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MAR 1 0 1983 DOS ms-olp

Dbcket Nos. 50-317
and 58-318

LICENSEE: BALTIMORE GAS & ELECTRIC COMPANY (BG&E)
FACILITY: Calvert Cliffs Units 1 and 2

SUBJECT:  SUMMARY OF A FEBRUARY 24, 1983 MEETING HELD WITH BGAE TO
DISCUSS RECENT PROBLEMS WITH THE CALVERT CLIFFS ENGINEERED
SAFETY FEATURES ACTUATION SYSTEM (ESFAS).

On February 2%, 15835 representatives of the NRC and BGSE met tu discuss
recent problems at Calvert C1iffs related to spurfous operation of the
ESFAS. A T1st of attendees 1s shown in Attachment 1. BGAE had prepared
a nsetentation {o address the varfous aspects of the subject problew in-
cluding diagnosis, modificatiors, testing, and future actions. The BGAE
goenda 1s shown in Attachment 2,

BGAE started thafr presentation by adiressing the contributior nf por-
sonne]l error 19 the unusually large number of spurious ESFAS operations
trat hav: recently occurred at Calvert C11ffs. They expressed their con-
cer? :n‘this area and alsc for other personnel errors in safety-related
activities.

BGAE described an evolving "Quality of Work" program at Calvert Cliffs
which their management expects will decrease the incidence of personnel
error in safety-related activities. This program would include improved
training for licensed and non-11censed personnel. Additional contact
between BGAE management and plant personnel will be undertaken to increase
the awareness of the impact of errors on plant operations. The NRC in-
dicated their desire to visit Calvert C1i1ffs to discuss matters related
to training.

BGAE next made a presentation during which the recent events involving
operatfon of the ESFAS at Units 1 and 2 were characterized as to cause
and type of operation. A summary of this material is contained in At-
tachment 3, Particular attention was given to distinguishing events
involving ESFAS actuation (logic modules trip but ESF equipment does
not start) from events involving ESFAS inftiation (logic modules trip
and ESF equipment does operate). This distinction had previously been
an area of considerable confusion during NRC/BGAE communications.

BGAE made a presentatfon during which the 120VAC/125VDC systems were
described including the vital inverters and the ESFAS. Attachment 4
contains summary information on these subjects. BGSE described the
diagnosis of the ESFAS problems as due to fusing that was inconsistent
with power supply vendor recommendations and the existence of a current
1imiter feature on the vital inverters. This latter feature results in
inappropriate inverter response to voltage/current transfents. PGAE
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used to verify the appropriateness of the corrective measures, was also
described.

BGAE indfcated that they had conducted a survey of other utilities with
similar equipment and had determined that (? 80% of those contacted did

not utilize current 1imiters on inverters, (Z) 107 have had no problems with
these current 1imiters used on inverters, and (3) 10% provided no information.

In conclusion, BGAE expressed the view that the ESFAS problem had Heen
properly dfagnused as an fnverter problem and the appropriate modifica-
tions Nave heen made, BGAF fdentified additfonal action Items including

¢ wesi 1 revfew of ESFAS actustion cabisets (to be completed in 30 to

130 cays) and a vellability study of vital instrumentation (to be completed
by the end of 1983;, These 1tems wre summarized in Attachment 5.

irignal

David 4. Jaffe, Project Manager
Operating Reactours Sranch #3
Mvision of Licensing
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Attachment 1

ATTENDANCE LIST

NAME ORGANIZ-TION

D. Jaffe DL/NRC

J. T. Beard NRC/DL/CRAB

M. Chiramal NRC/AEOQD

R. A. Clark NRC/DL/ORB#3
Gary Holahan NRC/DL/0RAB

J. Tiernan EG&E - NPD
LBRussell BG&E - NPD
.LFBasso BGZE - NPD

JT. Carroll BG&E -./1PD

R. 7. Ash BGAE - NPL

J. Persensky NRC/CAFS/LQB
Dnlores Morisseau NRC/DHFS/LGE

Jin. Dahcruist, Jr. 2GAE -~ CED

L. P. Lepkowski Vitre GeSupur. fng.
R. Architzel NRC 5RI, Regicn |
D. Trimble NRC, Res. Insp. Regior I
K. H. Sebra 8G&E - EZD

B. S. Montgomery BG&E - EED

L. E. Salyards BG&E - NPD

J.M. Moreira BG&E - NPD

P. J. Hebrank BG&E - EED

T. A. Ippolito NRC - DL
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Attachment 2

PRESENTATION
TO NRC
FEBRUARY 24, 1983
AGENDA
INTRODUCTORY REMARKS ...ivvvesscsssssssssesssss (3. A. TIERNAN)

SUMMARY OF EVENTS ..ccocecnnes cecssaane s sseeees il T CARROLL)

EVALUATION OF IMPACT OF INVERTER/ESFAS ANOMALIES ON DESIGN
ASSUMPTIONS
8 0 00 0 9 0 L I L I L I I L I I I I I I I Y LI L A R I R (R.F.ASH)

A. INCLUDE FAILURE MODES, LOSS OF POWEZR/UP POWER
B. INDEPENDENCE OF CHANNELS

SUMMARY OF TESTING/MODIFICATIONS ....covennnvvsnns * F.BASSO)
POSSIBLE EQUIPMENT UPGRADING ... .cevvvvevtsnncannes ... (R.F. ASH)

SUMMARYREMARKS'......"..I..I......'.'.l.....(J.A‘T‘ERNAN)



Attachment 3

ACTUATION - MOST OR ALL LOGIC MODULES TRIP
BUT ESF EQUIPMENT DOES NOT OPERATE

INITIATION - MOST OR ALL LOGIC MODULES TRIP
AND ESF EQUIPMENT DOES OPERATE



UNIT 1 ESFAS EVENTS

DATE MODE EVENT CAUSE
11/9 1 AL ACTUATION OPENED INVERTER
' DC BREAKER
1/5 1 AL INITIATION SHORT ON 11 ViTAL
BUS
2/8 1 26 TRIPPED VOLTAGE TRANSIENT

ON 14 VITAL BUS



UNIT 2 ESFAS EVENTS

NORMAL VOLTAGE ON VITAL BUS

VOLTAGE TRANSIENT ON VITAL BUS

LOSY OF VOLTAGE On VITAL BUS



DATE
11/10

11/11

11/24
12/1

12/30

/11

HoDE

UNIT 2 ESFAS EVENTS

NORMAL VOLTAGE ON VITAL BUS

EVENT
SIAS A INITIATION

SIAS A INITIATION

uv-B
uv-A

SIAS A & B INITIATION

SIAS A & B INITIATION

CAUSE

TWO SENSOR CHANNELS
TRIPPED DURING TESTING

TWO SENSOR CHANNELS
TRIPPED DURING TESTING

FAILED POWER SUPPLY
FAILED POWER SUPPLY

ZG DEENERGIZED WHILE
ZF TRIPPED FOR STP

RCS PRESSURE 1525 PSIA



UNIT 2 ESFAS EVENTS
VOLTAGE TRANSIENT ON VITAL BUS

DATE MODE EVENT CAUSE

12/11 5 AL INITIATION POST MODIFICATION
TESTING OF CST
LEVEL INDICATION

12/11 5 AL INITIATION POST MODIFICATION
TESTING OF CST
LEVEL INDICATION

1/1 5 AL INITIATION PLACEMENT OF
JUMPER IN RCS
PRESSURE
TRANSMITTER
2/2 3 AL INITIATION INVERTER WIRED

IMPROPERLY



UNIT 2 ESFAS EVENTS

LOSS OF VOLTAGE ON VITAL BUS

ATE  HODE Ve CALSE
12/28 5 BL ACTUATION BLOWN INVERTER
INPUT FUSE
1/4 5 AL ACTUATION SHORT IN RPS A DRAWER
1/31 1 BL ACTUATION GROUND ON 22 BUS
1/31 3 BL ACTUATION SHORT ON 22 BUS
2/2 1 BL ACTUATION BLOWN INVERTER

INPUT FUSE



Attatchment 4

VITAL 120V.AC § 125V.DC SINGLE LINE DIAGRAM (Tee of 4)
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PROBILEMS/SYMPTOMS

BLOWING DC INPUT FUSE TO INVERTER BUT NOT OUTPUT FUSES
ON LOAD WHERE FAULT OCCURS.

INVERTER PROTECTED FROM FAULT CURRENTS BY CURRENT LIMIT
FEATURE.

UNNECESSARY ESFAS ACTUATION.



1.

2.

PROPOSED SOLUTION

FOLLOW MANUFACTURER’S RECOMMENDATIONS TO USE PROPER
FUSE TYPE AND SIZE.

REMOVE CURRENT LIMIT FEATURE FROM INVERTER.



IEST PROGRAM QBJECTIVES

VERIFY ESFAS LOGIC CABINET RESPONSE TO CLEAN DOWNPOWER.
iF NO ACTUATION, VERIFY RESPONSE TO LOSS OF DC TO INVERTER.

VERIFY INVERTER RESPONSE TO STEP LOAD CHANGES AND QUANTIFY
WHEN INVERTER GOES INTO CURRENT LIMITING (OBTAIN BOTH CURRENT
AND VOLTAGE) .

VERIFY INVERTER RESPONSE TO A SHORT CIRCUIT WITH CURRENT
LIMITER USING 12A AND 15A FUSES.

VERIFY INVERTER RESPONSE TO A SHORT CIRCUIT WITHOUT CURRENT
LIMITER USING 15A FUSES.



Hook-UP OF DUMMY LOAD BANK TO INVERTER
To 125V. DC BUS _
t) FOR OPERATIONAL CHECK OF CURRENT

i LIMITER.
INVERTER

% % RESISTIVE LOAD BANK

MANUAL
TRANSFER SWATCH

OA

_10y. Ac\; IWERTER
BACK-UP  BUS
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RESPONSE TO SHORT CIRCUIT WITHROUT CURREHT LIMITING.
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RESULTS OF INVERTER SHORT CIRCUIT TESTS

RUN FUSE' CURREMNT CURRENT YOLTAGE STEADY VOLTAGE DuraTion |

NO. SIZE  SURGE  LIMITING | \MPULSE  STATE ACTER OF SURGE REMARPKS
YOLTAGE SURGE
(Aav)  (Amp)  (Vours)  (vouTs)  (vours)

" !
INVERTER ZZ. ~ wATI CURRENT LUMITER WMSTALLED

1 15 122 NO 140 1z W4 | cveE SHORT OCCURRED NEAR VOLTAGE ZERO
2 \s \t0 YES 156 (RVA 40 1.5 sec. BLACKOUT - CURRENT TRACE OFF PAKR

3 w2 e NO 100 14 a8 lcvere  NEAR CURRENT ZERO - RESULTS OBSCORRED
4 1z S0 &S 208 2 i3 LS seEc. BIACKOUT - CURRENYT TRACE OFF PAPER

IaverTER 27 wiTh CURRENT LIMITER REMOVED

s S 23§ N A 192 11k 12 | cyaE OCCURRED NEAR. VoLTAGeE ZERO
b 15 2% N /A 2% 16 2o 2 ciaes OCCURRED NEAR. VOLYAGE PEAK
I 15 16A N/A 146 16 11z 2 ever€S  CURRENT TRACE OFE PAPER

'
Taverter. 21~ WiTH CURRENT LIMITER. REMOVED

8 s 11z /A cml“::;‘:w@ 14 114 2 CHES OCCURRED NEAR YOLTAGE ZERO
9 s 118 .. . 114 120 2 oYaes  OCCurpeDd HALFWAY TO PEAK
10 1S 1S5S0 " 3 114 118 2 ciEs  OCCURRED MNEAR VOLTAGE ZER®

15 214 B . 114 120 ] “laE OCCURRED NEAR PEAK

" w




CONCLUSTIONS

REMOVE CL FEATURE - ALLOWS FAULT TO CLEAR (VIA LOAD

FUSES) AND PREVENTS VOLTAGE DROP.

MEET MANUFACTURER’'S RECOMMENDATION FOR PROPER FUSING.,

ESFAS POWER SUPPLIES WILL NOT SEE VOLTAGE DROP IF
FAULT OCCURS.



(1)

(2)

Attachment 5

ACTION | TEMS

Design review of ESFAS actuation
cabinets

power failure ride through
features

reliability of power supplies
completion of study 90-180 days

Reliability studies of vital
instrumentation systems

completion by the end of 1983



