to applicants during examination: _NONE

Learning Objective: 5362 (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions valldated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detalled review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge F/3



Comprehension or Analysis

10 CFR Part 55 Content: 55.41
5543 2

Comments:  Submitted for consideration of two correct answers: C or D. Justification is
provided above.



Refueling Equipment Interlocks

3.9 REFUELING OPERATIONS

3.9.1 Refueling Equipment Interlocks

3.9.1

LCO 3.9.1 The refueling equipment interlocks associated with the refuel position
shall be OPERABLE,
APPLICABILITY: During in-vessel fuel movement with equipment associated with the
interlocks when the reactor mode switch is in the refuel position.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A1 Suspend in-vessel fuel Immediately
refueling equipment movement with equipment
interlocks inoperable. associated with the
inoperable interlock(s).
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.9.1.1 Perform CHANNEL FUNCTIONAL TEST on each of | 7 days
the following required refueling equipment interlock
inputs:
a. All-rods-in,
b. Refueling platform position,
c. Refueling platform fuel grapple fuel-loaded,
d. Refueling platform frame-mounted hoist fuel-
loaded, and
e. Refueling platform trolley-mounted hoist fuel-

loaded.

Columbia Generating Station 3.9.1-1 Amendment 448,468 225 |



Refueling Equipment Interiocks
B 3.9.1

B 3.9 REFUELING OPERATIONS
B 3.9.1 Refueling Equipment Interlocks

BASES

Refueling equipment interlocks restrict the operation of the refueling
equipment or the withdrawal of control rods to reinforce unit procedures in
preventing the reactor from achieving criticality during refueling. The
refueling interiock circuitry senses the conditions of the refueling
equipment and the control rods. Depending on the sensed conditions,
interlocks are actuated to prevent the operation of the refueling
equipment or the withdrawal of control rods.

BACKGROUND

GDC 26 of 10 CFR 50, Appendix A, requires that one of the two required
independent reactivity control systems be capable of holding the reactor
core subcritical under cold conditions (Ref. 1). The control rods, when
fully inserted, serve as the system capable of maintaining the reactor
subcritical in cold conditions during all fuel movement activities and

accidents.

Two channels of instrumentation are provided to sense the position of the
refueling platform, the loading of the refueling platform fuel grapple (main
hoist), and the full insertion of all control rods, Additionally, inputs are
provided for the loading of the refueling platform frame-mounted
(auxiliary) hoist and the loading of the refueling platform trolley-mounted
(monorail) hoist. With the reactor mode switch in the shutdown or refuel
position, the indicated conditions are combined in logic circuits to
determine if all restrictions on refueling equipment operations and control
rod insertion are satisfied.

A control rod not at its full-in position interrupts power to the refueling
equipment to prevent operating the equipment over the reactor core when
loaded with a fuel assembly. Conversely, the refueling equipment located
over the core and loaded with fuel Inserls & control rod withdrawal block
in the Reactor Manual Control System to prevent withdrawing a control
rod.

The refueling platform has two mechanical switches that open before the
platform or any of its hoists are physically located over the reactor vessel.
Each hoist load is sensed by an electronic load cell. The fuel grapple and
frame-mounted hoist load signals are inputs to a programmable logic
controller (PLC). The PLC performs the associated interlock and load
functions. The trolley-mounted hoist load cell inputs to setpoint modules
that perform their associated interlock and load functions. The PLC and
setpoint modules open the associated fuel-loaded circuits at a load lighter

Columbia Generating Station B 3.9.1-1 Revision 73



COLUMBIA SYSTEMS JUNE 2010
FUEL HANDLING SD000207, r12 mr0
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(2) BACKUP HOIST LIMIT

This interlock is a backup to the normal grapple upper limit switch,
The hoist is stopped by the backup limit 6” higher than the normal
limit on grapple normal up switch failure.

(3) GRAPPLE FULL DOWN

This interlock Stops the main hoist’s downward travel 554" (46° 2”)
on the hoist readout,

(4) SLACK CABLE

This interlock prevents lowering of the main hoist when there is < 50#
on the load cell indicating that the grapple is resting on something. It is

0‘().{'-‘} activated by a hydraulic line pressure switch, which is set to release

when the fuel grapple hoist load is less than 50 pounds.

be inoperative. (7504 w/NF 500 mast). The load cell force switch,

. Xv“which provides this interlock, also feeds the Main Hoist Fuel Loaded

\\*___ interlock.
AR HOIST FeEr LOADED

) /{‘hjs interlock ensures that the grapple is fully closed when lifting a

fuel bundle. If the grapple is not fully closed and there is a load on
the main hoist, the hoist raise logic stops upward movement. (7504
W/NF 500 mast)

(7) HOIST JAM

This interlock Stops upward movement of the main hoist if load exceeds
1700 pounds with NF 500 mast, which indicates excessive load,

(8) GRAPPLE RELEASED

The interlock will prevent upward motion of the hoist if the Grapple
Closed limit switch is not satisfied and a load is sensed on the main hoist,

(9) ZONE BOUNDARY LOCKouT

Raising and lowering of the main fuel hoist is prohibited when the
bridge, trolley and grapple are not within the programmed boundary.
This lockout is overridden with the zone boundary bypass (ZBB)
keyswitch in the BYPASS position. Mast Slow zones are not
affected by this keyswitch.

Page 27 of 51



SUIPURE] [9N] J3IM pajerdosse
A[ORIIP 5,0 pue sy Ayoyeg oy A1dde pue
91E20[ “uonedyadg [earuypag jo Adod e UDAID) - 796C [

}STOH "XNY/ [[RIOUOJA] =
ISIO] 'XNYy AS[[01] =
(e1ddeis rany) siopy UIR]A] =

IS10Y 28priq
SUI[oNJal oY) Jo yoea jo asodind I} eI - /GeC @




C# dOLS ASUATAHR 4OAT¥d
L # dOLS HSHAHAHN dDdArd
UAdDOVONH A1ddVAD
AdddVvO’l LSIOH
ASVHATHN/ HDOVONH

4 1dVO JADVIS
A TVINION HTddVID
uonedipur
IBPLIG SUl[anyay] SUIMO[[0J oy} ure[dxq - gegc &




Verify Revision Information Prior To Use g:iatll:ls
Number: OSP-NSSE-C401 Use Category: CONTINUOUS | Major Rev: 008
Minor Rev: N/A
Title: Refuel Platform Crane & Hoist Interlock Surveillance Page: 1 of 18
PLANT PROCEDURES MANUAL PCN#: A
SRR DA RE Fifecive bate
OSP-NSSE-C401 07/02/14
CRS/Shift Manager
Parmission to Perform Date Time
Print Name / Sign Name
Print Name Initials Print Name _ Initials
Performed
By

| TestSatistactory | [1YesTONo | CRintiated | [JYes[ONo | WRiniiated ]| [JYes[]No

¥ Yes, CR Number: If Yes, WR Number:
CRS/Shift Manager
Review Date Time
Print Name /Sign Name
| Assigned Reviewer | Date Time
Print Name / Sign Name

| Comments |




Number; OSP-NSSE-C401 Use Category: CONTINUOUS | Major Rev: 008

Minor Rev: N/A
Title: Refuel Platform Crane & Hoist Interlock Surveillance Page: 2 of 18

DESCRIPTION OF CHANGES

Justification (required for major revision)

See below
Page(s) Description (Including summary, reason, initiating document, if applicable)
13,14 Modified sections 7.6 and 7.7 to clarify steps and identify acceptable range for

overload cutoff (AR-285022)




Number: OSP-NSSE-C401 Use Category: CONTINUOUS | Major Rev: 008

Minor Rev: N/A
Title: Refuel Platform Crane & Hoist Interlock Surveillance Page: 3 of 18
1.0 PURPOSE
1.1 This surveillance provides Instructions for verifying operability of each refueling platform
crane or hoist used for handling of control rods or fuel assembilies within the reactor
pressure vessel per Licensee Controlled Specification SR 1.9.1.1 through 1.9.1.8, and
the Reactivity Management Program. {P-95446}
1.2 This surveillance is performed within 7 days prior to the start of refueling operations.
1.3  This surveillance may be performed as part of the post modification or maintenance test
following maintenance activities on the bridge.
20 REFERENCES
2.1 NRC Inspection Report 87-009-02-00, ltem 87-009-02-02 {C-9783)
2.2 LER 93-011-00, Refuel Surveillance Test Weights {C-8767)
23 SWP-RXE-01, Reactivity Management Program {P-95446})
2.4  Licensee Controlled Specification SR 1.9.1.1 - SR 1.9.1.8 {R-12418}
25 TER94-0303
2.6 PPM 1.3.18, Foreign Material Control Around the Spent Fuel Poo!, The Reactor Cavity
and the Dryer-Separator Pit.
2.7 PPM 10.25.6, Refueling Platform Maintenance and Testing - Electrical
2.8 PPM 10.27.47, Refuel Bridge Main, Monoraii and Auxiliary Hoist Load Cell Calibration
2.9  SOP-REFUEL-OPS, Refuel Bridge Operation
210 PPM 10.3.10, Refueling Platform Planned Malintenance-Mechanical
3.0 PREREQUISITES
3.1 VERIFY Communications have been established between the Control Room and the
Refuel Floor.
3.2  VERIFY the associated load cells have been calibrated within the past 12 months.
3.3  VERIFY the refuel bridge area radiation monitor installed and in service prior to refueling

bridge use for handling radioactive components. {C-9783}




Number: OSP-NSSE-C401

Use Category: CONTINUOUS

Title: Refuel Platform Crane & Hoist interiock Surveillance

Major Rev: 008
Minor Rev: N/A
Page: 9 of 18

7.3 NF500 Mast Hoist Loaded and Overload Cutoff Interlocks

being transferred to the mast.

NOTE: The following steps verify the Main Hoist Loaded and Main Hoist Jam
intertocks actuate at the proper setpoint for the NF500 mast.

NOTE: The NF500 Test Weight is a two stage weight that as it is lifted the first
stage lifts approximately 10 inches prior to the weight of the second stage

NOTE: When raising and lowering the main hoist for this surveillance, it may be
necessary to operate the hoist manually using the optional handwheel to
provide sufficient precision in controlling hoist load.

See SOP-REFUEL-OPS for manual operation of the Main Hoist.

7.3.1 ATTACH the Main Hoist grapple to the NF500 Test Weight.

73.2 SLOWLY RAISE and LOAD the main hoist until the HOIST LOADED lamp on

the trolley control panel energizes.

7.3.3 RECORD the main hoist load cell reading at which the HOIST LOADED lamp

energized.

Lamp Energized at Ib.
$ 734 VERIFY hoist loaded lamp energizes prior to GE 696 Ibs. indicated

(SR 1.9.1.6).

7.3.5 LOWER the mast until the hoist loaded lamp extinguishes.

7.3.6 PERFORM the following on top of trolley

a. OPEN the Control Center Cabinet door

b. LOCATE indicator lights A1 and A2 in Rack 1 Slot 7 of the PLC Rack.

¢. MANUALLY ACTUATE the cabinet door limit switch to restore hoist
control power with cabinet door open and by pulling swiich actuator out

away from the door.

$ 737 SLOWLY RAISE the mast to load the main hoist until A1 and A2 indicating
lamps deenergize, simultaneously with Hoist Loaded lamp energized

(SR 1.9.1.7).

7.3.8 CLOSE the Control Center cabinet door.




Number: OSP-NSSE-C401 Use Category: CONTINUOUS |Major Rev: 008
Minor Rev: N/A
Title: Refuel Platform Crane & Hoist Interlock Surveillance Page: 10 of 18

NOTE: The following steps verify the operability of the Main Hoist overload
interlock.

7.3.9 SLOWLY RAISE the mast to load the main hoist with both stages of the test
weight, until the HOIST JAM red indicating lamp on the left hand controller
energizes.

7.3.10  VERIFY holst jam occurs at LT 1649 Ibs. indicated.

7.3.11 VERIFY that further hoist raise motion using electrical controls is prohibited
(SR 1.9.1.1). -

7.3.12 SLOWLY LOWER the NF500 Test Weight to the floor.
7.3.13  VERIFY the SLACK CABLE red light illuminated

NOTE: Opening the Main Disconnect affects the mast position indication.

7.3.14  OPEN the MAIN DISCONNECT (located on the south end of the bridge
walkway)

7.3.15  VERIFY the grapple remains engaged by visually observing the grapple at the
end of the mast (binoculars may be used, if needed).

7.3.16  CLOSE the MAIN DISCONNECT
7.3.17  RELEASE the main hoist grapple.
7.3.18  RAISE the mast to the FULL UP position.

7.3.19  RESET the mast position indication.



Verify Revision Information Prior To Use

Date
Number: OSP-NSSE-W401 Use Category: CONTINUOUS |Major Rev: 006
Minor Rev: N/A
Title: REFUEL EQUIPMENT INTERLOCKS CFT Page: 1 of 13
PLANT PROCEDURES MANUAL PCN#=N "
AR RIS IR Fiectve Dete:
OSP-NSSE-W401 12/11/18
CRS/Shift Manager
Permission to Perform Date Time
Print Name / Sign Name
Print Name Initials Print Name Initials

Performed

By

| TestSatisfactory | [CJYesONo | CRinitiated | [0 Yes[JNo

| WRinttiated | [OYesONo

If Yes, CR Number: It Yes, WR Number:
CRS/Shift Manager
Review Date
Print Name /Sign Name
{ Assigned Reviewer | Date
Print Name / Sign Name

|  Comments |

Time

Time




Number: OSP-NSSE-W401 Use Category: CONTINUOUS | Major Rev: 006

Minor Rev: N/A

Title: REFUEL EQUIPMENT INTERLOCKS CFT Page: 2 of 13

DESCRIPTION OF CHANGES

Justification (required for major revision)

Procedure enhancements

Page(s)

Description (including summary, reason, initiating document, if applicable)

8,10

Added steps to verify the Cattle Shute Gate is Open, (AR-285697)




Number: OSP-NSSE-W401 : Use Category: CONTINUOUS |Major Rev: 006

Minor Rev: N/A
Title: REFUEL EQUIPMENT INTERLOCKS CFT Page: 3 of 13

1.0 PURPOSE
1.1 Provide instructions for operating personnel to perform Channel Functional Tests for

REFUEL position interlock(s) per Technical Specification SR 3.9.1.1 for Mode 5.
1.2  This surveillance is performed weekly during in-vessel fuel movement with equipment

associated with the interlocks, when the reactor Mode Switch is in the REFUEL position.
2.0 REFEBENCES
2.1 NRC Inspection Report 87-009-02-00, ltem 87-009-02-02 {C-9783)
2.2 SOP-RWM-0OPS, Rod Worth Minimizer Operations
23 OSP-NSSE-C401, Refuel Platform Crane and Hoist Interlock Surveillance
2.4  Technical Specification SR 3.9.1.1
25 FSARTable 7.7-3
3.0 PREREQUISITE
3.1 VERIFY all control rods fully inserted,

OR the cell's four fuel assemblies removed surrounding each removed control rod er control

drive mechanism.
3.2 VERIFY communications have been established between the Control Room and the

Refuel Floor.
3.3  VERIFY the refuel bridge area radiation monitor is installed and operating prior to

refueling bridge use when handling irradiated components. {C-9783}

NOTE: The followlng step Is to prevent rod lean by withdrawing a contro!
rod in a cell with no fuel and no blade guides.

3.4  WHEN there are cells defueled,

THEN DESIGNATE the control Rods to be withdrawn one notch for this surveillance.

CRS

3.5  VERIFY OSP-NSSE-W402 (Refuel Position One-Rod-Out Interlock) current prior to

withdrawing a control rod in Section 7.1.




Number: OSP-NSSE-W401 _ Use Category: CONTINUOUS | Major Rev: -006

Minor Rev: N/A
Title: REFUEL EQUIPMENT INTERLOCKS CFT Page: 4 of 13

4,0 PRECAUTI AND LIMITATION

4.1 When lifting test weights, no welght should be lifted or carried over irradiated fuel in the
spent fuel pool or reactor vessel.

4.2  Equipment that will not be used for core alterations need not be tested. Equipment not
tested should be Caution tagged out of service to ensure that the required surveiilance
tests are completed prior to equipment use over the core.

43  Whenever practical the dummy fuel bundle should be used during the performance of
this test.

4.4  Atlleast two SRM's are required to be operable, one in the quadrant where core
alterations are being made and one in an adjacent quadrant when a control rod is to be
withdrawn in a cell containing one or more fuel assemblies.

4.5  Startup mode Refuel interlocks should be verified prior to placing the Reactor Mode
Switch in the START/HOT STANDBY position by performance of Section 7.2.

4.6  When in Technical Specification LCO 3.10.4 the all-rods-in indication should be
defeated by placing the normal/jumper switch on an RPIS extender card to the
NORMAL position. Select a rod which has the PIP probe disconnected or is not fully
inserted.

4.7  Whenin PPM 3.4.4, Natural Circulation Evaluation, Control Rods in fueled cells cannot
be withdrawn to perform this surveillance and the All-Rods-In indication to the bridge
needs to be defeated by use of extender board Normal/Bypass switch or other means.

5.0 MATERIALS, TOOLS, AND TEST EQUIPMENT

5.1 Dummy Fuel Bundle

NOTE: Test Weights are located in the cask area of the Spent Fuel Pool and need
to be submerged when used for this test. The NF500 test weight is a
two-stage weight. Test weight No. 3 is 1200 Ibs. nominal.

5.2  Test weight 3 can be utilized.

6.0 ACCEPTANCE CRITERIA

This surveillance is satisfactorily completed when all steps preceded by a # have been
initialed, all other steps have either been initialed or properly documented, and the
CRS/Shift Manager has reviewed and signed the cover sheet.
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7.0 PROCEDURE

7.1 Preparation

7.1.1

71.2

VERIFY the refuel bridge area radiation monitor is installed and operating
prior to using the refueling bridge. {C-9783)

VERIFY a caution tag is placed on the Reactor Mode Switch which indicates
the following: Verify "Startup Mode Refuel Interlocks prior to placing the
Reactor Mode Switch in the START/HOT STANDBY position by performance
of OSP-NSSE-W401, Section 7.3",

NOTE
NOTE:

Sections 7.2 and 7.3 may be completed in any order. Section 7.4 is
required to be completed last.

The weights and tolerances specified within this procedure for load
interlocks are provided for information only. The Dummy Fuel Bundle
should be used when available though any weight sufficient to actuate the
load interlock is acceptable for the logic functional test of this procedure.
The actual setpoints of the load interlocks are checked by
OSP-NSSE-C401. The bridge travel interlocks are not able to be checked
with the NF500 test weight due to the two-stage arrangement of the test
welight.

7.2 Main Hoist Interlocks

7.21
7.2.2

7.23

724

725

VERIFY the Reactor Mode Switch in REFUEL (H13-P603). -
VERIFY the following are not loaded:

¢ Main Hoist e
¢ Auxiliary Frame Hoist -
¢ Monorail Hoist .

VERIFY the GRAPPLE LOAD (Pg) Indicating LED's at Activity Control
Numbers 1 and 2 are extinguished {(H13-P616).

VERIFY the refueling bridge is not located over the core.

VERIFY the OVER CORE (Pc) indicating LED's at Activity Control Numbers 1
and 2 are extinguished (H13-P616).

NOTE:

The Dummy Fuel Bundle is the preferred load for the performance of this
test.
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7.26 LOCATE the dummy fuel bundle.

7.2.7 GRAPPLE the load,

AND RAISE it to the GRAPPLE NORMAL UP position, using the main hoist. ______

7.2.8 VERIFY the GRAPPLE NORMAL UP lamp illuminates.

7.29 VERIFY hoist motion stops.

7.2.10  OBSERVE LED display for GRAPPLE NORMAL UP position.

Log position

7.211  DEPRESS HOIST OVERRIDE switch,
AND RAISE the hoist to the BACKUP HOIST LIMIT.

7.2.12  VERIFY the BACKUP HOIST LIMIT lamp (lluminates.

7.213  VERIFY hoist upward motion is stopped.

7.214  LOWER the load approximately one inch below the GRAPPLE NORMAL UP

position recorded in Step 7.2.10.

7.2.15  VERIFY the GRAPPLE NORMAL UP lamp extinguishes.

7.2.16  RAISE the load to the Normal Up position.

7.217  VERIFY the GRAPPLE NORMAL UP lamp illuminates.

7.218  VERIFY the GRAPPLE LOAD (Pg) indicator LED's at Activity Control
Numbers 1 and 2 are illuminated (H13-P616).

7.2.19 VERIFY the HOIST LOADED indicator on the left hand controller is

illuminated.

# 7.220 VERIFY the RODS NOT FULL IN (F)) indicator LED's at Activity Control
Numbers 1 and 2 are extinguished (H13-P616).

7.2.21  VERIFY the green FULL IN indicator for the rod selected is illuminated on the
full core display (vertical section of H13-P603).

7.2.22 VERIFY OSP-NSSE-W402 is current.

7.2.23  [F in Technical Specification LCO 3.10.5 (3.10.6),

THEN PERFORM the following:

a, CHOOSE a Contro! rod with an RPIS extender card which has the PIP
probe disconnected or is not fully inserted.
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Control Rod Number

b. SET the RPIS Extender Card normal/jumper switch to NORMAL for the
selected control rod extender card.

NOTE: For an SBM to be considered operable in the following step, one of the
following conditions is required to be satisfied per TSP-SRM-W401

(SR 3.3.1.2.4).

e Minimum count rate of 0.7 cps provided signal to noise ratio GE
20:1;

or

¢ Minimum count rate of 3 ¢ps provided signal to noise ratio is GE 2:1

7.2.24  JE NOT in Technical Specification LCO 3.10.5 (3.10.6),
THEN PERFORM the following:

a. |F able to withdraw a control rod for testing,
THEN PERFORM the following:

# 1)

2)

VERIFY the SRMs in the core quadrant of activity and an adjacent
quadrant are operable prior to rod withdrawal (SR 3.3.1.2.2).

SELECT a single control rod as designated by the CRS for

surveillance purposes, located in quadrant with an operable SRM,

AND WITHDRAW the selected control rod one notch.

b. IF unable to withdraw a control rod for testing,
THEN PERFORM the following

1)

2)

3)

SELECT a control rod gther than 14-07 (H13-P603).

Control Rod Number

DISCONNECT PIP cable 8815/C12A-009 from jack J14-07 in back

of H13/P615.

Simultaneous Verification

IE necessary,
THEN BYPASS RWM per SOP-RWM-OPS.
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# 7.2.25 VERIFY the RODS NOT FULL IN (F) indicator LED's at Activity Control
Numbers 1 and 2 are illuminated (H13-P616).

# 7.226 |F the PIP cable was not disconnected,
THEN VERIFY that the green FULL IN indicator for the rod selected is not

illuminated on the full core display (

# 7.2.27 IF the PiP cable was disconnected,

THEN VERIFY that the green FULL IN indicator for rod 14-07 is not

vertical section of H13-P603).

{lluminated on the full core display (vertical section of H13-P603).

7.2.28  VERIFY rod withdrawal blocks are not in effect on H13-P603.

7.2.29  VERIFY the Cattle Chute gate OPEN.

NOTE: The following step will be indicated by BRIDGE STOP REVERSE NO. 1
illuminated on the Status Display Panel and Refuel Bridge motion stopping.

7.2.30 MOVE the refueling bridge from the Fuel Pool towards the reactor cavity until
the RS1 floor mounted limit switch is activated.

7.2.31  VERIFY the following:

# + Refueling bridge reverse motion is prohibited.

* BRIDGE REVERSE NO. 1 illuminated on the Status Display Panel.

* ROD BLOCK NO. 1 illuminated

on the Status Display Panel.

e  FUEL HOIST INTERLOCK illuminated on the Status Display Panel. -

= OVER CORE (Pc) indicator LED on Activity Control Number 1 only is

illuminated (H13-P618).

e  WITHDRAW BLOCK illuminated (H13-P603)

7.2.32 ATTEMPT to lower the load.

# 7.2.33 VERIFY that hoist motion is prohibited.

7.2.34  [E in Technical Specification LCO 3
THEN PERFORM the following:

P

Control Rod Number

o

.10.5 (3.10.8),

Numbers 1 and 2 extinguish (H13-P616).

PLACE the RPIS Extender Card normal/jumper switch to JUMPER.

VERIFY the RODS NOT FULL IN {F}) indicator LED'’s for Activity Control
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NOTE: if the WITHDRAW BLOCK on H13-P603 is not illuminated, rod motion may
ocour.

7.2.35  ATTEMPT to withdraw the selected control rod one notch. -

# 7.236  VERIFY no rod motion occurs. .

7.2.37  MOVE the refueling bridge in the forward direction. -
7.2.38  VERIFY the following indications on the Status Display Pane! axtinguish:

e BRIDGE REVERSE NO. 1 -

e ROD BLOCK NO. 1 -

FUEL HOIST INTERLOCK -

7.2.39 JF not in Technical Specification LCC 3.10.4,
AND the rod was withdrawn,

THEN PERFORM the following:

a. INSERT the selected control rod.

b. VERIFY the RODS NOT FULL IN (F) indicator LED's for Activity Control
Numbers 1 and 2 extinguish (H13-P6186).

NOTE: Reconnecting cable will require multiple seatings and collar tightening to
ensure connection.

7.2.40 IE PIP cable was disconnected,

HEN PERFORM the following:

CONNECT PIP cable 8815/C12A-009 to jack J14-07 (Back of
H13/P615). -

Simultaneous Verlfication

P

VERIFY normal indication for control rod 14-07 (H13-P603).

T

o

IE necessary,
THEN RESTORE RWM from manual bypass per SOP-RWM-OPS.

7.2.41 MOVE the refueling bridge in the reverse direction past the RS1 floor
mounted limit switch,
THEN STOP refueling bridge reverse motion.
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7.2.42  VERIFY the following:

e ROD BLOCK Number 1 illuminated on the Status Display Panel.

» OVER CORE (Pg) indicator LED for Activity Gontrol Number 1 illuminates

(H13-P818).

7.2.43  VERIFY the Cattle Chute gate OPEN.

7.2.44  MOVE the refueling bridge in the reverse direction past the RS2 floor

mounted limit switch,

THEN STOP refueling bridge reverse motion.

7.2.45  VERIFY the following:

e ROD BLOCK NO. 2 llluminated on the Status Display Panel

o OVER CORE (Pc) indicator LED on Activity Control Number 2 illuminated

(H13-P616)

+ WITHDRAW BLOCK illuminated (H13-P603)

occeur,

NOTE: if the WITHDRAW BLOCK on H13-P603 is not illuminated, rod motion may

7.2.46  ATTEMPT to withdraw a control rod designated by the CRS for surveillance

purposes.
Control Rod Number

# 7.2.47 VERIFY no rod motion occurs.

7.248  MOVE the refueling bridge in the forward direction to the Spent Fuel Pool

area.

7.249  VERIFY the following indications extinguish on the Status Display Panel as

RS1 and RS2 are cleared:

e ROD BLOCK INTERLOCK NO. 1

¢ ROD BLOCK INTERLOCK NO. 2

7.2.50 MOVE the refueling bridge to an appropriated position in the Spent Fuel Pool,

AND UNLOAD the hoist.
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7.3

Refuel Bridge - (Startup Mode) Interlocks

NOTE: Section 7.3 need not be performed if the mode switch is not placed in the
START/HOT STANDBY position during refueling bridge operation. Mark
this section N/A if it is not to be performed.
7.3.1 VERIFY none of the refueling bridge hoists are loaded.
73.2 VERIFY the GRAPPLE LOAD (Pg) indicator LED's at Activity Control
Numbers 1 and 2 are extinguished (H13-P616).
7.3.3 VERIFY the refueling bridge is not located over the core.
734 VERIFY the OVER CORE (Pg) indicator LED's at Activity Control Numbers 1
and 2 are extinguished (H13-P616).
NOTE: During the following steps, with the Reactor Mode Switch on H13-P603 in
the STARTUP/HOT STANDBY position, a second licensed operator is to
independently verify that all control rods are fully inserted and remain fully
inserted.
NOTE: The following step ensures the conditions of LCO 3.10.2 are met for placing
the Mode Switch to STARTUP/HOT STANDBY with Reactor in Mode 5.
7.3.5 VERIFY the following:
e All control rods are fully inserted in core cells containing one or more fuel
assemblies. -
Independent Verification
¢ No Core Alterations are in progress. -
Independent Verification
7.3.6 UNLOCK and PLACE the Reactor Mode Switch in the START/HOT

STANDBY position.
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DO NOT withdraw the control rod.

CAUTION

7.3.7 SELECT a control rod designated by the CRS for surveillance purposes.

Control Rod Number

7.3.8 VERIFY no rod blocks are present.

7.3.9 MOVE the refueling bridge in the reverse direction until the RS1 floor

mounted switch is activated.

7.3.10  VERIFY the OVER CORE (Pg) indicator LED at Activity Control Number 1 is

illuminated (H13-P6186).

7.3.11  CONTINUE to move the refueling bridge in the reverse direction until the RS2

floor mounted switch is activated.

7.3.12  VERIFY the following:

* BRIDGE REVERSE STOP NO. 2 iliuminated on the Status Display Panel.

# * Further refueling bridge movement in the reverse direction is prohibited.

* OVER CORE (Pc) indicator LED at Activity Control Number 2 is

illuminated (H13-P616).

s  WITHDRAW BLOCK illuminated (H13-P603).

# = Attempt to withdraw the selected control rod and verify that no rod motion

QCCUrs.

7.3.13  LOCK the Reactor Mode Switch in the REFUEL position.

7.3.14  VERIFY the following extinguish:

* BRIDGE REVERSE STOP NO.

*  WITHDRAW BLOCK

7.4 Reactor Mode Switch Position

2

7.4.1 WHEN Sections 7.2 and 7.3 are complete,
THEN VERIFY the Reactor Made Switch is locked in REFUEL (H13-P603).

8.0 DOCUMENTATION
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Maintain the completed surveillance in the permanent plant file in accordance with the

appropriate record procedure(s).
9.0 ATTACHMENTS

None




1 :  s3isenbay uoTlov JO IasqunN TYIOL

* (TOPM-ISSN-dSO pue TOFO-ISSN-dSO} SYTOTISJUT 23U

15893 3By} SSDUEBTTISOAINS POIRTDOSER 3YJ PUR 2INFRTIUIWOU

Teued abfptaq fangsx oy3 y3jTmM JusuwubTTE UT ST STYL - ,pPepeoT

ISTOH, ©3 ,PSpPrPOT TaNd I5TIOH UTER, YDOTISIUI ISTOH UTER

sbueyd o031 ‘BurTpueH Tond ‘L0Z000as uoTidrinsag welsks o9sTady

ST0Z/8Z/S0 :23eq ang 6TI0 BurrpueH Toud ‘L0Z0000s uoTidridseq wolsAS aSTASY
LIOTTTA M OITIaA ¢ ol juswubissy

: dig dsey Axepuooassg
: dap dsay Axeutzg
gT0Z/82/50
ST0Z/21/50 9HS¥/20¥

@jeq eng 0€T2s :adag z0 23 I3V

snjels TO Z09LZECD :'OR ubtasy

" (T0PM-ZSSN-dSO Pue TQpD-ISSN-dSO) SIYD0TIajuT asayl

35371 3Py} SIDUETTITAINS POJIRTIOSSE 3IY]l PUER IJINJBRTOUTWOU

Teued ebpTaq Tenjysx syj yiTs Juswubytre ut ST STYL °,POpeOT

JISTOH, 03 ,pepeoqT TaNd ISTOH UTEH, YO0TISUI ISTOH UTey

abueyd 03 ‘BurTpueH TON3d ‘L0Z000dS uvoTadriosag we3sks 25TADY

Butrtpuey Tona ‘Lpz000as uoTidrIosag wo3lsAs 9sTALY

e as

: o'l JJvY ol 2zodey
GT10C/BZ/S0 + 23eq Sng :83eg@ juaay :®3ed A2SQ GT0Z/ZT1/S0 :@3ed brap
ST0Z/Z1/60 QIAO¥4AY @ sn3iels N¥1L :edAx ¥/¥ Z09LZEOOD : °ON ¥/VY
¢ enyea I33W ¢ @3nqrIlavg
TI¢ ¢ 9pOo) JTTIAJ : sjusBwubHTSSY ON % :8830N Tdud
:utdsg o3 pemo - :adeg o3 pamo :dag/oel 03 pamo QI o3 pamo
: bio bta0 - : adeqg BTI0 : dnexg/oeg brap 5 al btao
twajyshAg/atun/oed :3%x3] osaq/lqus : asaa/Lang
: o] 3jxodsy : IDULIIFSY - : 3ad Kaaosg
H Rl & EVEETY - ipaomAay 3P0 IUAAF - 1@3eq juaaly
: A3jTaorag - : uoseay - : ajeqg brig - :  93Bg ang
: oe3 33V :snielg ¥W/v i adAy w/v Z09LZEDQD :IBCqUNN W/W
iRTISFTID TOTIOOTSE
PR . B _
PS:LT STOZ/CT/S0 :pa3utad BS:LT ST0Z/21/60 :33eg 3sanbay
1 : abeg I110ITTd X :Ag peisanbay
0TYVWAIL axodsy 3senbey uwoTiow Burjoexy uoTloW rMOdSSVA

f




ssunbay "pepircid S85U2I6J6! OU O} SNP DESSIW SEM LORSBND

“RusyEw|

9 6d 62°¢'L Wdd ‘[eusjew ey jo syejep|  %oF g 8E0E oy 6212 sdnaur] ealeA | #6
Jyoeds |[eos) 0} s|qeLN e18M SOJBpIpUR) ‘PejUSSEId SeM [BlBIEN
"(1sipjosyD eafeA %007 woid uoheINa() 2°2 Juewyoely Jo esodind
sy Bujwesauoa Aousioyep sbpapmoun 0) aNp PESSILI SBM UCHSENT)
1'6't soseg ‘'L'6°¢ S1 “Hoopeul ey jo esodind ey Bupwesuon) %8 ) €985 L't 20°)M'000¥EZ | BuipueHtend | e6
fouejoyep efipemoln] & sayEa1pUI YOIYM g PBIJSIes SIUBPNIS oML
*Q 40 J suy 1deady yoopsu) [enyes pasinbes g1 ewes ey} equasep
01 Aigeebueyaieiul pesn ers isioH UE PUR ISIOH |8Nd uue} Byl
g-v 6d HAMOJ-NaV ‘eusjewl| %S| o [esitt| ov 502V 10020T | Jeionuon OHH | 16
£1-0t 6d ¥810000S ayL jo S[IEIep JYoads |jeas) 0} ejqeUN eJeMm Sejepipue) pejussaid
SEM [BUBIB ‘[ENUBK Ul 8IOUM SI3]j0u03 g7y doo ey usym dojs
2y 9 oy Bujusouoo Aousioyep ebpaimoun] 0} 8NP PESSIL SeMm uonseny)
6d 9O-0dS-HHY-JOS ‘leuelew ay} Jo spelep Joeds |[86) 0] 6|qELN B10M SEEPIPUBD|  %OF b) 0b56 k3 10'2v3'960562 | Buipoodad | €8
'e'9 Bd HdS-HHY-dOS "pajuasald SBM [BLE)BH eS| SU3 JO SINOS By} SEM Y MS 18Ul 56201
‘11 6d DNIGOOT4-NdVv] uondwnsse ey; pue Asusiysp efpajmouy o} anp pessiu Sem uolseny)
volqel LUV L'L'EL Wdd . “eIquinjo?) Je pepmnoid seousiepes yim peunoped S wy|  %Ee ke 68101 L a4 v’ eseeiey avy 18
12UV 22'el Wdd| Siusjo Bupse) -weyomoy Ty3 pue ¢ ejge wBYD Tv3 JO UoREZIOWBW ‘860562

.81} Jo s|iB1ep Joeds [[eces 0} 8|qeun aiem SsjBpIpUBY ‘pejussald

sem [euespy ‘Asueioyep eBpamoun o} snp POSSIil SBM UOASEND

Juswwion

opBID

sjues)iddy eyj jo alop Jo jjeH Ag pessip suopsenp

sisfjeuy eouelLIONSd WeXT USKIIM

suyAe) (@7 bupey v

v

9¢ Bd z¥10000S a 9v9s 6¢ SLee edA ) 1eq pey

BU} JO S|IEIep Sljioeds 2364 0} ejqEUN elem Se)epIpUBD ‘pejueseld
sem [eusiepy ‘Aousioysp efpapown| 0} enp pessiw Sem uojsend

1e bd 22100008 ‘leuejewy  %SE g 0192 92 10'2HV'000000 | suuee 404 | LS
i By} Jo s|ietap oiyjoads (jedes 0} ejqeun esom sejepipuen) .uoEomo.a_
sem [eueieyy “Aousioljep eBpemous 0} BNp pessw Sem uoisent)

€ Bd ANI-DT13-NEYV ._uzoﬁs_ %y a L6es 9z L0'2Y'200292 L-NI3 0z

8 6d v6L000AS eyl Jo s[rejep oyoads jieoel 0] S|qELN Si9M Sejepipue) "pejussesd 9685

SEM [eUelepy .>o:w_0_._mu amum_;ocx 0] enp pessjw sem uofsend)

ge-6¢ bd 2g1000as ‘Teusiews| %82 a 99805 92 20°SM'L002%2 | dD L/2-8D 8L

8inpedoid
fuesis




