January 21, 1998

South Carolina Electric & Gas Company
ATIN: Mr. Gary J. Taylor

Vice President, Nuclear Operations
Virgil C. Summer Nuclear Station
P. 0. Box &8
Jenkinsville, SC 29065

SUBJECT MEETING SUMMARY - V. C. SUMMER EME: .ENCY DIESEL GENERATOR ISSUES
Dear Mr. Taylor:

This letter refers to the meeting conducted at your request at the NRC
Region I1 office in Atlanta on January 14, 1998. The purpose of the meeting
was to allow South Carolina Electric & Gas Company (SCEAG) to make a
presentation on V. C. Summer's Emergency Diesel Generator issues. Although
not discussed, your staff also provided an information handout on Refuel 10.

It is our opinion that this neeting was beneficial and provided a better
understanding of the issues and status of the Emergency Diesel Generator.

In accordance with 10 CFR 2.790 of the NRC's “Rules of Practice." a copy of
this letter and 1ts onclosures will be placed in the NRC Public Document Room.

Should you have any question concerning this letter, please let us know.
Sincerely,
Orig signed by Robert C. Haag
Robert C. Haag. Chief
Reactor Pro;octs Branch §
Division of Reactor Projects
Docket No. 50-395
License No. NPF-12

2. SCE&G Presentation Slides

Enclosures: 1. List of Attendees \\
3. Refuel 10 Handout \
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SCE&G 2

cc w/encls:

R. J. White

Nuclear Coordinator Mail Code 802
S.C. Public Service Authority
Virgil C. Summer Nuclear Station
P. 0. Box 88

Jenkinsville, SC 29065

J. B. Knotts, Jr., Esq.
Winston and Strawn

1400 L Street, NW

Washington, D. C. 20005-3502

Chairman

Fairfield County Council
P. 0. Box 60

Winnsboro, SC 29180

Virgil R. Autry, Director

Radicuctive Waste Management

Bureau of Solid and Hazardous
Waste Management

S. C. Department of Health
and Environmental Control

2600 Bull Street

Columbia, SC 29201

R. M. Fowlkes, Manager

Operations (Mail Code 303)

South Carolina Electric & Gas Company
Virgil C. Summer Nuclear Station

P. 0. Box 88

Jenkinsville, SC 29065

April Rice, Manager

Nuclear Licensing & Operating
Experience (Mail Code 830)

Virgil C. Summer Nuclear Station

P. 0. Box 88

Jenkinsville, SC 29065
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« Steve Byrne

+ Bruce Williams
+ Bob Waselus
<+ Mike Fowlkes
+ Richard Slone
+ Can Gatlin

+ April Rice

rticipants

Plart Manager

Gen. Mgr. Engineering
Mgr. Syst. Engineering
Operations Mgr.
System Engineer
Engineering Analyst

Mgr. Licensing



@genda

+ Introduction and Overview

+ DG Monthly Operability Testing
« DG Equipment Overview

<+ History of DG Operation

+ Actions Completed

+ DG Operability Retesting

+ Future Plans

» Summary
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< Parts

- Aging
- Vendor testing of refurbished componentis

« Upgrade to next generaticn or digital?

+» Objective overview

2 Not each failure counted under

GL 94-01
-~ Possible T.S. change




]?omts

Faliures were distinctly different

- Electrical Governor (EGA) #1
— ID relav ‘not valid test failure)

- EGA #2

- “Mechanical” Gov-rnor (EGB)
( only oscillated unloaded?

DG reliability still good
» No start failures
» Retesting more cc.nprehensive than most

» Conservative decision to S/D




SaX1MmOJ LA

uor3driosa(q 1say]

\\\\

o4

Aptjiquaady hyguopy
o




é /;f'//:’/ N v oq e
< Operaoility Test
N\

+» Perform Emergency Start of EDG

+» Record Time to Reach Speed,
Voltage, and Frequency

< Perform Test Start of EDG

<+ Run at No Load for Stabilization
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</C} erability Test
\74

\
N
™
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< Parallel to Bus and Run Loaded for
One Hour

+ Feduce Load To 50 kW and Open EDG
Feeder Breaker to Bus

+ Verify Steady State - No Load Voltage

+ Stop and Align ET™G for Automatic
Start
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Governor Control System

gvprvzew of Operation of the

« Electrical Governor (EGA)

Operation

+ “Mechanical” Governor (EGB)

Operation
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Overview of Operation of the
Governor Control Systein

EGA Block Diagram

BT(S‘I;—* Desired Speed Set

Py i
i ummin Output of EGA
Freg —»|  Actual Spzed e P
to EGB on Engine

DT Speed

voit ™1 DPGkWload 1 Droop

L = In/Cut Feedback/
A via ID o
CTs Relay Stability
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Governor Control Sys

Overview of Operation of the
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Querview of Operation of the
Gowernor Control System

EGB Block Diagram

Control

,f EGA s 1 3 Actuator |
| Output : "l Coii :
RS e AL SIS L
¢ Electric
Needle
Valve |

|

Electric Side | Mechanical Side

Knobs

*‘”““"[—Speed Set

"
Speed
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Speed Sensor

1 ;- -y

[ Droop Set
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|
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Needlc
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% iesel Generator History

< . Electrical Governor (EGA)
\/
| Initial Criticality 10/82 11/12
Day 1 _1/81 | 12/84 8/85 1/86 97 1272 12/4 1217 1/98
“B” I)G : ‘ “A.. DG (l) A |
] SeCE—— - — WA e . A R e Y S O . | e T P S ——
iAo e | «pipg '
L _'———f”" ——
3 s _____— S e 4
“B"DG Q o é
4 —— ——
| = 1425251 e [Stalled
SR IRFNENE R e e Warehouse
3 =1790987 pmicn i SN IRENANID

4 = 1790988 (1) - Refurb Failed Bencntest



iesel Generator History
anical Governor (EG ‘B’)

Initial Criticality 10/82

Dey.l__ 1L 28 ] /85 » = 11/97 198
Lol L ASBO,

2 "-'——W_"mmuw;_-

fein I
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A “B"DG : ; | |

1 = 1380933 m——— | nstalled
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< Agtions Completed

N\
< CT/ PT Evaluation

+» Evaluation of Ambient Temperature
+ Lube Oil Consumption

+ Qutage Scope Review

% Viscosity and Synthetic Oil Evaluation
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< Actions Completed
f‘_-\-:;\I ///

+» Fuel Qil Delivery System
+» Voltage Regulator Evaluation

+ Independent Design Engineering
Determination of Troubleshooting

+ Design Engineering Review of
Set-up Procedures
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< Actions Completed
N\

+ Vendor Shop Visits

+»+ OE Review By INPO

+ State of the Art Test Equipment
+ Bench Tests
+ No Load Frequency Tolerance

+» PM Scope Review for Normal
and Accelerated Testing
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/Qperability Retesting
T R

<+ Three Maintenance Runs
+» Monthly Operability Test

«» Twenty-Four Hour Refueling
Surveillance Test

+ Load Rejection Test
+» Loss of Offsite Power Test
+ Integrated Safeguards Test



/ “Qperability Retesting
“For First Three Events

< Maintenance Runs
+» Monthly Operability Test

+ Load Rejection Test
(Modified to Check Loading
Stability)



_7“Operability Retesting
‘;;\;\\\ﬁ/ For Fourth Event

<+ Maintenance Runs

+ Pre-Operability Tests Per Monthly
Surveillance Procedure

+» Monthly Operability Test

+ Load Rejection Test

+ Loss of Offsite Power Test

+» Semi-Annual Cold Start-Fast Load Test




<Summary of Retesting
NS Activities

+ Maintenance Runs
« Monthly Surveillance Tests

« Other Surveillance Testing Per
Technical Specifications
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+» Questioned Similarity and Number
of Events

< Continue to Evaluawe

— Parts Issues

- Vendors

— Tech Spec Methodologies
- Governor Upgrades

+ Established Operability
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genda

+ Inmroduction and Overview

¢ DG Monthly Operability Testing
¢ DG Equipment Overview

+ History of DG Operation

+ Actions Completed

DG Operability Retesting
Future Plans

Summary

* 4 0

rticipants

¢ Steve Byme Plant Manager

¢ Bruce Williams Gen Mgr Engineering
¢ Bob Waselus  Mgr Syst Engineering
¢ Mike Fowlkes  Operations Mg

« Richard Sione  System Engineer

¢ Dan Gatlin Engineering Analyst

« April Rice Mgr Licensing

II‘A ”

Diesel Generator Issues

@sues

¢ Parts

. m testing of returbished components
+« Upgrade to next generation or digital?
+ Objective overview

+ Not each fa’’: re counted under

GL 94-01
- Poasible 7.5, change



+ Retesting more comprehensive than most
« Conservative decision 10 §/D

@rmbility Test

« Perforrn Emergency Start of EDG

+ Record Time to Reach Speed,
Voltage, and Frequency

« Perform Test Start of EDG
+ Run at No Load for Stabllization

iesel Generator
quipment Overview

Bob Waselus

Oontkly Operability
Test Description

Mike Fowlkes

@mbili ty Test

« Parallel to Bus and Run Loaded for
One Hour

+ Reduce Load To 50 kW and Open EDG
Feeder Breaker 10 Bus

+ Verity Steady State - No Load Voltage
+ Stop and Align EDG for Automatic
Start

verview of Operation of the
overnor Control System

+ Electricas Governor (EGA)
Operation

+ “Mechanical” Governor ‘EGB)
Operation



Overview of Operation of the Overview of Operation of the
(wm'mm Control Swsh’m (mvemor Control Qum-m

Overview of Operation of the Overview of Overation of the
Gulmor ContmlSyum Govemor Control System

EGA amx Dh;mn

Overview of Opevation of the Overview of Operation of the
Govemor Cnntml quctem Govemor Control Sustrm
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iesel Generator History
anical Governor (EG ‘B’)
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ons Completed

+ Fuel Oll Delivery System

+ Voltage Regulator Evaluation

+ Indepandent Design Engineering
Determination of Troubleshooting

« Design Engineering Review of
Set-up Procedures

@ Operability Retesting

Mike Fowlkes

@n’ons Compieted

« CT/PY Evaluavion
« Evaluation of Amblent Temperature

+ Lube Oll Consumption
« Outage Scope Review
« Viscosity and Synthetic Ol Evaluition

Q ions Completed

« Vendor Shop Visits

« OE Review By INPO

+ State of the Art Test Equipment
+ Bench Tests

« No Load Frequency Tolerance

+ FM Scope Review for Normal
and Accelerated Testing

perability Retesting
RF10

+ Three Maintenance Runs
+ Monthly Operability Test

+ Twenty-Four Hour Refueling
Surveillance Test

+ Load Rejection Test
+ Loss of Ohsite Power Test
¢ Integrated Safteguards Test



Qpembility Retesting
or First Three Events
« Maintenance Runs

« Monthly Operablilty Test

s Load Rejection (est
‘Modlfied to Check Loading
& tabliity)

ummary of Retesting
Activities

¢ Maintenancs \luns
+« Monthly Surveli\wnce Tests

« Other Survelllance Testing Per
Technical Specifica‘ions

nned Activities

+ Expert Panel
Assessment - 119

+ Part 21 Evaluation - 2/8
+ Analog Governor Upgrade Evaluation

+ Speed Control System Overhaul
Evaluation

+ Periodic Diagnostics
« Shelf Life Assessment

perability Ketesting
For Fourth Event
+ Maintenance Runs

+ Pre-Operability Tests Per Monthly
Survelllance Procedure

« Monthly Operability Test

+ Load Rejection Test

« Loss of Offsite Power Test

+ Semi-Annusl Cold Stan-Fas* Load Test

@ﬁm Plans

Bruce Williams

@nmary

Steve Byrne
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+ Quest'oned Similarity and Number
of Everts
« Continu to Evaluate
« Pors ssues
« Vendors
© Tech G Vethodologies
= Governor Up, redes
+ Established Coerabil'ty

@nmary

+ MR to Establish Confidence
Over Time

+ History Shows DGs Very
Reliable
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RF-10
SCHEDULE VS VCSNS BEST

TOTAL DURATION
(BREAKER OPEN TO BREAKER CLOSURE)

SCHEDULE-35 DAYS
VCSNS BEST-39 DAYS, 17 HOURS

34 DAYS, SHOURS
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V.C, SUMMER OUTAGE
HISTORY

104

4
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1984 1985 1987 1988
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Source  TDM Analysis

Refueling Outage Duration
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Snubber Removal and Inspection
inspections of ‘C’° Steam Generator
Preventative & Corrective Maintenance

Outage Improvement Modifications
CRDM Ring Duct :
Fuel Handling Machine Upgrade

Thermo-Lag Elimination
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Snubbers (copn’

- Problems Found

- Increased Drag on Snubber Reduction
Components

- Evidence of Fretting Corrosion

- Evidence of Transients
* RHR * Blowdown
* Feedwater * Pressurizer Spray
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~ Cleaning Methodology
-~ Shot Gun Blast

-~ Standard Lancing

- Corrective Action
- Re-roll all tubes in Water Box 1




RE 10 ENHANCEVIENTS

- - —-—

-~ Teamwork and Communication

-~ Use of OPS Windows Managers

» Manageable Plant Modification Scope

- Pre-Outage Task Reviews

~ Resource Sharing (SBU and SCE&G)
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