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AUGUST .· 7 1978 

.Commonwea 1th ·Edf son Company · 
ATTN: Mr. C. Reed -- . 

·. Ass1 stant ·Vice. President 
P. O~ Box ·757 . ,_ , -.- .. 

-. ~ . . 
. , Chicago,.lllinriis -60690 

Gentlemen: · ~-· · 

. Distribution 
~ocket 

, ORB #3. 
Local PDR 
NRC PDR 

· Tlppolito 
- DZi emann 
SSheppard 
RBevan 
PO 1 Connor.· 
Attorney., OELD 

.. QI&E (3) 
DEisenhut 

· TBAbernathy 
· , JRBuchanan · 

ACRS: (16) -

. .; .· 

During the review of the, E. l• .Hatch Unit 2 ~ucl~ar power pl ant (Dock~t . 
No. 50-366'), ·the. NR.C Staff identified. ~ertain speci fit .. defidenci~s . . . 
1n the design of.the voltage regulator· system of.the. motbr generator, 
sets which supply power to th~ .reactor protectfOn Sy$tem, .as fol lows:. 

(l) there,were.potent1al undetectable single component f~i.lures · ·'." 
. which could ·adversely affect th~ operabil.1ty. 'of the. reactor .. -· ._ 
.. protection system; and·. . . · - · · · .. · ._, .. · · , .· 

-

-- ---~--;.· - , • . 1.. • • ·"" 

,,... ·.;: - .. 

(2) ~here is a -pQ.stulated se.quence of component malfuncti<;ln$ ·· 
'.. iJ'.!itiate-ct-:by: an earthquake.- whkh .could adver:sely affect .the-. 

. -· ·,op~rabiHey of the re.actor,. protection. system. · ._ . 

B.oth. of the~e def.1ciencie$ a.re described i-n greater .~etaH -;n ·attach- ' 
.ment (2 l to th1 s letter, which 1 s ·an ,e~tract from _the Hatch 2 Safety 

· Evaluation Report, (NUREG-0411). . . · 

/. 

• t ··" 

'r: .... 

' -. ~ . ;1_' 

,.__. ·' .. 

_He determined ·in the course of the Hatch:·2 review that the sqfetyproblems 
associated "With the postulated s_ingle failure c;oul d be. remedied by a .. dditfonal 
surv~111ance; specifically, by assuring tt1a~ the' output voltage of each: 

.r.eact(>f'. protection system moti>r-generator-:is .checke4 to be w.ithin + lO'h · 
of the nominal value~. approximately every eight ho.urs; ·Requ1 rements '.for. 
such ·surveillance were imposed as part of the Hatch 2 Technical Specifi- · _._ , · 

-cations (Attachment 3 >.. · · · · 

. Accordingly, provided- the surveillance set' forth ·1ri: Atta_chment 1 .is .carried. 
·out, there is reasonable assurance that a facility ustng a syste.11 such as 
that .used at Hatch 2 can be operated ~ thout endangering pub l 1c· hea 1th. 
and safety. · · 

For Hatch 2, the 11ce~see· requested and was granted an exemptfon fr0m" 
sei sm1c design requirements for the per1od necessary to obtain and 

·install qualified. components. . _ .... _ --,- - -- - - - ""---- ": -- · ---:- .' 
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Our rec·o.rds show that your reactor protection system power supply 
system 1 s of the same _general design as that at Hatch 2. However, 
it is not clear from such infonnation whether the components .. actually 
ins~a·lled at your facility have the same qualification as. those. usecl 
at Hatch 2. Moreover, ·it fs noi completely clear that system inter-

: actio_n for your systems wil 1 _have· the same adverse characteri sties as 
th9t identified .at Hatch 2. · 

: -For: these: ~easons, you are hereby· requested, pursuant ·to· 10 CF~ § . 
50.54(f.l~ .. tc>--evaluate your reactor ·protect1_on sy'stem power supply in · · · '. 
11ght of the 1nforrnat1on set forth in Attachment 2 to det;ermine: . · 
whether there is -.potential_ for undetected single fail 1.1res to adversely_, - . 
-affect. t_he reactor protection syS:tem, ·and whether there _is a potential .. 
for the 'POStul ated. sequence .of ev·ents 1 n1 t1ated' by an eart;hquc~ke which' 

.. could adversely.affect the r.eattor-pr9tect1on sy~teni •. Your report .. · .... 
. · ... should ~e f1Jed w1thin 60 days"of the date of thiS -letter: If you 

· ·.identify ariy necessa·ry or desirable. fac1l1ty- modHications or T~chnical ·. -... 
, Spec1 f.1cation chang.es. proposal$ to impl enient ·suc11 ·modif_1 i:;atioris or 
' .. ' changes.should accompa'ny .your report. ·_ .. - . •' . . ' : . . . . 

- , . . . ' " ~ . . . ' . - -- ,. . . . -.-. 

ht the interim~ ·~J)romptl.{ upon receipt" of thi !? letter, you ~haul d -co1J11~eni:;e. ~ · 
surv~111ance of the r.eactor protection system power supply as set forth, 

· 1n Attachment 1 hereto.· Sui:;Jl·surveillance .should· be_ continupd unti).,,: .. 
otherw1 se. directed -or aut_horized by NRc.· · · ' 

... ... 

. - ~1 ncerely ~ 

·-' . 

. , Origfoal signed· .by 
._Jhomas A. Ippolito, .ch;ef, 

· E'nc 1 osures: 
h Survei 11 ance Program. 
2. Extract from Safety 

Evaluation Report 
3. Extract froiµ Hatch 2 

Teclmical Specif1cations . 

c~ w/ enc 1 osur_es: 
See next page 

Qperat1ng Reactors Branch #3 
Oiv1s1on of Operatfog R~actors 

;_t • ., '·· - ~· ' -, . .,. 
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OFFICE~ . 0 #3 - ORB #2~ . ·-~~ · . . . . · 
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-£ommonwealth Edison Company 

cc 
Mr. John w. Rowe 
Isham, Lincoln & Beale 
Counselors at Law 

- 3 -

One First National Plaza, 42nd Floor 
Chicago, Illinois 60603 

Mr. B. B. Stephenson 
Plant Superintendent 
Dresden Nuclear Power Station 
Rural Rau te #1 
Morris, Illinois 60450 

Anthony Z. Roisman 
Natural Resources Defense Council 
917 15th Street, N. W. 
Washington, D. C. 20005 

Morris Public Library 
604 Liberty Street 
Morris, Illinois 60451 

.. ·'• ,. .. ..~. '· . ', .. 
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Attachment 1 

Surveillance Program 

(1) The output voltage and current of each reactor protection system 
motor-generator set shall be logged once per shift; 

(2) A motor-generator set shall be removed from service if the output voltage 
is not within +10% of its nominal valve and cannot be adjusted to fall 
within this band; 

(3) The protective over-voltage and under-voltage relays and the under-fre
quence relay shall be calibrated initially at least once every six 
months, and after an operating basis earthquake. The tripping logic 
and the generator output breaker shall be functionally tested as a part 
of the calibration of these relays. The voltage setpoints shall be 
within the range specified in Requirement (2) above and the frequency 
setpoint shall be greater than or equal to 57 Hertz; and 

(4) A protection system functional test shall be conducted upon discovery 
of a condition beyond the limits of Requirement (2) above. This test 
shall include all Class IE loads which are connected to the buses . 

• >. 

.. . 



Attachment 2 

Extract From Safety Evaluationj~epQrt ... ·,·•r <>:or-. : ,:; ,,,;::~,-:-:.·· 

Related to Operat.ion of ~E. I.· Hatch-Nuele~::Pl~~~i. _ ·-

Unit 2, Docket 50-366, June 1978 

The design of the Hatch Unit 2 reactor protection system power supply 
is essentially the same as that of previously-licensed BWR reactors. 
The protection system power supply consists of two high-inertia alter-
nating current motor-generator sets. · 

During our review of the Hatch Unit 2 operating license application, we 
questioned the adequacy of protection afforded Class IE reactor pro
tection system against possible sustained over-voltage or under-voltage 
conditions from the non-Class IE reactor protection system power supply. 
Speci fi ca lly, we questioned the capability of the reactor protection 
system power supply to accommodate (1) postulated single failures and 
(2) the effects of earthquakes without jeopardizing the capability of 
the reactor protection system to perform its intended safety function. 

Criterion 21 of the General Design Criteria requires in part that the 
redundancy and·fndependence designed into the reactor protection system 
be-sufficient to assure that no single failure res~lts in loss of the 
protection function. In applying the single failure criterion to a 
specific design, we assume that all potential undetectable failures 
are in their failed mode (Appendix 7A of the Standard Review Plan) before 
the occurrance of the postulated detectable single failure which (in a 
system meeting the single criterion) will not disable the protection 
function. For the Hatch Unit 2 reactor protection system power supply, 
a single undetected failure of an output voltage sensor for either motor
generator set could be postulated that would allow the generator output 
voltage to remain outside the voltage rating (range) of the connected 
Class IE l~ads. S~ch an abnormal voltage, resulting from a possible 
failure in the motor-generator set voltage regulating circuitry, if 
persisting for a sufficient time, could result in damage to the reactor 
protection system components with the attendant potential los$ of capability. 
to scram the plant. 

IEEE Standard 379-1977, 11 IEEE Stand~rd Application of the Single-Failure 
Criterion to Nuclear Power Generating Station IE Systems, 11 provides that 
an otherwise undetectab 1 e failure may be deemed detectab 1 e by means of 
appropriate surveillance and/or testing. To ensure that failure of the 
non-Class IE reactor protection system power supply will not cause 
adverse interaction to the Class IE reactor protection system, the follow
ing requirements will be included in the Technical Specifications to 
ensure the timely detection of failures due to sustained over-voltage or 
under-vol tag~ conditions: 

:: . r 



! 
> 

j 
t 

2 -

.~ ~,~,:· ·~: n:·t~·= t i~lt)-S~!f-~'10atput' vol tage··and corrent·-,of'·:··each reactonPpnot-ec.tien .-.sys.tern:'!::', 
·· · -· motor-generator-set shall be logged once per shift; 

(2) A motor-generator set shall be removed from service if the output 
voltage exceeds 132 volts AC or is less than 108 volts and cannot 
be adjusted to fall within this band; -

(3) The protective over-voltage and under-voltage relays and the under
frequency relay shall be calibrated before initial plant startup, 
at least once every six months, and after an operating basis earth
quake. The tripping logic and the generator output breaker shall 
be functionally tested as a part of the calibration of these relays. 
The voltage setpoints shall be within the range specified in Require
ment· (2) above and the frequency setpoint shall be greater than 
or equal to 57 Hertz; and 

(4) ·A protection system functional test shall be ·conducted upon dis
covery of a condition beyond the limits of Requirement (2) above. 
This test shall include all Class IE loads which are connected to 
the buses. 

We conclude that these Techni ca 1 Specification requi rements-wi 11 ensure 
the timely-detection of fatlures due to sustained over-voltage or·-under
voltage conditions. We also conclude that with these Technical Specifi
cation requirements., the reactor protection system power supply confonns 
to the provisions. of IEEE Standard 379-1977 and, therefore, satisfies 
the applicable requirements of Criterion 21 of the General Design 
Criteria. · · · 

Criterion 2 of the General Design triteria requires in part that systems 
· important to safety, such as the reactor protection system, be designed to 

withstano the effects of earthquakes. The Hatch Unit 2 reactor protection 
system is a Class IE system, hence it is seismic Category I. The reactor 
protection systemi~ower supply, however, is not seismically qualified. 
We have detennined that a sequence of events initiated by an earthquake 
can be postulat~d which could result in damage to the reactor protection 
system components with the attendant potential loss of capability to 
scram the plant. This sequence of events includes (a) the occurrence 
of an earthquake that would cause the undetected fa.ilure of a voltage 
sensor, (b) the failure of the motor-generator set resulting. in abnormal 
output vdltage, (c) persistence of the abnormal output voltage undetected 
by. visual observation and surveillance testing for a time sufficient to 
damage reactor protection system components, and (d) failure of these 
components in such a manner that results in loss of scram capability 
(instead of in the fail~safe mode). 

.... 
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".·-:. iher-efore-=;::iwe· requfre that·~ pri·or' to startup following the first scheduled 
refueling outage, the applicant install a Class IE system approved by us 

·capable of de-energizing the reactor protection system power supply 
~hen its output voltage exceeds or falls below limits within which the 
equipment being powered from the power supply has been designed and qual
ified to.operate continuously and without degradation. With such a 
system, the reactor protection system power supply design will be in 
conformance with the app li cab 1 e requirements of Criterion 2 of App en di x A 
to 10 CFR Part 50. The operating license will be conditioned accordingly. 

-· . ~ ... 
~' ! : .. 
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Attachment 3 

·· . · Ext9t from.Hatch 2 Technical Sped.tions_ .. 
ELECTRICAL POWER SYSTEMS 

.- 31-4.-8 •. 2.,.--0tiSITE POWER DISTRIBUTION SYSTEMS 

. A. C. DISTRIBUTION - OPERATPMG .. . 
LIMITING CONDITION FOR. OPERATION 

; ~ .! • "; 
... 

···-···· .. •··· ··-· 

_______________________ ..;;.;...;.,_..;.,=;;.;;=:;=-----~·_;,-- .. --··· 

3.8.2.1 The following A.C. distribution system buses, inverters and 
motor-generator (MG} sets shall be OPERABLE with breakers open between 
redundant buses: 

·a. 4160 volt Essential Buses 2E, 2F and 2G, 
b. 600 volt Essential Buses 2C and 20, 
c. 120/208 volt Essential Cabinets 2A and 2B, 
d. 120/208 volt Instrument Buses 2A and 2B, 
e. A.C. inverters 2R44-S002 and 2R44-S003, and 
f. If in service, Reactor Protection System instrumentation MG 

sets 2A and 2B. · 

APPLICABILITY: CONDITIONS 1, 2 and 3. 

ACTION:· 

a. With one of the above required A.C. distribution system buses 
. or inverters inoperable~ restore the inoperable bus or inve~ter 

to OPERABLE status within 8 hours or be in at least HOT SHUTDOWN 
within the next 12 hours and in COLD SHUTDOWN within the fol
lowing 24 hours. 

b. With two or more of the above required A.C. distribution system 
buses or inverters inoperable, restore at least all except one 
of the inoperable buses and inverters to OPERABLE status within 
2 hours or ~e in at least HOT SHUTDOWN within the .next 12 hours 
and in.COLD SHUTDOWN within the following 24 hours. 

c. With RPS instrumentation MG set 2A and/or 28 voltage outside 
the range of lOS to 132 VAC, demonstrate the OPERABILITY of 
all equipment which could have been subjected to the. abnormal 
voltage for all Class IE loads connected to the associated 
bus(es} by performance of a CHANNEL FUNCTIONAL TEST or CHANNEL 

. CALIBRATION, as required, within 24 hours. 

· d. With RPS instrumentation MG set 2A and/or 28 inoperable, restore 
the inoperable MG set(s) to OPERABLE status within 30 minutes or 
remove the inoperable MG set(s) from service. 

HATCH - UNIT 2 3/4 8-10 
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4.8-.2.1.l The above required A.c:: distributicin.:s.ystem.bus~s and :inYertars ... -
shall be determined OPERABLE: 

a. At least once per 7 days by verifying correct breaker alignment 

b. 

and indicated power avai.labil ity, and ·· -

At least once per 31 days by determining that the 250 volt 
DC/600 volt AC inverters 2R44-S002 and 2R44-S003 are OPERABLE 
by verifying inverter output voltage of 600 volts + 5% while 
supplying thei~ respective buses.· - -

4.8.2.1.2 The above specified RPS instrumentation MG sets 2A and 2B shall 
be determined OPERABLE: 

a. At least once per 8 hours by verifying; • 

1. RPS instrumentation MG sets 2A and 28 voltage to be between 
108 and 132 VAC, and -

2. No unexplained change in RPS instrumentation MG set 2A 
and/or 2B current in excess of 5% from the value observed 
during the Startup Test Program. 

.. 

-b. At least once per 6 months and prior to resetting the Reactor 
Protection·System trips following a seismic event of Operational 
Basis Earthquake intensity, by demonstrating the OPERABILITY of 

-- RPS instrumentation MG set 2A and 28 over-voltage, under-voltage 
and under-frequency protective instrumentation by performance of 
a CHANNEL CALIBRATION including simulated automatic actuation of . 
the protective relays, tripping logic and output circuit breakers 
and verifying the following setpoint:-s; 

1.-' ··over.:-voltage ~ 132 VAC, 

2. Under- voltage ~ 96 VAC, and 

3. . Under- frequency ~ 57 Hz. 

- NOTE: 4. 8.2.1.2 b.2 is in error;. it should read 11 Undervoltage ~108 
VAC, and 11 

HAICH - UNIT 2 3/4 8-11 
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3.8.2.2 As a minimum, the following A.C. distribution system buses, 
inverters and motor-generator (MG} sets shall be OPERABLE: 

-I 
': 

I 
' 

a. Two 4160 volt Essential Buses, 2E, 2F and/or 2G, 

b. One 600 volt Essential Bus, 2C or 20, 

c. One 120/208 volt Essential Cabinet, 2A or 28, 

d. One 120/208 volt Instrument Bus, 2A or 28, 

e. A.C. inverters 2R44-S002 and 2R44-S003*, and 

f. If in service, Reactor Protection System instrumentation 
MG sets 2A and 28. 

APPLICAaILITY: CONDITIONS 4 and 5. 

ACTION: 

a. With less than the above requi~ed A.C. distribution system 
buses and inverters OPERABLE, suspend all operations involving 
CORE ALTERATIONS, irradiated fuel handling, positive reactivity 
changes or operations that have the potential of· draining the 
reactor vessel. The provisions of Specification 3.0.3.are not 
applicaole. 

b. · . With RPS instrumentation MG set 2A and/or 2B voltage outside 
the range of 108 to 132 VAC, demonstrate the OPERABILITY of 
all equipment which could have been subjected to the abnorrrfal 
voltage.·f6r all Class IE loads connected to the associated 
bus(es) by performance of a CHANNEL FUNCTIONAL TEST or CHANNEL 
CALIBRATION, as required, within 24 hours. 

c. With RPS instrumentation MG set 2A and/or 28 inoperable, restore 
the inoperable MG set(s} to OPERABLE status within 30 minutes or 
remove the inoperable MG set(s) from service. 

SURVEILLANCE REQUIREMENTS -

4.8.2.2 At least the above required A.d. distribution system buses, 
inverters and MG sets shall be determined OPERABLE per Specifications 
4.8.2. 1. 1 and 4.8.2.1.2. 

HATCH - UNIT 2 3/4 8-12 
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