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SACRAMENTO MUNICIPAL UTILITY DISTRICT

DOCKET NO. 50-312

RANCHO SECO NUCLEAR GENERATING STATION

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 69
License No. DPR-54

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Sacramentc Municipal Utility
District (the licensee) dated December 17, 1984, as supplemented by
letters dated March 14, 1985, and April 9, 1985, complies 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;

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

C. 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 conducted
in compliance with the Commission's regulations;

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

E. 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.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.C.(2) of Facility Operating License No. DPR-54 is hereby
amended to read as follows:
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Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 69 , are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

3. This license amendment is effective as of its date of issuance.
FOR THE NUCLEAR REGULATQRY COMMISSION

7‘ A )
. Stolz, Chief:j

prating Reactors Branch #4

Attachment:
Changes tc the Technical
Specifications

Date of Issuance: June 4, 1385



ATTACHMENT TO LICENSE AMENDMENT NO. 63

FACILITY OPERATING LICENSE NO. DPR-54

DOCKET NO. 50-312

Replace the following pages of the Appencdix A Technica! Specifications
with the enclosed pages as indicated. The revised pages are identified by
Amendment number and contain vertical lines indicating the area of change.
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RANCHO SECO UKIT 1
TECHNICAL SPECIFICATIONS

Safety Limits and Limiting
Safety System Settings

2. SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS
.l SAFETY LIMITS, REACTOR CORE

Applicability

Applies to reactor thermal power, reactor power imbalance, reactor coolant
system pressure, coolant temperature, and coolant flow during power operation
of the plant.

Obgective

To maintain the integrity of the fuel cladding.

Specification

2.1.1 Tne rombination of the reactor system pressure and coolant temperature
shall not exceed the safety limit as defined by the locus of points
established in Figure 2.i-1. If the actual pressure/temperature point
is within the restricted regior the safety limit is exceeded.

2.1.2 The combination of reactor thermal power and rez:tor power imbalance
(power in the top half of the core minus the power in the bottom half
of the core expressed as a percentag? of the rated power) shall not
exceed the safety limit as defined by the locus of points (solid line)
for the specified flow set forth in Figure 2.1-2. If the actual-
reactor-thermal-power/reactor-power-imbalance point is above the line
for the specified flow, the safety limit is exceeded.

The safety li?lts‘gresented have beer generated using PE’ BAW-2 and BWC CHF
correlations '** end the actual measured flow rate . The flow rate
utilized 1? 103 9 percent of the design flow (369,600 gpm) based on four-pump
operation (2, 3),

To maintain the integrity of the fuel cladding and to prevent fission product
release to the primary coolant system, it is necessary to prevent overheating
of tie cladding uncer normal operating conditions. This is accomplished by
operating within the nucleate boiling region of heat transfer, wherein the
heat transfer coefficient is large enough so that the clad surface temperature
fs only slightly greater than the coolant temperature. The upper boundary of
the nucleate boiling region is termed “ceparture from nucleate Lojling”
(DNB). At this point, there 1s & sharp reductioun of the heat transfer
cuefficient, which would result in high cladding temperatures and the
possibility nf cladding failure. Although DiB is notl an observable parameter
during reactor operation, the observable parameters of neutron power, reactor
conlant flow, temperature, and pressure

Anendment ilo. 2K, 65 2.1



RANCHD SECO UNIT 1
TECKNICAL SPECIFICATIONS

Safety Limits anc Limiting
Safety System Settings

cen be relatec to DNE through the use of the CHF correlation (1, 4), Tne
BAk-Z anc BWC correlations have Deen developed 0 precict DNB and the locasion
of DN for axially uniferm anc non-uniform heat flux gistributions. The locel
DNE retio (DNBR), definec 2s tne ratio of the neat flux that woulo cause DNE
2t & perticular core location 1o the actual heat fiux, is indicative of the
margin to DNE. The minimum value of tne DNEK, during steady-state operation,
norme) operational transients, and anticipated trensients is limitec to 1.30
(BAR-2) or 1.18 (BWC). A DNBR of 1.30 (BAW-2) or 1.18 (BW() corresponcs to 2
e5 percent prebability at 2 95 percent confidence leve) thét DNE will not
occur; this is consigered & conservative margin to DNE for al) operating
conditions. The difference between the actuz) core outlet pressure anc t*
indicatec reactor coolant system pressure has been consicerec in determining
the core protection safetly limits. The difference in Lhese twl pressures in
noming)ly 45 psi; however, only @ 30 psi crop was assumed in recucing the
pressure trip setpoints to correspenc to the elevated location where the
pressure is actually measurec.

The curve presented in Figure 2.1-1 represents the conditions at which a DNER
ecué’l to or greater than the correlation limit is precicted for the meximum
possidle thermal power (112 percent) when four reactor coolant pumps &re
cperzting (minimum reactor coolant flow is 104.5 percent of 36¥,600 gpm).
This curve is based on the combination of nuclear power peaking factors, with
potential effects of fuel densification and rod bowing, which result in 2 more
conservative DNER tnan any other shape that exists during norma]l operation.

The curves of Figure 2.1-2 are based on the more restrictive of two thermal
limits and include tne effects of potential fue) oensification and rod bowing.

1. The combinations of the radia) peak, axial peak end position of the axial
peak that yielos & DRBR no Jess than the CHF correlation limit.

2. The combination of racial and axia) peak that causes centrel fuel meiting
at the hot spot. The limit is 20.4 KW/ft.

Power peaking is not 2 directly observable quantity and therefore 1imits have
been established on the bases of the reactor power imbalance produced by the

power peaking.

The specifiec flow rates for Curves 1, 2, and 3 of Figure 2.1-2 correspond to
the expected minimum flow rates with four pumps, three pumps, anc one pump in
each loop, respectively.

The curve of Figure 2.1-1 is the most restrictive of a11 possible reactier

coolant pump-maximum thermal power combinations shown in Figure 2.1-3.
:‘,

For eacn curve of Figure 2.1-3, 8 pressure-temperature point above anc 10 the
left of the curve woulc result in & DNER greater than the CHF correlétion
limit or & local quélity at the peint of minimum DNBR less than 22 percent for
that particular reactor coolant pump situation.

Amendment No. 28, 2P, 63 2.2




RANCHD SECO UWIT 1
TECHNICAL SPECIFICATIONS

Sefety Limits ang Limiting
Sefety System Settings

The meximum permittec therma) power for three-pump operition depicted in l
Ficure 2.1-2 is B7.B percent due to & power level trip produced by the

flox-flow retio 1.06 times 74.4 percent design flow = 76.86 percent power plus
-he absolute value of the maximum celibrztion anc instrumentztion error. The |
reximum therme) power for other coclant pump concitions is produced in 2

similar menner. The actuzl maximum power levels 2re celculated by the RPS ang
will be directly propertionzl to the actual fiow curing pertial pump cperetion.

REFERENCES

(1)

(3)
(4)

Cerrelesion of Critice) Weet Flux in 2 Buncle Cooled by Pressurizec
weter, BAn-10000A, May 1676, .

Renche Seco Unit 1, Cycle 2 Reloec Repert, BAw-1460, June 1877.
Rencho Seco Unit 1, Cycle 3 Reload Report, BAW-148¢, September 187E.
Coerelztion of 15x15 Geomesry 2irceloy Erigd Rog Buncle CHR Dat2 With the

8.C Cerrelation, BAN-10143F, Fart 2, Bebcock and Wilcex, Lynchburg,
Yirginiz, August ised.

=\,
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RANCHO SECO UNIT 1
TECHHICAL SPECIFICATIONWS

Sefety Limits and Limiting
Safety System Settings

Figure 2.1-2
Seco 1, Cycle 7

THERMAL POWER LEVEL, %
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RANCHO SECO UNIT i
TECHNICAL SPECIFICATIONS

Safety Limits anc Liniting
Sefety System Settings

Figure 2.1-3 Core Protective Safety Beses, Rancho Seco 1, Cycle 7
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RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Safety Limits ary Limiting
Safety System Settings

B. Pump Monitors

The pump monitors pretent the minimum core DNER from decreasing below
the CHF correlation 1:.nit by tripping the reactor due to (a) the loss
of two reactur coolant jumps in one reactor coo’ant loop, end (b) los:
of one or two reactor coolant pumps during two-pump operation. The
punmp monitors also restrict the power level to 55 percent for one
reactor coolant pump operaticn in each loop.

&, Reactor coolant system pressure

During a startup accident from low powecr or @ slow rod withdrawal from
high power, the system high pressure trip set point is reached before
the nuclear overpower trip set point. The trip setting limit shown in
figure 2.3-1 for high reactor coolant system pressure (2300 psig) has
been established to maintain the system pressure below the safety limit
(2750 psig) for any design transient (1) and minimize the challenges to
the EMOY and code safeties.

The low pressure (1900 psig) and variable low pressure

(12.96 Toyr =~ 5834) trip set point shown in figure 2.3-1 have been
estaplished to maintain the DNB ratio greater than or equal to the CHF
correlation 1imit for those design accidents that result in a pressure
reduction. (2,3)

Due to the calibration and instrumentation errors the safety analysis
used a variable low reactor coolant system pressure irip value of
‘120’6 Tout - m‘)o

.- D. Coolant outlet temperature

"" The high reactor coolant outlet temperature trip setting limit (618 F)
shown in figure 2.3-1 has been established to prevent excessive core
coolant temperatures in the operating range. Due to calibration and

instrumentation errors, the safety analysis used a trip set point of 620 F.

E. Reactor Building pressure

The high Reactor Building pressure trip setting limit (& psig) provides
positive assurance that a reactor trip will occur in the unlikely event
of a steam line failure in the Reactor Building or a loss of covlant
acsiocnt, even in the absence of a low reactor coolant system pressure
trip.

F. Shutdown bypass !
i
In order to provide for control rod drive tests, 2ero power plysics
testing, and startup procedures, there is provision for bypassing
certain segments of the reactor protection system. The reactor
protection system segments which can be bypassed are shown in

Amendment No. 4, 27, 22, 3 2-1



Figure 2.3-2

RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Safety System Settings

Protective System Maximum Allowable Setpoints, Reactor Power
Inbalence, Rancho Seco i, Cycle 7
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RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditions for Operation

3.2 HIGH PRESSURE INJECTION AND CHEMICAL ADDITION SYSTEMS

Applicadility

Applies to the operational status of high pressure injection and chemical
aadition systems.

Objective

To provide for adequate boration under all operating conditions to assure
ability to bring the reactor to a cold shutdown conaition.

Spec*f{cotion

The resctor shall not remain critical unless the following conditions are met:

3.2.1 Two pumps capable of supplying high pressure injection are operable
(also see Specification 3.3.2).

3.2.2 The borated water storage tank and fts flow path to the reacter for
high pressure injection are operable.

3.2.3 A source of concentrated boric acid solution in ade¢ition to the
borated water storage tank is available and operadble. This
requirement is fulfilled by the concentrated boric acid storage tank.
Tnis tank shall contain at least the equivalent of 10,000 gallons of
7,100 ppm boron. System piping and valves necessary to establish a
fiow path for high pressure fnjection shall also be operadble and shall
have at least the same temperature as the boric acid storage tank.
One associated boric acid pump is operable. The concentrated boric

- acid storage tank water shall not be less than 70F, and at least pne

channel of heat tracing shall be operable for this tank's associated

"'“ piping. The concentrated boric acid storage tank boron concentration
shal)l not exceed 8,500 ppm boron.

The makeup and purification system and chemical addition systems provide
control of the reactor coolant system boron concentration.® This is
normally accomplishea by using efther the makeup pump or one nf the two high
pressure injection pumps in series with a boric acid pump associated with the
concentrated boric acid storage tank. The alternate method of boration will
be the use of the makeup or high pressure injection pumps taking suction
directly from the borated water storage tank.

The quantity of boric acid in storage from either of the two aboyp-menticned
sources is sufficient to borate the reactor coolant system to a 1 percent

subcritical margin in the cold condition (70F) at the worst time in core life
with a stuck control rod assembly. The maxinum required is the equivaient of
9586 gallens of 7100 rpm boron. This requirement is satisfied by requiring a
minimun volume of 10,000 gallons of 7100 ppm in the concentrated Lorated acid

Anendnent fo. 29, 63 3-17
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RANCHO SECO UNIT 1
TECHNICAL SPELIFICATIONS

Limiting Conditions for Operation

storage tank during critical operations. The minimum volume for the borated
water storage tank (3%0,000 gallons of 1800 ppm boron), as specified in
section 3.3, is based on refueling volume requirements and easily satisfies
+e cold shutdown requirement. The specification assures that the two
supplies are available whenever the reactor is critical so that a single
failure will not prevent boration to a cold condition. The minimum volumes of
goric acid solution given include the boron necessary to account for xenon
ecay.

The primary method of adding boron to the primary system is to pump the
concentrated boric acid solution (7100 ppm boron, minimum) into the makeup
tank using the 50 gpm boric acid puaps. Using only one of the two boric acid
pumps, the required volume of boric acid can be injected in less than 3.5
hoyrs. The alternate method of agdition is tc inject boric acid from the
bo-ated uater storage tank using the high pressure injection pumps.

Cencentration of boron in the concentrated boric acid storage tank may be
nigher than the concentratfon which would crystallize at ambient conditions.
For this reason and to ensure that a flow of boric acid is evailable when
needed, this tank and its associated piping will be kept above 70F (30F above
the crystallization temperature for the concentration present). Once in the
hi?h pressure injection system, the concentrate is sufficiently well mixed and
diluted so that normal system temperatures ensure boric acid solubility. The
value of 70F is significantly above the crystallization temperature for a
solution containing 12,700 ppm boron.

REFERENCES :
i FSAR subsections 9.2 and 9.3.
¢ FSAR Figure 6.2-1.
3 Techrizal Specification 3.3.

3-18



RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS
Limiting Conditions for QOperation

3.5.2.6 Reactor power imbalance shall be monitored on a frequency not to
exceed two hours during power operation above 40 percent rated power.
Except for physics tests, imbalance shall be maintained within the
envelope cefinea by Figures 3.5.2-7 through 3.5.2-9. If the imbalance
is not within the envelope defined by Figures 3.5.2-7 through 3.5.2-9,
corrective measures shall be taken to achieve an acceptable
imbalance. If an acceptable imbalance is not achieved within two
hours, reactor power shall ve reduced until imbalance limits are met.

3.5.2.7 The control rod drive patch panels shall be locked at all times with
limitec access to be authorized by the superintendent or his
designates representative.

Bases

The power-imbalance envelope defined in Figures 3.5.2-7 through 3.5.2-5 are
based on LOCA analyses which have defined the maximum linear heat rate such
that the gaximum clad temperature will not exceed the Final Acceptance
Criteria.” Corrective measures will be taken should the indicated quadrant
tilt, rod position, or imbalance be outside their specified boundry.
Operation in a situaticn that would cause the Final Acceptance Criteria to be
approached should a LOCA occur is highly improbable because all of the power
distrivution parameters (quadrant tilt, rod position, and imbaiance) must be
at their limits while simultaneously all other engineering and uncertainty
factors are also at their limits.**

a. Nuclear uncertainty factors

b. Thermal calibration uncertainty

g. Hot rod manufacturing tolerance factors

d. Fuel densification effects
- The conservative application of the above peaking augmentation factors
,,__ compensates for the potential peaking penalty due to Fuel rod bow.

The 25% ¢ overlap between successive control rod groups is allowed since the
worth of a rod is lower at the upper and lower part of the stroke. Control
rods are arranged in groups or banks defined as follows:

Group Function

Safety

Safety

Safety

Regulating

Regulating

Regulating

APSR (axial power sBaping group)

O~ Yo S0 ™

e Actual operating linits depenu on whether or not incore or excore
detectors are used and their respective instrument calibration
errors. The method used to cgefine the operating 1imits is dvefined in

s 2 P

Anendment No. 23, 69
3-33a



RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditions for Operation

The rod position limits are based on the most limiting of the foliowing three
criteria: ECCS power peaking, shutdown margin, and potential ejected rod
worth. Therefore, compliance with the ECLS power peaking criterion is ensured
by the roc position limits. The minimum available rod worth, consistent with
the rod position limits, provides for achieving hot shutdown by reactor trip
2t any time, assuming the nghest worth control rod that is withdrawn remains
in the full out position.( The rod position limits also ensure that
inserted rod groups will not contain single rod worths greater than 0.65% sk/k
at rated power. These values have been shown t?Z?e safe by the safety
analysis of hypothetical rod ejection accident. A maximum single

inserted control roa worth of 1.0 %ak/k is allowed by the rod position limits
at hot zero power. A single inserted cortrol rod worth of 1.0% ak/k at
beginning-of-1ife, hot zero power would resuit in a lower transient peak
thermal power and, therefore, less severe environmental consequences than an
0.65% ak/k ejected rod worth at rated power.

Contro) rod groups are withdrawn in sequence beginning with Group 1. Groups
5, 6 and 7 are overlapped 25 percent. The normal position at power is for
Group 7 to be partfally fnserted.

The Quadrant Power Tilt limits set forth in Specification 3.5.2.4 have been
established to prevent the linear heat rate peaking increase associated with a
positive quaarant power tilt during normal power operation from exceeding
7.36%. The limits in Specification 3.5.2.4 are measurement system

independent. The actual operating 1imits, with the appropriate allowance for
observability and instrumentation errors, for each measurement system are
defined in the statiun operating procedures.

The Quadrant Tilt and axial imbalance monitoring in Specifications 3.5.2.4F
and 3.5.2.6, respectively, normaally will be performed in the process
computer. The two-hour frequency for monitoring these quantities will provide
'-... adequate surveillance when thie computer is out of service.

Allowance is provided for withdrawal 1imits and reactor power imbalance limits
to be exceeded for a period of two hours without specification violation.
Acceptable rod positions and fmbalance must be achieved within the two-hour
time perfod or appropriate action such as a reduction of power taken.

Operating restrictions are included in Technical Specifications 3.5.2.5.0.1)
ang 3.5.2.5.D.(2) to prevent excessive power peaking by transient xenon. The
xenon reactivity must either be beyond the “undershoot” region and
asymptotically approaching its equilibrium value at rated power or the reactor
must be operated in the range of &7 %to 92 % of the maximum allowable power for
a period exceeding two hours in the scluble poison control mode so that the
transient peak is burned out at a Tower power level. CQ

REFERENCES

[1) FSAR, Section 3.2.2.1.2

(2) FSAR, Section 14.2.2.4

(3) BAW-1850, Octover 1984, page 7-5

Anendment *o. 2§, 59 3-33b



RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditions for
Operation

Figure 3.5.2-1 Rod Index Vs Power Level for Four-Pump Operation, 0 to 40 EFPD

-- Rancho Seco 1, Cycle 7
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RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditions for
Operation

Figure 3.5.2-2 Rod Index Vs Power Level for Four-Pump Operation After 30 EFPD
-~ Rancho Seco 1, Cycle 7
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Figure 3.5.2-3 Rod Index Vs Power Level for Four-Pump Operation After 300
EFPD With APSRs Withdrawn -- Rancho Seco 1, Cycle 7
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Figure 3.5.2-4 Rod Index Vs Power Level for Three-Pump Uperation, O to 40

EFPD -- Rancho Seco 1, Cycle 7
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Figure 3.5.2-5 Rod Index Vs Power Level for Three-Pump Operation After 30
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Figure 3.5.2-6 Rod Index Vs Power Level for Three-Pump Operation After 300
EFPD With APSRs Withdrawn -- Rancho Seco 1, Cycle 7
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Figdre 3.5.2-7 Core Imbalance vs Power Level, O to 40
EFPD -- Rancho Seco 1, Cycle 7
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Figure 3.5.2-8 Core Imbalance Vs Power Level After 30 EFPD -- Rancho Seco 1,
Cycle 7
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Figure 3.5.2-9 Core Imbalance Vs Power Level After 300 EFPD With APSRs

Withorawn -- Rancho Seco 1, Cycle 7
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