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. : ·. Provided herein as Enclosure 1 1 s a. description of events which 
.. - :·_ .. :·,occurred at Hfllstone Unit No. 2 during July 1976 relating to 
· · ···<"'- plant operation and equipment failures during a degraded grid 

· · voltage condi tfon. · 

-~:.·_Y: }'.:;\>on July 21, 1976, all utilities with operating reactor .facilities. 
\. :-: ·. · ·~: · received telephone notification from the URC of the events at the ':· 

. Millstone Unit No. 2 facility. At that time rnei1lbers of your staff 
were asked to investig.ate the vul nerabi 1 i ty of your facility. to 
similar degraded voltage conditions.and to provide a response by 

· ... telephone within 24 hours. " '. · · . _· . :< 

. As a result ~f .our initial fnvestig.ation and evaluation of the ·>.-/i: 
.. pote

1
n
1
tial gen~ric i~p11ca~ions of t

1
he

1
e
1
vents at Millston

1
e .and our .. ·:.~.,·.~.·.~.:~.:_·;.-,·,~~-~-·~-

.. · .. ,pre miriary dlscuss1ons w1th severa · censees, we.cons der it .· .. -i.,. 

· necessary to require all opera ti nq reactor licensees to conduct a :: · .. ,~· 
·· thorough evaluation.of the problem and to submit formal reports. · · ·· ':' :;:-~; 

....•.. ;~~f ~~~:1 ~~~~~f ~!~~:~:;!:~f~!~~:r~·~ :~~i~f~~~i!i:;~:l fa~~~~i on .. ·.·· .· .. . •·.· •••. :h_~~.:.;.~.: .. _~ .. ·.:.:;_• .. ~;_ •. ' .•.• _ •. '.~;;_·.·.~_:_""' .. ~····.·:~.~.t .. 

·" The s1.gned or;9;nal and 39· cop; es of your response will be· necessary~ . ·, ~,::~_.;, 
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..... .. ; ... ;'.:·~···~~?/~1!:'?.4:/t :~.. .· ·, .. ·;: . 
·-._-,·on July 20, 1976, Northeast Nuclea~':Energy Company (NNECO) reported 

.·that, following a trip of Millstone:·unit No. 2 on JulyS, 1976, several 
.... >•· · ...:motors powered from 480 vo 1 t ( v) motor; contro 1 centers fa tled to start 
:>·.- . - --as requ_ired. The failure of the'480 .-v motors to start was traced to 
,.,.. ·blown control power fuses on the:indtvidual motor controllers. These 

_ · ·-controllers receive control power,_thro_ugh 480 v/120 v transformers within 
·. ·:,the contro 11 er. ·-. > . ._· ,.,, .. ·_._ r. . · .; 

: · . . .· . · . /:ci:~:~;'.~~~;:,~r't:f · .. · -
·<··HNECO's investigation disclosed·that··~:;·as·a··result of the plant trip, 
··· .. ·:the gdd voltage dropped from352:·;>kv\to 33J·kv. This voltage drop, 

·.·in conjunction with additional voltage.;drop~;-"associated with the. 
J · ;-·transformers involved, reduced the< control: power and vo 1 tage within · 

individual 480 v controllers to a ·voltage w.hich was insufficient to 
·. · ·_actuate the main line controller::contactors/: As a result, when the 

.... -.-..< ·mtors .. were signalled .. to start~:::'the._\i:.ontr.ol power fuses we're blown. 
· -~ ·Subsequent testing by NNECO showed: that. the contactors requi-red at 

1.·:····· ~least 410 v to function properly~<<:\~- .. · . -

· ., ~'NNECO concluded that under simil:~>.;-fB~f:?Soitage ·conditions, the opera-
·: .-b1lity of 480 v Engineered,Safety.~'feature-.equipment could not be assured • 

. ;. . . . .. . ·-::·.J·::' · .. ·~ .:<: .. :<=~~j/~~./%~~(~·;::·~· (;. . . , 
.. · . . ·HffECO's immediate corrective attfon::was>to:raise the setpoint of the 
·: Engineered Safeguards Actuation System::C(ESAS) "loss of power" under- . 
. ·•- voltage relays to assure.that the,plant:.would be separated from the 
. . . .·· _ grid and emergency power system (dual){.()peration would be initiated before·· 
. _.:·<-:···the control voltage fell below that;/required for. contactor operation • 

. • A trip of the undervoltage relays causes. the emergency buses to be . 
· · · ·-de-energized and a load shed signal/Jo'-·strip'the emergency buses, the 

.·diesel generators to start and power\ the emergency ·buses, and required 
. safety related loads to sequencei.st~.r.t>on the buses. 

·.On July 21, 1976, NNECO report-~J:~~-i~~~i~21ih~: earlier corrective action _taken 
was no longer considered appropriate:because during starting of a 
circulating water pump, the voltage.:::dropped. below the new ESAS under­
voltage relay setting. This de-energized,the eine·rgency buses, caused· . 
load shedding to occur; started the diesel. generators and began sequencing · · 
loads onto the emergency buses.in.accordance with the design. However, 
during sequencing of the loads' onto·(.the buses, the voltage again dropped 

· -.---~tr 

.. ... ,. 

below the undervoltage relay setting'<'whieh,caused the·load shed signal. . ..... ~.i.: 1;,:_, to strip the buses~· The result:wa~/energiied emergency buses with ·.·, .· .;. ~:. 

. . . . no loads .. supp 1 i ed. . ;;~/~;~]~~~~~!~~~~ > . · ... · ~ • ' . : .~§~t 
.. · .· ' .·· ,,. ' " -' ' <•·,· .. ·' •. :: .,,_:::·· ,. .. . . . t \-'' . :/:·;~/ 



. ,I 
. '·' ·. ;· ··· ..• 

·.-.· :,,_. 

. . . . . 
. ,··-.. ·. :~·-,. 

i 

:-·· REQUEST FOR INFORMATION .. 
.·. , . .. . 

I ' ~ -,, ~ :\ ' • • 

.E~aluate the d·:sign of you.r·ta~i'1~~t\'.~':·C1:~ss'.IE electrkal distribution 
... · . . . .. ···system to detennine if the operabili ty·"of safety related equipment, 

.... ,. :.· . . , ::· ·i·ncluding associated control ·circuitry ... or instrumentation, can be 
.. .. adversely affected .by short tenn or.1 ong tenn degradation in the grid 

-.·>_::·_. .. _'· :. system voltage within the range wherei,,the offsite power is counted on 
... •· i. 

- ~ 

.. :: 
' -~- ·'..!· .: ·to supply important equipment. Your .. response should address all but not 

· ·· be. 1 imi ted to the following: . · ::".''/:>·> . . --"'d 
• ::-:. • '•' •• 4-

>• 
·: . .":' .·._.:;-.. ·:· 

. . . .'::: ~:~· .· . -~~·:,1 
· a. Describe the pl ant conditions ~nder which the pl ant auxiliary systems 
.·.···(safety related and non-safety related)· will be supplied by offsite :··, .. 

. : ·). ", 

·,,. .. ·. .· •. :·.. power. Include af! estimate of the _.-fraction of normal pl ant· 
.operating time in which this is thecase.::·• 

,.· ·::.·:·.;·· .. 

· "O: b·.: The voltage used to describe the· .grid-distribution system is usually 
··- · . . - '_.. 

... ' : . .. 
~ ··;. : a "nominal 11 value.· Define the nonnal:',operating range of your grid 

. system voltage and the corresponding .. voltage values· at the safety 
· ·related buses. · > · · • . .... ·. I 

· .• : I. 

: ··:· ~ ' ' · c. · .. The transfonners utilized in power syste~s· for providing the 

' ... ·,. 
... -.·. 
... · .. · 

· .. required voltage at the various system distribution 1 evel s are 
'··.·.. .>" nonnally provided with taps to·allowvoltage·adjustment. Provide 
. , .. ·': .,. ·,,.. the results of an analysis of your design to detennine if the voltage 

' 
. : .: :~ 

:~3 
. ' .. 

--«· .• ... ;. ~~ 

- .:_ .... 

·. profiles at the safety related buses are sati sfacto.ry for the full . 
load and no load conditions on the system and the range of grid voltage. '• -:·: .·· 

' ... ,,I:. : ' : :~> ' 

.· . d. Assuming the facility auxiliary: 1 oad.s'.:~r-e· being carried by the station 
... generator, provide the voltage profiles at .the safety buses for grid 

. .. .. .... :· .· voltage at the normal maximum value/ the, nonnal minimum value, and at · 
. . . · · .. · · the degraded conditions (high or .. 1 ow.::voltage, current, etc.) which would 

.. • · ... · _· ·. • require generator trip •.. · .\ ·· ?':.\_;;S'..:~f;;.;.;:;~_<::·< .... · . · .. - . 

... ~ -·: . 

. . . . . . ·,.. . ~ . . . . . . ~"' .. : I .. 
e. Identify th.e sensor 1 ocation and. provide· the trip setpoint for your 
... facility's Loss of Off site. Power ( undervol tage trip) instrumentation. 

·Include the basis for your trip setpoiri~.selection. 
·, .... _ ........ ~ :~~·:/-;\~~~~-:·<>~· 

'f. Assuming operation on offsite power a'nd•degradation of the grid system 
... voltage, provide the voltage ·values at the safety related buses 

•· • corresponding to the maximum value of· gr.id. voltage and the degraded 
· . grid voltage corresponding to the .. unde~yo} tage trip setpofot. 

. ,, ._ .. · :.: 

g~. Utilizing the safety related bus<v"oltage v'alues identified in (f), 
evaluate the capability of all· safety;_ re-1 ated loads, including related 
control circuitry and instrumentation,\ to perform their safety 

· functions. Include a definition of:the ~oltage ra~ge over which the 
safety related components, and non.:.safety.components, can operate 

.· ·continuously in the performance of. thei~/!!esi gn function •.. 
.... 

. • 
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Describe the bus voltage moni toring:·_-and abnonnal voltage 
·available in the control room~·<·.·· ::.,·· 

/~·:· ·:~... ~ . ·, . ;_ :··.;.: .. / ~:.~?{:;~-~~< .. ~·: 
.. -· .. · ·2~ The functional safety requirement of the: undervol tage trip is to detect 

·• the loss of offsfte (preferred)._ power: sys tern voltage and initiate the 
. ·· · .. necessary actions required. to transfer': safety related buses to the 

'! · ··.· onsi te power system. Describe. the .1 oad.:.shedding feature of your 
... -' · .. design (required prior to transfering·'to the onsi te [di ese 1 generator] 

·:. systems) and the capability of the onsite systems to perfonn their 
function if the load shedding featur~~is'maintained after the diesel 
generators are connected to their respective safety buses. Describe 

".·. · - ·· the bases (if any) for retent.ion ·or reinstatement of the 1 oad shedding 
:: .. ~~ '-. · .. · f1:1nction after the diesel. generators: are connected to their respective 

· - •· · .. ·. buses. . ··~)-'>'?'-' 
. ~ .: ,..~-:-:· .. _ .. · .. ' 

:· . . · 

· · .. 3. Deflne the facility operating li~its'·(real and reactive power, voltage, 
frequency and other) established .by the grid stability analyses cited in 
·the FSAR •. ·Describe the operating procedures or other provisions presently 

·. •. i . '. . 1 
·:._) ~ 

. ~~- ? 

-._:·i~ 1 
?-+_· -~ 

in effect for.assuring that your.:faci_lity.:is being operated within these .'· 
_ . 1 imi ts. . . . . ·· .. -. -. ~ -/~--,:;:.'-->/t:~~tf~•.:, . · . ·· . · , ,- :;;~i.l 

.··. 4. Provide a desc~iption of any propo~~d·'a~tions or modifications to your . · - >;;:{ 

••. > .·•· • ~~!~ i;:3 b=~~e~n ther~1sul ts. of the anOlyses pe~fonned in response ••to · .. · li11t 

.; ... ::•··•· ·• '. •... ·.·· · ., · ···- . ;, : ~· •....• ·····•···· · ···- - ._ .. ······.·. ... . . . -. . · · · · ·· · -· ·•·· >_ ~: ····:'.Ill 
.. ·. '· .. : > '. ·· ....•.•. -~·.··· i .• <· .. ······ ' < .. , < <_:_}ill! 
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