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Pennsylvania Power 8 Light Company
Two North Ninth Street ~ Allentown, PA 18101 ~ 215 i 770.5151

Norman W. Curtis
Vice President-Engineering 8 Construction-Nuclear
21 5/770-7501

SEP 21 )983
Dr. Thamas E. Murley
Regional Administrator, Region I
U.S. Nuclear Regulatory Camtission
631 Park Ave.
King of Prussia, PA 19406

SUSQUEHANNA STEAM lKZ'CTRIC STATION
SUMMARY OF MEETING TO DISCUSS SSES
PCNER, VOLTAGE AND RELAY STUDY
ER 100508 FILE 841-4
PLA-1832 Docket No. 50-388

Reference: PLA-1801 dated 8/24/83

Dear Dr. Murley:

The attachments to this letter provide a suriatary of a meeting held in PAL's
Allentawn offices on Wednesday Septemter 7, 1983 to discuss the SSES Pawer,
Voltage, and Relay Study as well as related topics. This meeting included
representatives fram NRC Inspection and Enforcetnent Region I and Nuclear
Reactor Regulation.

N. W. Curtis
Vice President-Engineering S Construction-Nuclear

Attachnmts:
Attachment A —Meeting Summary
Attachment B —Cable Length Deficiency Slides
Attachment C —Voltage Study Slides
Attachnmt D — Relay Study Slides
Attachment E —List of Attendees

cc: R. Perch —NRC
C. Anderson —NBC
A. Finkel - NRC
S. Rhow - NRC
G. Rhoads —NRC
L. Plisko —NBC
A. Schwencer —NRC

/ ':;; 8310210292 830921
PDR-ADOCK,05000388ir
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Attachment A

MEETING SUMMARY

I. Cable Len Deficien (Deficiency Report DR141)

PP&L opened the meeting with a discussion of a potentially reportable
deficiency involving cable lengths. A copy of the slides used during
the discussion is included as Attachment B. Significant points brought
up during this discussion were:

A. Liberalized Design Criteria —PP&L liberalized the original design
criteria provided that certain conditions are met:

l. All cables with liberalized criteria will be included on a
special drawing.

2. Documentation is provided to justify the liberalization.

B. Methods of Guaranteeing & Controlling Design Adequacy in the Future
— PP&L reviews all applicable design change impacts on the voltage
characteristics of the plant.

Gmnitment: PP&L to provide NRC with final report on this potentially
reportable deficiency at the conclusion of the verification process.
This report will address the justification for liberalizing the PP&L
design criteria, a spermary of the changes associated with the cable
lengths and a method for controlling future changes to these circuits.
The anticipated submittal date of this report to the NRC is 10/31/83.

II. T-10 Transformer Pro'ect

Discussions regarding the T-10 Transforaar Project centered in 3 areas:

A. Installation —The installation of the rewound transformer was in
progress during the meeting and is now cceplete.

B. Testing —Transformer in shop testing by Westinghouse (repair
contractor) and on site testing by PP&L were discussed.

C. Events after Failure —The condition of the transformer after the
failure and the plants reaction to the transient after the failure
were discussed.

~tment:, PP&L to provide NRC with final report on the T-10 failure
when all analyses and reviews are complete. This report willbe
submitted in October 1983.

III. Power, Volta e & Rela Stud

PP&L presented the combined Unit 1 & Unit 2 Voltage and Relay Studies.
Key points of the presentation were:

A. A Unit 1 LOCA is the worst case because Unit 1 loading is higher due
to the fact that many ccmnon loads are off Unit 1 buses.
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Attaclmant A

MEETING SUMMARY

B. In all cases, the calculated voltages exceed the voltage criteria by
the 2% design margin.

C. Faults in 1 division or load group will not cause the loss of any
other division or load group.

D. Faults in the nonMlass IE loads will not cause the loss of any
Class IE loads.

Slides used during this presentation are included under Attaint C
(voltage) and Attachment D (Relay).

Canmitaent: PAL to provide a formal, final version of the SSES Power,
Voltage, and Relay study to the NRC. The anticipated date of submittal
is 9/23/83.

IV. ESS Transformer Pro 'ect

PPGL provided the NRC representatives in attendance with an update on
the current status of the ESS Transformer Project. At the time of the
meeting, the installations of the transformers was in progress.
Installation completion is scheduled for the intertie outage (currently
scheduled for November-December 1983) . The transformers willbe
demonstrated operable by completion of Startup Test Procedure P200.

CararLtment: PAL to suhnit FSAR change with new AC Distribution System
for NRC review. This willbe submitted by 10/15/83.
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Attachment B

CABLE LENGTH DEFICIENCY SLIDES

D'R 0141

DESCRIPTI'ON OF DEFI'CIENCYl FROM JULY 1, 1981 TO NOV,

1982'ECHTEL FAILED TO ACCOMPLISH THE DESIGN AND

VE/If'ICATION OF SAFETY RELATED POWER AND CONTROL

CABLES IN ACCORDANCE WITH EDPI 2sl6sls

CONSEQUENCE OF DEFI'CIENCYl SUITABILITY OF INSTALLED

CABLES IS INDETERMI'NATEs



DR 0141

CORRECTIVE
ACTION')

BECHTEL TO DEVELOP LIST OF ALL CABLES I'NVOLVED IN

DR 0141

0 1058 UNIT I CABLES

0 2478 UNIT II CABLES

k

2, BECHTEL TO VERIFY ALL CABLES ON LIST MEET DESIGN

REQUIREMENTS

0 DETERMINE MAXIMUM LENGTH

0 DETERMI'NE INSTALLED LENGTH

3, PPRL.TO AUDI'T BECHTEL ACTION ITEMS 1 AND 2

0 TECHNICAL ADEQUACY

0 PROCEDURAL REQUIREMENTS



BECHTEL FINDINGS l

0 I NI'TIAL DESIGN CRITERIA TOO CONSERVATIVE

0 LIBERALIZE DESIGN CRITERIA

0 NO CABLES MUST BE REPLACED OR RENORKED

PPRL FINDINGS '

INITIALDESI',GN CRITERIA CAN BE LIBERALIZED IF

ALL CASES NOT MEETING INITIAL CRITERIA ARE

DOCUMENTED<

0 TECHNICAL ADEQUACY OF SOME CABLES MUST BE

BETTER DOCUMENTEDa

252 UNIT I CABLES

502 UNIT II CABLES
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DR 0141

CURRENT ACTIVITIES!

0 BECHTEL TO COMPLETE REVIEW BY OCTOBER 15

0 BECHTEL TO SUBMIT ALL REVISED CALC S To NPE

0 NPE TO REVIEN FOR COMPLI'ANCE WITH DESIGN CRITERIA

STATUS

'ECHTEL REVIEW COMPLETE

UNIT I: 44 oF 232 As QF 9/2/83

UNIT I I: 403 oF 502 As oF 9/2/83

PP 8 L REVIEW COMPLETE

UNIT I! NONE AS OF 9/2/83

UNIT II l 159 oF 502,As oF 9/2/83
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APPENDIX B

LARGE BREAK LOCA WITHOUT LOOP

TIMERS: RHR PUMPS C6D 7.5" AFTER INITIATION> CORE SPRAY PUMPS 15" AFTER INITIATION>
ANTIMOTORING RELAY TRIP IN 30"

PRE LOCA: BOTH UNITS AT FULL POQER. THE LOCA UNITS OPERATING AT AN ABNORMALLY LOU LEVEL
(LEVEL 3) STARTUP TRANSFORMER LTC CONTROL SET AT

14>170'SEQUENCE

OF EVENTS: PER GE - ANALYSIS RE BLP-18123.

t 0 Reactor Recirc Line Break Occurs

t ~ 2" Reactor at Level 2 (-38")

t » 5.3"' Reactor at Level 1 (-129")

MSIV 100X Closed

t 12" Reactor Retire. Pump Trips by ASS

t ~ 12.8" RHR Pumps C & D Start

~ t » 15" ( 2") Steam Pressure at Turbine
Generator ~ 0

t ~ 20.3" 4 Core Spzay Pumps Start

t » 22.8" Reactor Pressure at 400 PSI
(Set point 430 PSI 30)

- high dry»ell pressure signal

- start: diesel generators, DG air
compressors, OV201A, OV109A,
OV101A 6 OE143A

- trip D.G. space heaters

- ASS initiated, 10" delay until.
reactor recirc. pump trip

- MSIV closure initiated (MSIV 3-5"
to close)

- trip: RHR service vater (if running)

- initiate RHR and core spray start
- trip reactor and turbine building chillers
- start RHR pumps A 6 B

— steam supply to turbine generator
shut off (8-10" delay until pressure 0)

- Anti motoring relay begins to time
out (30" delay)

- permissive for coze spzay and RHR
injection valves

- RHR injection valves 1F015 A&B start
from ISO MG Set (24" valve)
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APPENDIX B (Continued)

LOCA WITHOUT LOOP

t ~ 23.8" Core Spzay Pumps Running

26.8" Reactor Pressure at 280 PSI

- remaining injection valves start when
voltage recovers (core spzay injection
iF004AAB, 1FOOSAAB 12" to open; RHR INJ
1F0017AAB if closed require 24" to open)

— permissive for closure of reactoz
recirc. discharge valve (1F031A,B
30" for closure)

t ~ 32.0" Coze Spray In) Valve 682 Open

t ~ 35.8" Core Spray In) Valve Fully Open

t ~ 40" Start ESW Pumps A 6 B

- core spray at design flow

t 45" ( 2") Vnit Trip by Anti Motoring Relay - dip in grid voltage

- load shedding initiated

c ~ 47.8" Boch RHR Injection Va'ves Fully Open

- remaining auxiliary load transfer
to startup bus

t ~ 53" Start ESW Pump C

t ~ 56.8" Reaccoz Recirc Discharge
Valve Fully Closed

- LPIC at full flow

t ~57"

c 70"

Start ESW Pump D

One Condensace Pump Restarts
Automatically

- automatic start sequence complete



CASE:

NORMAL LOAD — FIX LTC TAPS TO MAINTAIN SCHEDULE,
ON STARTUP BUS I

START RHR PUMPS A R B

RUN ALL ABOVE

START RHR PUMPS C R D

RUN ALL ABOVE

START 4 CORE SPARY PUMPS

RUN ALL ABOVE

STAPT ESW A R B

RUN ALL ABOVE

(G ~ LE VOLTAGE GLP)

AUX< LOAD SHED R TRANSFER TO S/U BUS

STAPT ESW C

RUN ALL ABOVE

START ESW D

RUN ALL ABOVE

AUTO RESTART OF CONDENSATE D

RUN ALL ABOVE

NO MANUAL LOAD SHED ALL ESF LOADS RUNi

RESTART RHR
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APPENDIX D

INTERHEDIATE 'BREAK CASE 'WITHOUT LOOP

Timers: RHR starts - C & D Pumps 7.5" after level 1

Core starts - All core spray 15" after level 1

ESW starts - A & B Pumps 40", Pump C 53", Pump D 57" after high dryvell
Antimotoring relay - 30" time delay
Condensace Restart - 25"-30" after level 1 or high dryvell pressure and unic trip

Pre LOCA: Starcup transformer LTC control sec ac 14170V

Nedium Break LOCA Occurs

High Dryuell Pressure - scart diesel generator

— iniciace 480V loads

- initiate ESW scarc
ESW A & B scarc in 40"
ESW C in 53", ESW D in 57"

Level 2 - ATWS vas iniciated, 10" delay
to trip of reactor recite pumps

- MSIV closure initiated, unic trip
by antimotoring relay in 30" to
40" seconds afcer level 2

Case 1 Unit Trips Here - grid voltage dips

- sheds 13.8 KV load

- transfer unit Aux buses to S/U
tran'sf orner

Level 1 - stan'HR pumps A & B

- initiate RHR pump C & D start in 7.5"
and core spray start in 15"

- initiate rescart of condensace D 25"-30"
if unit has tripped

RHR A & B Start

RHR C & D Stare vith ESW A & B

Core Spray Start

Case 2 Unit Trips Here - dip in grgd voltage
I- 13.8 KV'oad shed

- unit aux buses transfer co 8/U bus

- initiates restarc of condensate
pump D in 25"-30"
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UNIT TRI'P (DIP I'N GRI'D VOLTAGE)

SHED UNI T AUX LOADS TRANSFER AUX BUS TO S/U BUS g

START RHR A R B

RUN ABOVE

START RHR C R D WITH ESW A R B

RUN ABOVE

START ALL CORE SPRAY

RUN ABOVE

START RHR A R B ESW A 8 B

RUN ABOVE

START RHR C R D AND ESW A R B

RUN ABOVE

START ALL CORE SPRAY AND ESW A R B

RUN ABOVE



1) THE STEADY STATE VOLTAGE SHALL BE WI'THIN + 10Ã

OF RATED VOLTAGE)

2) THE VOLTAGE AT THE MOTOR TERMINALS SHALL NOT BE

LESS THAN 801o OF RATED WHEN STARTI NG s

5) THE MINIMUM TRANSIENT VOLTAGE PERMITTED AT A f80

VOLT MOTOR CONTROL CENTER IS 701o OF RATED s
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MINIMUM STEADY STATE VOLTAGES AT

4KV sus = 1,002 PU

480v Mcc = ,946

120 VOLT PANEL = ,97 PU

MINI MUM STARTING VOLTAGE FOR fKV MOTOR =
s 84 PU

MINIMUM MCC VOLTAGE DURING STARTING TRANSIENT = I78 PU
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~ ~ i ) ~ Attachment D

RELAY STUDY SLIDES
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CLASS 1E RELAY CRITERION

PICKUP SETTINGS

PROTECTIVE DEVICES SHALL:

1) BE SET TO CARRY THE CONTINUOUS RATING OF THE

LOWEST RATED SERIES DEVICE IN THE CIRCUIT,

2) PERNIT CONTINUOUS OPERATION OF NOTOR LOADS AT

80X RATED VOLTAGE,

3) BE SET ABOVE 'THE f'1AXINUN LOAD CONDITION PLUS

THE LOCKED ROTOR CURRENT OF THE LARGEST NON

1E NOTOR ON THE BUS,

4) NOT. BE SET ABOVE 134% OF THE CABLE RATING,

PROTECTION

1) REDUNDANT PROTECTION IS REQUIRED FOR THE

PENETRATION ASSENBLIES,

2) CABLE PROTECTION SHALL BE PROVIDED FOR

MAXIYiUN FAULT CONDITIONS,



CLASS 1E RELAY CRITERION

COORDINATION

1) FAULTS IN ONE DIVISION OR LOAD GROUP HILL NOT

CAUSE THE LOSS OF ANY OTHER DIVISION OR LOAD GROUP,

2) THE CLASS lE INTERRUPTING DEVICE APPLIED BETWEEN

THE. NON-1E LOAD AND THE CLASS 1E SOURCE llUST

SELECT MITH THE UPSTREAN PROTECTIVE DEVICE,

NOTOR PROTECTION

1) OVERCURRENT SETTINGS SHALL PERNIT CONTINUOUS

YiOTOR OPERATION AT 80% VOLTAGE.

2) ALARN RELAYS SHALL BE SET AS NEAR 115% RATED

FULL LOAD CURRENT AS POSSIBLE.

3) TINE DELAY SETTINGS SHALL PERP1IT STARTING AT

100% AND 80% RATED NOTOR VOLTAGE. A NARGIN OF

3" OR 40% OF THE STARTING TINE, MHICHEVER IS

HIGHER. SHALL EXIST BETWEEN THE NOTOR STARTING

CHARACTERISTIC AND THE O,C. RELAY CURVE,

4) INSTANTANEOUS TRIPS SHALL BE SET ABOVE 165%

OF THE LOCKED ROTOR CURRENT.
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Attachment E

LIST OF ATTENDEES
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