O 0 8005190/#>

UNITED STATES
NUCLEAR REGULATORY COMMISSION
W..SHINGTON, D. C. 20556

CONSUMERS POWER COMPANY

DOCKET NO. 50-155

BIG ROCK POINT PLANT

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 15
License No. DPR-6

Nuclear Regulatory Commission (the Commission) has found that:

The applications for amendment by the Consumers Power Company
(the licensee) dated December 17, 1976 (as supplemented by
letters dated February 9 and August 17, 1977) and April 15,
1977 (as <ipplemented by letters dated April 21, August 12
and 24, and September 26, 1977) comply with the standards

and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

The request for exemption from ECCS failure criterion of

10 CFR 50.46, Appendix K, Paragraph 1.D.1 dated September 15,
1977 (as supplemented by letter dated October 12, 1977) is
authorized by law and will not endanger 1ife or property or
the common defense and security and is otherwise in the
public interest.

The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
concucted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical io the
common defense and security or to the health and safety of
the public; and



F. The issuance of this amendment is in accordance with 10 CFR
Part 51 of the Commission's regulations and all applicable
requirements have been satisfied.

-

¢. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment and paragraphs 2.C(2) and (3) of Facility License No.
DPR-6 are hereby amended to read as follows:

(2) Technica) Specifications

The Technical Specifications contained in Appendix A,
as revised through Amendment No. 15, are hereby
incorporated in the license. The licensee shall
operate the facility in accordance with the Technical
Specifications.

(3) Exemption from 10 CFR $50.46, Appendix K, Paragraph 1.D.1

Pursuant to 10 CFR 350.12 the licensee is granted an
exemption from the ECCS failure criterion of 10 CFR
§50.46, Appendix K, Paragraph 1.D.1 as applied to a
Loss-of-Coolant Accident followed by concurrent
single failure in the redundant core spray system for
the 1978 operating fuel cycle.

3. This license amendment is effectiQe as of the date of its issuance.

FOR THE NUC

ATOR COMMISSION

,H(i/Zirector

Division of Operating Reactors
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: October 17, 1977
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ATTACHMENT TO LICENSE AMENOMEMT NO. 15

FACILITY OPERATING LICENSE NO. DPR-6

DOCKET NO. 50-155

The Technical Specifications attached to Facility Operatina License No.
DPR-6 are changed as follows:

1. Add the following column to Table 5.1 for Reload G-3:

1M1 x 1 3

0.577 Ir-2

13 0.034

0 0.449

o 91.5

1 70

3 Helium >95%

2. Add new Figure 5-8 attached.

3. Replace the following revised tables in Section 5.2.1(b):
Tab’e 1 and Table 2

4. Add new Figure 1 and Fiaure 2 following Table 2.

5. Replace Table 8.2 with the revised Table 8.2.

6. Replace Section 11.3.1.4 with the followino revised pages:
11-1 through 11-5

7. Delete Page 11-6 of Section 11.3.1.4,

8. In Paragraph 4.1.2(b) revise the first sentence to read: "A
minimum of one reactor recirculating loop or its equivalent
shall be used during all reactor power operations.”

9. Peplace pages 11-14 and 11-16 of Section 11.3.3.4 with attached
revised pages.
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TABLE 1

Reloads:
Modified F & J-2 Reload G

Minimum Critdical Heat Flux Ratio
at Normal Operating Conditions* . 3.00

Minimum Bundle Dry Out Time** Figure 2 Figure

Maxizum Jeat Flux at Overpowver,
Btu/h-fe~ ( 395,000 - ) 392,900

Max{izus Jteady State Heat Flux,

Btu/h-fc* 4,000 333,600 322,100
Maximum Average Planar Linear Heat

Ceneration Rate, Scteady State,

KW/ frann Table 2

Stabilicy Criterion: Maxirum
Measured zero-to-Peak Flux Azplitude,
Percent of Average Operating Flux

Maximum Sready State Power Level,
MWe
Maxizum Value of Average Core Power
Density 2240 MWe, wW/L

Nominal Reactor Pressure During
Steady State Power Operatiom, psig

Minizum Recirculation Flow Rate. Lb/h

6 x 106

Rate-of-Change-of-Reactor Power During
Power Operation:

Control rod withdrawal during power operation shall be such that the averake rate-of-
change-oi-reactor power is less than 50 MW, per ainute when power is less than 120wy
less than 20 ‘%, per zinuce when power is between 120 and ;200 MW, , and 10 MW, per
ainute when power is becween 200 and 240 MW, . . e~

* The bundle Minizum Critfcal Heat Flux Ratio (MCHFR), hased oo the Exxon Nuclear
Corporation Seathestzed Hench-Levy Correlation, must be above this value.

!

*# The actual drrout time for each bundle (based on the Ceneral Zlectric Yry Out
Correiation {or Nonjec Pusp 8oiling Yater Reactors, NETE~20566) should Se
abuve the drvout rime shown in Figure 1 or 2, as appropriate.

4** To be detvrnined by linear extrapolation from Table 2

-

-




TABLE 2

MAPLHGR (kW/Ft) LIMITS

Planar
Average Exposure Reload Reload
(MWa/ST™) Modified F  F,J-2 ‘Reload G Reloed G-1U  Relosad G-3

0 6.453 6.491 6.554

200 9. - -
214 6.750 6.758 -
6.887 6.888 -

216
437
L3
88k
885
893
1,758

& 6.960 -
6.978 - -
- - T.033

1,769
1,773
3,04
3,509
3,545
5,000
£,939
6,570
7,085
10,000
10,422
1c,L82
10,690
13,938
14,019
1L, 355
15,000
20,000
21,022
21,154
21,8“3
25,000
27,778
23,035
2?.352
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6.929

6.885
6.838

6.8LT

6.867

6.905

6£.8L3

6.703

6.970
6.983

6.978

Amendrment No. 16, 15

e
L B B P

&

LI S I B B V)

(o2}
(e ]

O
o

.
e
wn
B R O B B

)

O

n

w b

.
0



ECCS DRYOUT TIME, T(Q) - SECONDS

1.5
¥ Q= MAPLHGR LIMIT X
NUMBER OF
- ACTIVE FUEL RODS
1.0
700 800

TOTAL BUNDLE PEAK LINEAR HEAT
GENERATION RATE, Q(KW/FT)

Figure 1
FUNCTION T(Q) FOR ENC 11X11 FUEL
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TABLE 8.2
FET U02- - Centermelt
Pu0 nter-
2 mediate Advanced NFS-DA

Minimum Core Burnout Ratio at Overpover 1.5¢ 1.5¢ 1.5¢ 1.5
Transient Minimum Burnout Ratio in Event
of Loss of Recirculation From Rated Power 1.5 1.3 1.5 1.5
Maximum Heat Flux et Overpower,

tu/h-Ftl 500,000 - - 402,000
Maximum Steedy State Heat Flux,

Btu/h-Ft2 410,000 500,000 500,000 329,000
Maximum Averege Planar Linear Heat

Generation Rate, Steady State, kW/Ft e e " -
Stability Criterion: Maximum Messured

Zero-to-Peak Flux Amplitude, Ferceat

of Average Operating Flux 20 - - 20
Maximum Steady State Power Level, MW, 2Lo - - 2Lo
deminel Reactor Pressure Duriag ‘

Steady State Power Operation, psig 1,335 - - 1,335
timizmuzm Recirculation Flow Rate, Lb/h

(Zxcept During Puzmp Trip Tests or

Jatural Circultion Tests as Outlined in 6 £
Sec 8) 6 x 10 - - 6 x 107
{uz=ber of Bundles

Pellet W02 - 1 3 -
Power UOp - 1l 2 -

ce=cf-Change-of-Reactor Power During
wer Operation:

rod withdrawel during power operation shall
shange-of-reactor power is less <han 50 MW

han 120 ¥W., less then 20 MW. per minute ¥hed
fd., and 10 MW, per xizute when pcwer is between 200 =nd 240 MW..

te such that the average
per minute when pcwer is
pover is between 120 end




b1.3.1.4

Limiting Conditions for Operation

Surveillance Requirement

FMERGENCY CORE_COOLING SYSTEM

Applicability:

Applies to the operating status of the emergency
core cooling system.

Objective:

To assure the capability of the emergency
core cooling system to cool reactor fuel in
the event of a Loss of Coolant Accident.

Specification:

A,

The two core spray systems (original and
redundant) shall be operable whenever the
plant is in a power operation condition.

The original core spray system shall also

be operable during refueling operations.

tne core spray teciitcuiatlon 5530380 shall he
operable whenever the plant is in a power
operation condition.

The core spray recirculation heat exchanger
shall not be taken out of service during
power operation for periods exceeding four
(4) hours. The heat exchanger shall be
considered inoperable and out of service if
tube bundle leakage exceeds 0.2 gpm.

11.4.1.4 EMERGENCY CORE_COOLING SYSTEM

Applicability:

Applies to periodic testing requirements for the
emergency core cooling systems.

Ubjective:

To verify operability of the emergency core
cooling systems.

Specification:

A.

Each month the following shall be performed:

o

Verify the operability of MO-7051, -7061, -707Ul

-7071 and -7066 by remote manual actuation.

Leak testing of the core spray heat exchanger.

Antamatic actuation of both fire pumps.

Verify that valve M0O-7069 is locked or sealed
in open position.

is locked or sealed in the shut position.

{
!
\

Verify that the fire system transformer delu;;:>
valve is shut and its upstream isolation valve

Verify that the hose required for backup cooling

water to the core spray recirculation heat

exchanger is installed on a designated rack iIn

the screen house,

Verify operability of the condensate fill
valve to the condenser hotwell.

Amendment No. 1§, 15
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Limiting Conditions for Operation Surveillance Requirement -

- ——— ———

l.4 EMERGENCY CORE COOLING SYSTEM (Contd) : 11.4.1.4 EMERGENCY CORE COOLING SYSTEM (Contd)
. Both fire pumps (electric and diesel) and B. At each major refueling outage, the
the piping system to the core spray system following shall be performed:
tie-ins shall be operable whenever the plant
{s in a power operation condition and refueling. Calibration of core spray system actuation

and pressure and {low instrumentation.
E. If Specifications A, B, C, and D are not met,

a normal orderly shutdown shall be initiated Verify that the two core spray svstem con=
within 24 hours and the reactor shall be tainment isolation chieck valves are not
shut down as described in Section 1.2.5(a) stuck shut. '
within twelve (12) hours and shut down as (:)
described in Section 1.2.5(a) and (b) within Calibration of fire eystem basket strainer
the following 24 hours. No work shall be differential pressure switches.
performed on the reactor or its connected
systems when irradiated fuel is in the reactor Operability check of the core sprav
vessel which could result in lowering the recirculation svetem through the test '
reactor water level below elevaticn 610'5". flow tank flow path.

1 F. Until such time as the spray effectiveness f Verify manual and automatic actuation ot
primary core epray nozzles lhave been proven: the core sprav system valves MO-7051,

-7064, -=7070 and -7071 with water flow

(1) two condensate pumps must be operating norwally blocked.

boimed

. ® - - .|
QUL LY, puwEr UPELdLiun vavtpe WUTL0g . 2k Sl el

0&0‘5-:’- uu»:-au‘ u-uu;-iwu f ‘:c .’C“ l
startup and whem power is <50%, -

-~ .

Verify that the hose used for backup

{2) the condensate storage tank level shall rooling water to the core spray recircu-
be 2h54 auring power vperalliuu, aud lation heat exchaneer is operable and free ‘:)
. of obvious defects.
(3) the condensate fill valve to the con-
denser hotwell is vperable. Perform a leak check and flow check of the
backup cooling water hose when connected
If (1), (2) and (3) cannot be maintained, a between the screen house fire water
normal orderly shutdown shall be initiated with- connection and the core spray recirculation
{n one (1) hour and the reactor shall be shut heat exchanger.
down as described in Section 1.2.5(a) within
twelve (12) hours and shut down as described in C. Instruments shall be checked, tested, and
Soction 1.2.5(a) and (b) within the following calibrated at least as frequently as
24 hours. listed in Table 11.4.1.4(a).
(. | strument set points shall be as specified in 11=2 Amendment No. 10, 15

% “IP ‘103010



TARLES 11.3.1.ha AND 11.4.7.0n

Instrumentalion That Taitiates Coie Spray

11.5.0 . ha Iimlting Conditions for Operatlon 11.4.1 % Surveillance Requirement s
Trip Syrslem Limiting Conditions for Instrument Instrument.
__ Poarweeter - lople Sel Poial Operalilliy _ _Tr. p Test Calibration
Cocn ore Spray
Valves
e snnuie, Waless e o F T.0 For SNttt Tlay DiNn: T, oxatlon e le T Fret Mal.ooe
Level $4) - PR T ant Rl St~ Be:-%isa
wives in Serlcc Oparatisaz %)
Frivar, Yruosure Oue ul Twu for 2200 Taly Towe:r Cpcialion Quariervl, Bach Malor
loow i) nach of Twu and Rcfucllag Refucling
/
Vulves in Jerles Operetions (b)

Notes for Tablec 11.3.1.ka und 11.4.1.ka

Tulilotlon of valve cperation vequinv.: Lolh low recctor walor livel cofncilaat with low primairy oysiem

pressure.

ot . BELGAry Core SpTaY cSyctem shall t: avellsdle for us: during refueling cporations. The radundant oov-
I M [ v b v

vy rey system shall bLe laoperable dwiag refueling operaticns with Lhe velves Llocked ov othervise Jdefreled
{«hile Lhe piping section from the valves to the reactor head is dismantled).

11-3 Amendment Yo. 18,15

- —



Bases:

The core spray system consisis of two automatically actuated independent double capacity piping headers cap-
ubie of cooling reauctor fuel for a range of Loss of Cooclant Accidents. Either syscem by itself is capable
of pruviding sdequale cuvolling for postulated large breaks in all locations. When adequate depressurization
rales are achieved in Lhe postulutcd cmall-break situation, either core sprey system provides adequate cool-
ige.  For e inrpges. poesivic pipe Lrcuk, a flew rate of upproximetely koo gpm 1= required safter about 20

feoonas.,.

Euch core spray syslem hds i00% coolilig capacily frem each spray heeder and each pumap set. Thus, cpecifying
vulh syslems Lo be fuily operational will assurg lo a high degree, core cooling 1f the core cpray sytiem is
required. in Bdditivi, wie pilealy  Cose spily i requirc2 tc *2 operable dun=ins wafueling operations to
provide ruel cooling in Lhe unlikely event of an inadvertent dralning of the reactor vessel.

ihe core spray sysbems receive Lheiv watci supply from the pluat fire system., The plant fire system supply
is from lake Hichigan via two reduandaai 1,000 gpe flre pusps, onc electric and one diesel driven. These pumpn
start aulumelicully on decaylng firc syotem pressure. If a pussive failure of underground fire main piping
should vecur during the long-term cooling phase, the capability exists to bypass the affected portion of pip-

1IN ULLL1Zing 4 Lire NOse L eosule e wvobibiawalblon ol loug torm 2008 cociing.

‘'ne core spruy recirculation system ls piovided to prevent excessive vater buildup in the containment sphere
G W0 pruvise fw IwagmiuiE, pOSt-ascidant coslinz. The cyetem comsiete Af tun rampa (W0 aom ench) and a

weai vachianges. The puups tuke a suctlsi from the icver levels of containment and discharge to the core spray
neaders. Tie system ls acluated aanually whea the water level ir the containment vises to elevation S87 Teet.
e 587-rfeol eloevation will be achicved hotweer 6 to 24 honra operstion of one core spray and one containment

spray system.

vided in the corc spray rccirculation system so the pump suction

A test tank and appropriave vaiving is pio
225 22 the .cystom oon he pavindically teated

condltivus wad i fiow chorastcrict
Oue core spray recirculation pump has adequate capacity to provide fuel cooling at anytime following a Loss of
Coolant Accident. Conlinuous conLalnment spray operation is not required during the post-accident recirculn-
tion phase if only one reclirculation pump is available.

LD 11-4 Amendment No. If, 15



Bnses: (Contd)

The operchie status of the various systems and componenits 1s Lo be demonstisted by periodic tests. Some of
thege Lesty will be performed while the reactor is operating in the power range. If a component is found to

be inopersble, it vili be pusoible in most cases Lo effect repuirs and restore the system to full opernbhility
within ¢ relatively short time. For n single component to be inopersuble does not negate the ability of the
syostem to perform its function, bul il reduces the redundancy provided in the reactor design and thereby limits
the ability to tolerale additional equipment falloces. If 1t develops that (a) the inoperable component is

wob repuired withia Lhe specified wilowable time period; or (b) a secon? component In the same or related sys-
tem is fuund L¢ be Inoperaule, Lhe reactor will iaitially be removed from service which will provide for a
veducticn of Lhe decay heol from Lhe fuel and consequential reduction of coollng requirements after a postu-
tated Loss of Coolant Accluent. 1If the malfuncti o o ool be rapldly corrected, the ceactor will be cooled

to the shubdown condition using normal cocldown procedures. In this conditjon, relense of fission products o
or domnge ol Lhe fuel clemcnts s ol consldered possible.

The plant cperating procedures require jmmediute action Lo effect repairs of an inoperable component and,
therefore, iu most cases, repairs will be completed in less then the specified allownble repair times. The
limiting timea Lo repuair arc irtended to: (1) Assure that operability of the component will be restored
prowptly and yel, (?) Allow sufficlent time to effect repairs using safe and proper procedures.

The leakage rale limit for Ll core spray recirculetion ;ystem heat exchanger has been established to assuvre
detection of any degradation of the integrity of the heat exchanger.

By Comaission Memoranduwm and Cvder dated May 26, 1976, Consumers Power Company was granted a plant life exemp-

tion from the single [allure criterion requirements of 10 CFR Part 50, 50.46 and Appendix K, Paragraph 1.D.1 for
the specific case of a Loss of Coolant Accident (LOCA) caused by a break in either core spray line. This exemption
was based on conditions specified irn the Memorandum and Order and supporting NRC staff documents with which

Consumers Power Company has complied.

O

or one cycle of operation '

Consomers Fower Company has requested an exemption for Cycle 15 operation from the sinile failure criterion
Paragraph 1.D.1, Appendix K to 10 CFR 50.46. The NRC staff has granted the exemption
pending completion of tests of the original ring spray nozzles.

Amendment No. IP, 15
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Limiting Comnditions ror Operation

11.3.3. 6 COUTAINMENT SPRAY SYSTEM

Survelllance Requirement

11.%.3.4 CONTAINMENT SPRAY SYSTEM

Applicability:

Applies to the operating status of the con-
taiument spray system.

Oblective:

To assure the capability of the containmem\
spray system to reduce containment pressure
in the event of a Loss of Coolant Accident.

Specilication:

A.

During pover operation each of the two
containment spray systems shall be
operable, except that the power supply
breaker (52-2B45) must be locked open to
preclude inadvertent operation of M0O-7068.

If Specification A is not met, a
normal orderly shutdown shail be
initiated within 24 hours and the
reactor shall be shut down as des-
cribed in Section 1.2.5(a) within -
12 hours and shutdown as described

in Section 1.2.5(a) & (b) within the
following 24 hours.

Operability of the fire vater supply
and recirculation systems is governed
by Specification 11.3.1.k.

11-14

Applicability:

Applies to the testing of the containment
spray system.

Objective:

To verify the operability of the containment
spray system.

Specification:

A. Once each operating cycle, the following
shall be performed:

1. Automatic actuation of the contain-
ment spray valve MO-TO6L (with water
flov manually blocked).

2. Calibration of flov instrumentation.

B. At least once every six (6) months,
except for periods of continuous
shutdown when the following shall
be performed prior to startup:

Verify operability of power-operated
valves required for proper system
actuation.

c. Surveillance of fire wvater supply and

recirculation systems is governed by
Specification 11.4.1.4.

p. Instrument channels shall be tested and
calibrated as listed in Table 1i.4.3.k(a)

E. Each month verify that power supply breaker
52-2B45 for M0O-7068 is locked open.

Amendment No. If, 15



Basies:
The containment spray s5ystens are provided to reduce pressure in the containment following a Loss.of Coolant
Accident. They are initially supplied from the fire water system and later by the corc spray recirculation

system. They are not required to be in service at reactor coolant temperatures of 212°F or belowv because the
resultant Loss of Coolant Aceident pressure is not sufficient to pressurize tne containment.

Operation of only one system is sufficient to provide the required containment spray flov. The specified
flow of approximately LOO gpm is sufficient to remove post-accident core caergy releases including a substan-

tinl chemical reaction involving hydrogen generation to below design values.

The operable status of these systems and components is demonstrated by periodic tests. If a component is ﬁ
found to be inoperable, it will be possible in most cases to effect repairs and restore the system to full

operability within a relatively short time. If a single system becomes inoperable, a redundant system has

been provided with the ability to perform the spray function, but it reduces the redundancy provided by <:>
plant design and limits the abllity to tolr:ate additional equipment failures.

Initiation of the containment Spray system assures that containment design pressure will not be exceeded due
to hydrogen generation assuming the core spray systems do not function. It has been conservatively calcu~
lated that the energy release folloving a complete core meltdovn (assuming no containm:rt spray systems or
core spray systems operate) would bring the containment pressure to approximately the de- ign value (27 psig)
atout 15 minutes after the postulated accident had occurred. Subsequent LOCA analysis system modifications
and regulations have limited Hp generation such that it is no longer significant and calculations show that
containment sprays are not required to prevent containmeni design pressures from being exceeded. Thus, the

automatic actuation time of the primary containment spray system has been established at 15 minutes so as to
allow the operator adequate time to evaluate and block actuation, if system operation is not required. The

backup containment spray valve (which may be normally operated upon failure of the primary containment spray
valve) is disabled to preclude a single failure or inadvertent opening during a LOCA. <:>

References:

1. FHSR, Section 3.

2. Additional information in support of Proposed Technicel Specification Change No 8 dated March 17, 1966.

3. Safety Evaluation by the Research and Pover Reactor Safety Branch, Division of Reactor Licensing, Consumers
Power Company, Proposed Change No 8 dated April 1k, 1966.

11-16

‘Amendment No. I¢, 15



