Carl L. Newman

Vice President . . .
® Regulaiory Docket Fil

Consolidated Edison Conipany of New York, Inc.
4 Irving Place, New York, N. Y. 10003

August 7, 1975

Re Indian Point Unit No. 2
Docket No. 50-247
Facility Operating License DPR-26

Mr. George Lear, Chief

Operating Reactors Branch #3
Division of Reactor Licensing

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Lear

By letter dated May 15, 1974, Consolidated Edison
requested a change to the Technlcal Specifications on
Indian Point Unit No. 2 to permit the underfrequency
trip setpoint on the ‘reactor coolant pumps to be lowered
from 57.5 Hz to 55.0 Hz. In your February 25, 1975
letter, you requested additional information and justifi-
cation in order to complete your evaluation of our pro-
posal. Accordingly,we submit the attached responses in
the six (6) areas enumerated in your letter. In light
of these responses and the analyses that have been
performed, we believe that safe shutdown of the reactor
is assured by the lower underfrequency protectlon set-
point which we have requested

Very truly yours

Attach | /gﬂ/ / %Mﬂm

mrb Carl L. Newman
Vice President
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| QUESTION (1):

~‘Provide addltlonal explanatlon and’ Justlflcatlon in support
' of the stated position that "system decay rates greater than -
4 Hz/sec are not con51dered credlble : _ .

' ."-IANSWER‘ . _ . o _ ( - | , | ‘&5— '{LJ um B@ied_s_:— .75.

At the present tlme, the northeastern utlllty companles have a "?3
pollcy of prov1d1ng 25% automatlc load rellef whlch has been
_‘shown by studies to be adequate to meet all reasonable contlngency

requlrements on a coordlnated ba51s.- The total non—c01nc1dent

~_peak load in the area is greater than 46 000 megawatts. A 25%

def1c1ency would therefore, requlre the loss of more than i
gll 500 megawatts of generatlon.a If the power grld remalns
»electrlcally connected def1c1enc1es of 25% in thlS area are :

| calculated to yleld decay rates sllghty less than 2 Hz/sec.v

'_;Calculat;ons show that generatlon def1c1enc1es of over 40% are

required to obtaln system frequency decay rates ofapprox1mately
4 Hz/sec. These condltlons are: much less severe than the |

.conditions for which the Westlnghouse analy51s (submltted w1th
our May 15, 1974, request) was performed. “

-'JThe Westlnghouse analy31s for Indlan P01nt Un1t No. 2 shows that

th

1{

core DNBR .is ma*nta*ned gre=ter thar l 30 for a tr1prsett’no
~of 55 0 Hz for system frequency decay rates as high as 12 ‘Hz/sec.
- This decay rate represents a loadlng of'approx1mately 2.8 tlmes
'generator-capabillty._ In order to produce so severe an overload
on the Indlan Point Unit No. 2 machlne we must postulate that
_the unit is 1solated from the power grld such that all of Westchester '

‘County and the Bronx, the,entlre Orange and Rockland system.



ﬁfrload and part of the Central Hudson system load would have

'to be electrlcally supplled by thls one machlne.‘ ThlS ih
Orequlres that more than twenty (20) tle feeders must open and
a.that another 1000 Mw of generatlon be lost w1th1n thls electrlcal_.

“1sland.i -Such an event would 1nvolve the openlng of at 1east N

- forty (40) c1rcu1t breabers at a. mlnlmum of ten: (10) dlfferent andff,\f‘

' w1dely separate transm1351on sw1tch1ng statlons at various voltager “

'1evels ranglng from 69 to 3&5 kv. Thls is’ con51dered to. be an'

'1ncred1ble occurrence.



QUESTION (2)

'Prov1de addltlonal 1nformat10n and ]ustlflcatlon to’ show that .
assumed delay ‘times in the actlvatlon of pump breakers' and
reactor scrams are conservatlve. ‘ : : B

The conservatlsm of the assumed delay tlmes 1n the actuatlon of
'reactor coolant pump breakers and reactor scrams can be verlfled

by comparlng them to the actual response of Indlan Point Unlt No. ?'.
'.underfreouency protectlon system.’ TherWestlnghouse analy51s.assumes"
a delay tlme of 0 6 seconds from the t1me the setp01nt is. reached

to the tlme ‘the reactor coolant pump breakers open and a total delav
time of 1. 0 second from the t1me the setp01nt 1s reached to the'i;'
':tlme “the rods begln to move 1nto the core. U51ng the most conseryatiVe'
' data ‘and data comblnatlons obtalned from multlple measurements |
durlng the Indlan P01nt Un1t No. 2 startup tests, 1t has been determlnedi'

fthat the actual response tlmes of the underfrequency system are .

-less’ than the delay tlmes assumea in tne Wesrlngnouse analy81s.



'joustiOthsj:

Describe the adjustable delay feature of the underfrequency system e

= and establlsh approprlate llmlts for the adjustable delay. B

'ANSWER |

The Westlnghouse KF underfrequency relay used at Indlan 901nt
‘ Unlt No. 2 has, as one of its components, an ad]ustable aux1llary 11:
time delay unlt. Thls unit con51sts of a telephone type relay |
.1n conjunctlon w1th a solld state tlmlng c1rcu1t It prov1des

',adjustable tlme delays from 0 l to 0 S seconds on. plckup after

-

‘the underfrequency sen51ng unlt operates. Presently, an. adjustable o

time delay settlng of 0.1 seconds is belng used. ThlS*delay'

' settlng results in actual response times that satlsfy the assump-
tions of the Westlnghouse analy51s..The upper 11m1t for allowable
tlme delay settlngs 1s llmlted by the max1mun 3ctua14response |

_tlmes of the underfrequency protectlon system permltted by the

assumptlons of the Westlnghouse analysis.



~ QUESTION (u)""

You indicated" that the proposed change in the setp01nt for the
underfrequency trip would result in a setpoint-.that is more.
consistent with the known stability of the power. grld -and :the _
maximum anticipated frequency decay rate. Provide an. analy51sv'
that. describes this stability and the specific frequency decay
~rate conditions for which: the proposed change would prevent.

.an unnecessary shutdown of Unit.2. " In this regard, please -
discuss your consideration of the. fact that most turbine
-generators tip at a frequency of 58.5 Hz since this fact-

.. would seem to 1nva11date any beneflt of the proposed change.‘;f*

ANSWER :. |
‘The stablllty of the northeast power grld and spec1f1c frequency

-decay rate condltlons are dlscussed in the answers to. Questlons

- (1) and (6) of thls response.. Actually, most underfrequency tran51ents'?ﬂ

experlenced in thlS grld w1ll exhlblt smalL decay rates and, as a
result of automatlc load shedd1ng,_w1ll be. reversed so that system
1:frequency is qulckly restored to 60 0 Hz. Redu01ng the underfrequency
trlp'setp01nt from 57 5 Hz to 55 0 Hz would prevent the unnecessary
Agshutdown of Indlan Polnt Unlt No.:2 and allow the grld to recoverv
_follow1ng many of these small tran51ents. |

Concernlng the statement that most turblne generators trlp at _”

a frequency of 58 5 Hz, turblne manufacturers do 1nd1cate

gthat sustained operatlon at frequenc1es below 58.5 Hz can

, bresent a risk to the turblne due to v1bratlon and p0851b1e
resonance of long low-pressure blades in the-steam turbine.

'Some companies have;ptherefore,applied'underfrequency relays

to protect their‘turbines‘agianstjthis'possibility. Most of::'
these_companies, however;ido.not_shutbdown the unit, but

attempt to keep-the”generator running either.with load or

with its own auxiliaries. Those who do.tripvuse a time

‘delay an order of magnltude longer than is being considered
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, here for Beactor protectlon. Our company at present does not
M.trlp 1ts large fossml fueled turblne generator unlts on system .

_,underfrequency condltlons, ‘_7




.QUESTION (5)

Dlscuss and/or analyze the turblne trip’ features of Un1t ' 2-as’
they relate to your proposed change to. the underfrequency trlp

'setp01nt.j

ANSWER:

”The turblnevprotectlon system for Indian P01nt Unlt No. 2 w111 -
'1n1t1ate a turbmne tr1p upon sen81ng a generator trlp, reactor 1--
rvtrlp, safety 1nject10n s1gnal or varlous mechanlcal faults..;j
'pW1th the exception of the generator 1n1t1ated turblne trlp,‘_‘
all turblne: and reactor trlps (i. e., non-electrlcal) w1ll 1
"_1n1t1ate a generator tr1p as well., ‘The preaent tr1p loglc 8
Hlncorporates a 30-second tlme delay upon recelpt of such. trlp

: 81gnals before the generator breaker is opened and the 6 9 kV'

buses are transferred from unlt power to, off81te power.. (The

6.9 kv buses supply power to the reactor coolant pumps) . ThlS'
 30- second trlp delay prevents excessive overspeed of the turblne :
:and precludes the poss1b111ty of 1031ng a reactor’ coolant pump fd

durlng.G.S kv bus.transfer for at least 30'secondsifollow1ng a

trip.

_The generator protectlon system is <h31gned to tr1p the generator 51

1mmed1ately (1. e.,_the 30 second time delay is bypassed) upon

sensing a safety 1n3ectlon 51gnal turbine thrust bearlng

- failure or certaln electrlcal faults. However, present planS«
are to modlfy the turblne generator trlp loglc to 1ncorporate

‘the above 30- second tr1p delay upon recelpt of a safety 1njectlon

81gnal as well. - ThlS will place Indian P01nt Unit No. 2 in:

agreement with the Westlnghouse generlc p081tlon concernlng

'reactor coolant pump overspeed durlng LOCA. The subject

:"'ﬂ, |




.delay followlng a safety lnjectlon 51gnal w1ll permlt blowdown'}

- of the prlmary system follow1ng a LOCA w1thout generatlng p0551b1e
reactor coolant pump overspeed. 'It should be. noted'that-thls-' |
30 second delay to generator trlp durlng a safety 1n3ectlon -

‘ condltlon has been 1ncluded 1n the Indlan P01nt Unlt No. 3:

:trlp loglc ‘and plant constructlon. |

T-There 1s, however, no spec1f1c sen81ng or trlpplng functlon
performed by the turblne or generator protectlon systems on
-system underfrequency condltlons.. An underfrequency tran51ent U
will be sensed by the’ underfrequency protectlon c1rcu1try of

_the reactor protectlon system . whlch w1ll then open the

"reactor coolant pump breakers. The opening of the pump

'breakers w111 cause a dlrect reactor trlp thereby 1n1t1at1ng

:f'a turblne trlp, whlch w1ll trlp the generator follow1ng the :

38- second trip tlme delay dlscussed above. o




';QUESTION (s)

" The adjustable delay features of the underfrequency tr1p

system are designed for the purpose of preventing electrical
transients from causing an unnecessary reactor shutdown. ’

. Provide an analysis to show why the adjustable delay would .
-not accompllsh the desired effect of preventing unnecessary,},

. reactor: trlps from the underfrequency system.:'

ANSWER:

- The adjustable delay feature of the underfrequency tr1p

protectlon system may theoretlcally be used 1n preventlng
electrlcal tran51ents from cau51ng unnecessary reactor shut-,:
downs before automatlc load sheddlng can restore system
frequency. Re-establlshlng the frequency, however, can_
requlre relatlvely long perlods of tlme.v Tlmes of 1. 0

second and longer are not unreasonable dependlng ‘on the ;

amount of generatlon def1c1ency and the. amount of load N B

shed automatlcally.' It 1s clear that the underfrequency trlp

tlme delay: w1ll necessarlly have to be. large if it 1s to span

. .the tlmes requlred to restore system frequency. Wlth such -

1engthy delays 1ncorporated :into the underfrequency trlp
protectlon system, the frequenc1es at whlch the reactor '

coolant pumps and the reactor w1ll ultlmately be shut down

'w1ll.be low should a large frequency-decay rate be-experlenced.g

If the adjustable time'delay associated:with’the KF under-

- frequency relay could be set such that a delay of 1.0 second »

~was establlshed 1nstead of the present 0.1 second delay, thlS

' 1ncrease in trip delay would only be sufflclent to span the _

more qulckly restored frequency tran51ents. If the present

underfrequency trip setp01nt of -57. 5 Hz is malntalned with thlSu

-',hypothetlcal 1. 0 second trip delay, the actual frequency
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at whlch the trlp is lnltlated Wlll vary greatly dependlng on

';qfthe frequency decay rate.: A small frequency decay rate of

.'0 5 Hz/sec. w1ll yleld the hlgh trlp 1n1t1ate frequency of

56. 85 Hz. A large decay rate of u Hz/sec., hOWever, w1ll

result in the trlp lnltlate frequency of 52 95 Hz. ThlS fre;.r
7lquency is 1ower than the trlp 1n1t1ate frequency whlch would

'be attalned WLth a setp01nt of 55 OHz and’ ‘the present trlp

delay settlng of 0 1 seconds.- Decay rates greater than 4 Hz/sec.
for longer trlp delay tlmes w1ll only 1ncrease the uncertalnty N

'uand range of the trlp 1n1t1ate frequency.

":The proposed trlp setp01nt of 55 0 Hz with a trlp delay satlsfylng
the assumptlons of the Westlnghouse ana1151s Wlll prevent unnecessary
shutdowns of Indlan P01nt Unlt No..2 by prov1d1ng a suff1c1ent margln
t6 allow restoratlon of system frequency via- automatlc load sheddlng
for even the max1mum ant1c1pated frequency decay rate. In addltlon
’to 1mprov1ng the rellablllty of the plant lowerlng the Setp01ntAto :
thls value will not yleld such a varlable tr1p 1n1t1ate frequency
and will not compromlse reactor safety as demonstrated by the T

Westinghouse analysis.




