3, Commo!alth Edison T ‘
) Dresden N ar-Power Station o
R.R. #1 ‘ . S :

Morris, Illinois 60450
Telephone 815/942-2920

‘August 29, ‘1991

EDE LTR #91-535

U.S. Nuclear Regulatory Comm1531on»
Document Control Desk ) . o : o .
Washlngton, D.C. 20555 ' : R . _ ..

Licensee Event Report #91-021-0, Docket #050237 is Being submitted as -
~ required by Technical Spec1f1cat10n Table 3.2.2, NUREG 1022 and 10 CFR
©50.73(a)(2)(v)(D) .

" Dresden Nuclear Power Statlon

 EDE/ade
Enclosure o
cc: - A. Bert Dav1s, Reg10na1 Adm1n1strator, Reglon III .

File/NRC
File/Numerical

0w 10n 'l_)-Q(_JT 443 910
v EﬂF ATIOCE 0500




i — l "~ LICENSEE EVENT REPORT (LER‘- - Y
Facility Name (1) ' o Docket Mumber (2) | Page (3) | '
' lo ls Lo lo lolzialzly | _ofl ola

: - _Dresden Nuclear Power Station. Unit 2
Title (4) Improper Setpoint of Second Level Undervoltage Relays Due to

|l Management Defv ciency

Event Date (5) LER Number () Report Date (7) | . _
Month | Day | .Year | Year /;f Sequential f;; Revision| Month | Day | Year | __Facility Names | Docket Number(s) | -
///] Number ///} Number
otzlardeta oy i—lotanl—loro loralatalols _ : T S Y

THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREHENTS OF IOCFR

OP:g:;I?g)' _ A . {Check gne or more of the following) (11) : _ o
: : N __}20.402(b) __|20.405(¢c) - ___|50.73(a)(2) (iv) {__|73.71(b)
POWER : - | __J20.405(a) (1) (i) |__|50.36(c)(1) ©  |_x_[50.73(a)(2)(v) B £ P2 ATT TR
 LEVEL : __|20.405¢a) (1) (i) |_-_|50.36(c)(2) __{50.73(a)(2)(vii) ~ |__|other (Specify
(aey | o | o | 9 __|20.405(a) (1) (3i4)|___[50.73(a)(2) (i) |__{50.73(a)(2)(viii)(A) - in Abstract . | .
LLLLLLLLLLLL00L00000 074078 120.405(a) (1) (iv) |___|50.73(a)(2)(3i) |__{50.73(a)(2)(viii)(B) below and in | -
| %Z%Z%%%2%%2%%%2 —l20.405(a) (1) (v) | _[s0.73(a)(2)(i¥1)|__|s0.73(a)(2)(x) .- | Text) 7
_ _ ' __LICENSEE CONTACT FOR THIS LER (12) - . -
Name - , S ,—_IELLEHQN_ENUHBER '
1 S . o o _ ,’AREA cooe | _ s
CAUSE | SYSTEM | COMPONENT | MANUFAC- [REPORTABLE 144114/ CAUSE | SYSTEM | COMPONENT MANUFAC- * |REPORTABLE e
: | TURER 10 NPRDS |7777777 : ~ | TuReR 10 _NPRDS 777777
: 7117777 —— - : : 701177
] 1.1 ] L1 1170117 1 L 1] L1 1 : : ﬁ;ﬁ; -
! | ) I 1111117 ] B N I | L1112
_— SUPPLEMENTAL REPORT EXPECTED (14) ' " | Expected |Month | Day | Year
' | R Submission| - -1
_X.JXQ.S_LLLY_EL_EQMLete EXPECTED SUBMISSION DATE) | [ NO Date ()9 13 |3 i le 11
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On July 31, 1991 at 1530 hours with Unit 2 at 99%,and Unit 3 at 59% rated core thermal power during
Electrical Distribution System Functional Inspection (EDSFI), an NRC inspection team questioned whether the
setting of the 4KV emergency bus Second Level Undervoltage .relays (set at 3708 volts) would provide adequate
- protection to Class 1E equipment. "An engineering review was performed for Dresden Unit 2 Division II
- utilizing the Unit 2 Emergency Diesel Generator Cooling Water Pump (DGCWP) as the most limiting safety
component. To start and operate the DGCWP, 85 and 90% of the 460 volt motor nameplate voltage must be
available at the motor terminals respectively. Due to the greater voltage drops associated with the starting
. currents the calculated voltage at the 4kV safety bus will be greater for the start1ng case. . Based upon
these required motor terminal vo1tages the pre11m1nary calculated voltage required at the 4kv safety bus (Bus
'24-1) must be greater than 3960 volts to start and 3850 volts to run the Unit 2-DGCWP. Prompt investigation -
and review resulted in implementation of compensatory measures, performance of an operability determination,
and aAIOCFRSO 72 4 hour notification. : .

Al though the preliminary calcu1at1ons were performed for Unit 2 Division II Safety Buses, the compensatory
actions were conservat1ve1y applied to both Unit 2 and Unit 3 'safety divisions. Engvneer1ng will continue to -
refine their calculations as more data is received and will also evaluate long term corrective actions for
all Safety Buses with respect to the degraded voltage profective relaying system. Safety significance was
mitigated by a history review of grid voltage conditions which indicates that the probability of low grid
voltage conditions which render the ECCS systems inoperable, occurrtng coincident with an accident condition.

s extremely low.
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" Improper Setpoint of Second Level Undervoltage Relays Due to Hanagement.beficiencyA‘

A.

Unit(s): 2/3 . : - Event Date: July 31, 1991 © Event Time: 1530 Hours
Reactor Mode: N " Mode Name(s): Run/Run o Power Level(s): 99%/59%

Reactor Coolant System (RCS) Pressure: '999/1005 psig

On July 31, 1991 at 1530 hours with Unit 2 at 99% and Unit 3 at 59% core thermal power during a Dresden
Station Eiectrical Distribution System [EB] Functional Inspection (EDSFI), the.Nuclear Regulatory

-Commission (NRC) 1nspection team performed a review of a preliminary Electrical Load Management System

(ELMS) calculation of the auxiliary power system. - This preliminary calculation showed that 480 V-ac

"Motor Control Centers (MCC) [ED] exhibited low voltage conditions. Based on these results, the NRC

requested Commonwealth Edison Company (CECo) to verify that the existing degraded voltage relay setpoint

- {3708 volits on the 4 KV safety bus [EB]) was suff1c1ent to start and operate all safety reiated (Class -

1E) equipment

-CECo performed a preliminary calculation of auxiliary power system voltage for Dresden Unit 2 Division

II utilizing the Unit 2 Emergency Diesel Generator [LB] Cooling Water Pump (DGCNP) as the most 11m1t1ng
Class 1E load. The DGCWP was selected since it was the largest electrical 1oad on the lowest voltage

"MCC. The preliminary calculations determined that the minimum 4 KV-ac safety bus voltage to assure

starting and running the DGCWP is 3960 and 3850 volts respectively. Based on these results,

“compensatory measures were developed to ensure the availability of the DGCWP. These compensatory

measures were discussed with Nuclear Reactor Regulation (NRR) and NRC Region III personnel on July 31,
1991, and promptly incorporated into Dresden Operating Order 20-91, Operator Compensatory'Actions
associateo,with a degraded voltage on Buses 23-1 (33-1), 24-1 (34-1).

PPARENT CAUSE OF EVENT:

This report is submitted in accordance with 10CFR50.73(a)(2)(v)(D) which requires the reporting of any’

“event or -condition. that could have prevented the fulfillment of the safety function'of systems that are

needed to mitigéte the consequences of an accident. The apparent cause of the event is attributed to
inadequate design control due to management deficiency. Based on'a review of the modification that
installed the second level undervoltage relays, the following management deficiencies were identified
which resulted in inadequate undervoltage relaying configuration control:

1. The setpoint calculation was not performed .to an approved Quality Assurance (QA) program.

!
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4. The limiting case load selected was not bounding.
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2. The setpoint calculatron was not "documented in accordance with lOCFRSO Appendix B.

The setpoint calculationvmethodology was detennined to_be'inadequate due to the following'factors{

1. . Increased motor currents due to Tower motor voltage were not:accountedjfori
2. . Transformer voltage drops were not accurately modeled.

3. The -Toading assumptions were non-conservative.__7 - . A. -

SAFETY ANALYSIS OF EVENT: -

Based on a review of - Dresden sw1tchyard voltages for the prevvous four years, the frequency of degraded_
grid voltage (134 kV and 347 kV) which’ results .in'4 kV safety bus voltages <3850 volts (LOCA + BOP load
case) was determined to be approximately 1% and 2.5% for Units 2 and 3 respectively. At these
switchyard voltages, in the unlikely event that a LOCA occurred with offsite power available combined

with BOP loads the expected 4 kV safety bus voltage willlbe approximately 3850 volts. Therefore, the
safety significance of the LOCA concurrent with degraded grid voltage is mitigated by the current

'analys1s'that supports that all-Emergency Core Cooling Systems can perform their intended function at a

safety bus voltage of 3850 volts or greater However, the DGCWP operability cannot be assured for 4 kV

‘ safety bus voltages < 3960 volts

Compensatory measures to ensure DGCWP operabxl1ty in this scenario were dwscussed on.a conference call

with CECo, NRR, the NRC EDSFI team and Region III. It ‘was determined that these measures would be put
in place 1mmedtately and further testing and evaluations would be .performed expedxttously by CECo.

' Currently compensatory meéasures are in place at levels which assure safety related equipment will start

and run. If equipment does not. start, “direction is given to the Operators to separate from offs1te
power and allow Class 1E power supplves to prov1de adequate voltage and power

‘As immediate corrective actions, Operations personnel were informed through Daily Orders and given

guidance to take action at 4000V, 3900 V, and 3850 V levels. Training was provided to the Operating 4
crews prior to assuming their shift. An Operating order was written on August .1, 1991 detailing the
actions to be taken as above. T

‘The relays were 1nstalled and the sett1ngs were established for Unvt 2 and Unit 3 in 1982 and 1983

respectively. - As a result of an internal Quality Assurance Audit in 1985, a Stop Work Order had been
placed on in-house engineering activities for desagn document preparation on December 3, 1985. This
requ1red all safety related design documents be prepared by archttect-eng1neers with T0CFR50 App. B -
Quality Assurance programs approved by CECo Nuclear Quality Programs. This Stop Work Order was clarified
on September 5, 1986 to include- calculations for setting or sizing of safety related protective relays,
trip devices, thermal overloads, fuses and any other protective device calculation performed by either

. CECo System Planning Department or Station Electrical Engineering Department. The Stop Work Order was A

removed on November 19, 1986 on the condition that appropriate procedures be developed, ‘ndependently :
reviewed and approved prior to in-house design document preparation. This requirement was included in
Station Nuclear Engineering Department Procedure Q.51.
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failures during this event: therefore, this section is not applicable.
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