SAFETY LIMITS

Safety Limits

With the reactor steam dome pressure < 785 psig or core flow
10% of rated core flow

THERMAL POWER shall be < 25% of RATED THERMAL POWER

With the reactor steam dome pressure 2> 785 psig and core flowz
10% of rated core flow

/ ’i/ C

MINIMUM CRITICAL POWER RATIO shall be ?(}1i?

Whenever the reactor is in the cold shutdown condition with
irradiated fuel in the reactor vessel, the water level shall not
be less than 12 inches above the top of the normal active fuel
zone.

Reactor steam dome pressure shall be s 1325 psig at any time
~hen irradiated fuel is present ir the reactor vessel

Safety Limit Violation

With any Safety Limit not met the following actions shall be met
: g

Within one hour notify the NRC Operations Center in accordance
with 10CFRS50.72

Within two hours

A Restore compliance with all Safety Limits, and

Insert all insertable control rods

The Station Director and Senior Vice President - Nuclear and
the Nuclear Safety Review and Audit Committee (NSRAC) shall be
notified within 24 hours

A Licensee Event Report shall be preparel pursuant to

10CFR50.73 The Licensee Event Report shall be submitted to the
Commission, the Operations Review Committee (ORC), the NSRAC and
the Station Director and Senior Vice President - Nuclear within
30 days of the violation

Critical operation of the unit shall not be resumed unti
authorized by the Commission.
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FUEL CLADDING
INTEGRITY (2.1.1)
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The fuel cladding, reactor pressure vessel and primary system
piping are the principal barriers to the release of radioactive
materials to the environs. Safety Limits are established to
pretect the integrity of these barriers during normal plant
operations and anticipated transients. The fuel cladding
integrity Safety Limit is set such that no fuel damage is
calculated to occur if the limit is not violated. Because fuel
damage is not directly observable, a stepback approach is used to
establish a Safety Limit such that the Minimum Critical Power
Ratio (MCPR) is not less than the limit specified in Specification
2.1.2. MCPR greater than the specified limit represents a
conservative margin relative to the conditions required to
maintain fuel cladding integrity.

The fuel cladding is one of the physical barriers which separate
the radioactive materials from the environs The integrity of
this cladding barrier is related to its relative freedom from
perforations or cracking. Although some corrosion or use-related
cracking may occur during the life of the cladding, fission
product migration from this source is incrementally cumulative and
continuously measurable. Fuel cladding perforations, however, can
result from thermal stresses which occur from reactor operation
significantly above design conditions

While fission product migration from cladding perforation is just
as measurable as that from use-related cracking, the thermally
caused cladding perforations signal a threshold beyond which still
greater thermal stresses may cause gross rather than incremental
cladding deterioration. Therefore, the fuel cladding Safety Limit
ls defined with a margin to the conditions which would produce
onset of transition boiling (i.e., MCPR of 1.0). These conditions
represent a significant departure from the condition intended by
design for planned operation. The MCPR fuel cladding integrity
Safety Limit assures that during normal operation and during
anticipated operational occurrences, at least 99.9% of the fuel
rods in the core do not experience transition boiling

GE critical power correlations are applicable for all critical
power calculations at pressures at or above 785 psig or core flows
at or above 10t of rated flow. For operation at low pressures and
low flows another basis is used as follows:
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2.0  SAFETY LIMITS (Cont)

FUEL CLADDING

Since the pressure drop in the bypass region is cssentially all

INTEGRITY (2.1.1) elevation head, the core pressure drop at low power and flows will
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always be greater than 4.5 psi. Analyses show that with a bundle
flow of 28 x 10* 1bs/hr, bundle pressure drop is nearly
independent of bundle power and has a value of 3.5 psi. Thus. the
bundle flow with a 4.5 psi driving head will be greater than 28 x
10 1bs/hr. Full scale ATLAS test data taken at pressures from
14.7 psia to 800 psia indicate that the fuel assembly critica’
power at this flow is approximately 3.35 MWt. With the design
peaking factors, this corresponds to a THERMAL POWER of more than
50% of RATED THERMAL POWER. Thus, a THERMAL POWER limit of 25% of
RATED THERMAL POWER for reactor pressure below 785 psig is
conservative.

(29

The Safety Limit MCPR is dete ned usin@ the General Electric
Thermal Analysis Basis, GETAB , which is a statistical model
that combines all of the uncertainties in operating parameters and
the procedures used to calculate critical power. The probability
of the occurrence of boiling transition is determined using the
General Electric Critical Quality (X) - Boiling Length (L), GEXL,
correlation.

The GEXL correlation is valid over the range of conditions used in
the tests of the data used to develop the correlation. These
conditions are:

Pressure: 800 to 1300 psia
Mass Flux: 0.1 to 1.5 Mlb/hr-ft?
Inlet Subcooling: 0 to 70 Btu/lb
Axial Profile: .5 chopped cosine

.7 inlet peaked

.7 outlet peaked
R-Factor 93 to 1.20
Rod Array X9 GE 11 array

MINIMUM CRITICAL\ The fuel cladding integrity Safety Limit is set such that no fuel

POWER RATIO
£2:1.2)

Revision 186~

damage is calculated to occur if the limit is not violated. Since
the parameters which result in fuel damage are not directly
observable during reactor operation, the thermal and hydraulic
conditions resulting in a departure from nucleate boiling have
been used to mark the beginning of the region where fuel damage
enuld occcur. Although it is recognized that a departure from
nucleate boiling would not result in damage to BWR fuel rods, the
critica ower at
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MINIKUM CRITICAL which boiling transition is calculated to occur has been adopted

POVER RATIO as a convenient limit However, the uncertainties in monitoring

(2.1.2) (Cont) the core operating state and in the procedures used to calculate
the critical power result in an uncertainty in the value of the
critical power. Therefore, the fuel cladding integrity Safety
Limit is defined as the CPR in the limiting fuel assembly for
which more than 99.9% of the fuel rods in the core are expected to
avoid boiling transition considering the power distribution within
the core and all uncertainties.

The Safety Limit MCPR is determined using a statistical model that
combines all of the uncertainties in operating parameters and the
procedures used to calculate critical power. The probability of
the occurrence of boiling transition is determined using the
approved General Electric Critical Power correlations. Details of
the fuel cladding integrity Safety Limit calculation are given in
Reference 1. Reference 1 includes a tabulation of the
uncertainties used in the determination of the Safety Limit MCPR
and of the nominal values of the parameters used in the Safety
Limit MCPR statistical analysis.

/“-.\/N”\\"‘\\wm
7 The statistical anal- =~ used to determine the MCPP safety limit)

is based on a model ot che BWR core which simulates the process
computer function. The reactor core selected for these analyses
was a large 764 assembly, 251 inch reload core. Results from the
~Y8rge reload core analysis apply for all operating reactors for
all reload cycles, including equilibrium cycles. Random Monte
Carlo selections of all operating parameters based on the
uncertainty ranges of manufacturing tolerances, uncertainties in
measurement of core operating parameters, calculational
uncertainties, and statistical uncertainty associated with the
critical power correlations are imposed upon the analytical
representation of the core and the resulting bundle critical powe
/ ratios. Details of this statistical analysis are nresented in

Reference 2. -

REACTOR WATER With fuel in the reactor vessel during periods when the reactor is

LEVEL (Shutdown shutdown, consideration must be given to water level requirements

Contition) due to the effect of decay heat. If reactor water level should

£2:1.3) drop below the top of the active fuel during this time, the
ability to cool the core is reduced This reduction in core
cooling capability could lead to elevated cladding temperatures
and clad perforation. The core can be cooled sufficiently should
the water level be reduced to two-thirds the core height.
Establishment of the safety limit at 12 inches above the top of
the fuel provides adequate margin. This level will be

conLinuruslz monitored.
e S —— e
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2.0  SAFETY LIMITS (Cont)

REACTOR STEAM
DOME PRESSURE
(2.1.4)

REFERENCES

Revision 177

The Safety Limit for the reactor steam dome pressure has beesn
selected such that it is at a pressure below which it can be show
that the integrity of the system is not endangered. The reactor
pressure vessel is designed to Section III of the ASME Boiler and
Pressure Vessel Code (1965 Edition, including the January 1966
Addendum) , which permits a maximun pressure transient of 110%,
1375 psig, of design pressure 1250 psig. The Safety Limit of 1325
psig, as measured by the reactor steam dome pressure indicator, is
equivalent to 1375 psig at the lowest elevation of the reactor
coolant system. The ~eactor coolant system is designed to the
USAS Nuclear Power Piping Code, Section B31.1.0 for the reactor
recirculation piping, which permi*s a maximum pressv : transient
of 120% of design pressures of 1148 psig at 562°F {our suction
piping and 1241 psig at 562°F for discharge piping. The pressure
Safety Limit is selected to be the lowest transient overpressure
allowed by the applicable codes.

5 "General Electric Standard Application for Reactor Fuel, K"
NEDE-24011-P-A (Applicable Amendment specified in the CORE
OPERATING LIMITS REPORT).

2. General Electric Thermal Analysis Basic (GETAB): Data,
Correlation and Design Applicatica, General Electric Co. BWR

Systems Department, January 1977, NEDE-10958-PA and NEDO-
10958-A.

Amendment No.-15;-133;-146 B2-4



BASES

Reactor Core SLs
B 2.1.1

BACKGROUKD
(continued)

Operation abcve the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of transition boiling and the resultant sharp
reduction in heat transfer coefficient. Inside the steam
film, high cladding temperatures are reached, and a cladding
water (Zirconium water) reaction may take place. This
chemical reaction results in oxidation of the fuel cladding
to a structurally weaker form. This weaker form may lose
its integrity, resulting in an uncontrolled release of
activity to the reactor coolant.

normal operation and AOOs. The reactor coreSlLs are
established to preclude violation of the fuf! design
criterion that an MCPR 1imit is to be esyéi’ ished, such that
at least 99.9% of the fuel rods in the dore would not Le
expected to experience the onset of transition boiling.

The fuel cladding must not sustain damage :g/ng;sult of

The Reactor Protection System setpdints (LCO 3.3.1.1,
actor Protection System (RPS)/Instrumentation®), in
ination with the other LCOs, are designed to prevent any
anticjpated combination of trdnsient conditions for Reactor
Coolant. System water level, pressure, and THERMAL POWER
level that would result ip/reaching the MCPR 1imit.

N
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GE critical powey corhelations are applicable for all
critical power Calculathons at pressures 2 785 psig and core
flows > 10% of rated flow) For operation at low pressures
or Tow fiows, ancther basis™{s used, as follows:

Singé the pressure drop inthe bypass region is
esgentially all elevation hedd, the core pressure
jop at low power and flows wily always be

> 4.5 psi. Analyses (Ref. 2) show that with a
bundle flow of 28 x 10° 1b/hr, bundie pressure
drog is nearly independent of bundle ‘power and
has a value of 3.5 psi. Thus, the bundie flow
with a 4.5 psi driving head will be

> 28 x 10° 1b/hr. Full scale ATLAS test da

taken at pressures from 14.7 psia to 800 psia

(contihyed)
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NOTES FOR TABLE 3.2.C-1
1 With the number of operable channels:

a One less than required by the minimum operable channels per trip function
requirement, restore an inoperable channel to operable status within 7 days or
place an inoperable channel in the tripped condition within the next hour.

b. Two or more less than required by the minimum operable channels per trip function

requirement, place at least one inoperable channel in the tripped condmon within
one hour. ™

2 a With one RBM Channel inoperable:

(1) restore the inoperable RBM channel to operable status within 24 hours,
otherwi: ¢ place one 'od block monitor channel in the tripped condition within
the next hour, and,

(2) prior to control rod withdrawal, perform an instrument function test of the
operable RBM channel.

b. With both RBM channels inoperable, place at least one inoperable rod block
monitor channel in the tripped condition within one hour.

3 If the number of operable channels s lesc than required by the minimum operable

channels per trip function requirement, place the inoperable channel in the tripped
condition within one hour.

4. SRM operability requirements during core alterations are given in Technical Specification
3.10.

8. RBM operability is required in the run mode in the presence of a limiting rod pattcrn with
reactor power greater than the RBM low power setpoint (LPSP). A limiting rod pattern
exists when:

MCPR < 1 40 for roactor power > 90%

! 41
I

MCPR < {1,79 for reactor power < 90%
The aliowable value for the LPSP is < 29% of rated core thermal power.

6. When the reactor mode switch is in the Refuel position, the reactor vessel head is
removed, and control rods are inserted in all cure cells containing one or more fuel
assemblies, these Rod Block functions are not required.

7. With one or more Reactor Mode Switch - Shutdown Position channels inoperable, suspend
control rod withdrawal and initiate action to fully insert all insertable control rods in core
cells containing one or more fuel assemblies immediately.

R s . ;
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Attachment

Affidavit

L, Ralph J. Reda, being duly sworn, depose and state as follows:

(h

(2)

(3)

4)

| am Manager, Fuels and Facility Licensing, General Electric Company (“GE") and have been
delegated the function of reviewing the information described in paragraph (2) which is sought
to be withheld, and have been authorized to apply for its withholding.

The information sought to be withheld is contained in the letter. E. T. Boulette (Boston Edison
Co.) to the U. S. Nuclear Regulatory Commission Document Control Desk, Boston Edison letter
number 97-002, Docket No. 50-293, License No. DPR-35.

In making this application for withholding of prop: etary information of which it is the owner,
GE relies upon the exemption from disclosure set forth in the Freedom of Information Act
(“FOIA™), § USC Sec. 552(b)4), and the Trade Secrets Act, 18 USC Sec. 1905, and NRC
regulations 10 CFR 9.17(a)4) and 2.790(a)(4) for “trade secrets and commercia: or financial
information obtained from a person and privileged or confidential” (Exemption 4). The material
for which exemption from disclosure is here sought is all “confidential commercial
information,” and some portions also qualify under the narrower definition of “trade secret,”
within the meanings assigned to those terms for purposes of FOIA Exemption 4 in, respectively,

Critical Mass Energy Project v, Nuclear Regulatory Commission, 975F2d871 (DC Cir. 1992),
and Public Citizen Health Research Group v. FDA, 704F2d1280 (DC Cir. 1983).

Some examples of categories of information which fit into the definition of proprietary
information are:

a. Information that discloses a process, method, or apparatus, including supporting data
and analyses, where prevention of its use by General Electric’s competitors without
license from General Electric constitutes a competitive economic advantage over other
companies,

b. Information which, if used by a competitor, would reduce his expenditure of resources
or improve his competitive position in the design, manufacture, shipment, installation,
assurance of quality, or licensing of a similar product;

¢. Information which reveals cost or price information, prod-ction capacities, budget
levels, or commercial strategies of General Electric, its customers, or its suppliers;

d. Information which reveals aspects of past, present, or future General Electric
customer-funded development plans and programs, of potentiai commercial vaiue to
General Electric;

e. Information which discloses patentable subject matter for which it may be desirable to
obtain paient protection.

The information sought to be withheld is considered to be proprietary for the reasons set
forth in both paragraphs (4)a. and (4)b., above.
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(5)

(6)

(7)

(8)

9)

The information sought to be withheld is being submitted to NRC in confidence. The
information is of a sort customarily held in confidence by GE, and is in fact so held. Its initial
designation as proprietary information, aid the subsequent steps taken to prevent its
unauthorized disclosure, are as set forth in (6) and (7) following. The information sought to be
withhe'd has, to the best of my knowledge and belief, consiste::tly been held in confidence by
GE, no public disclosure has been made, and it is not available in ) ublic sources. All disclosures
to third parties including any required transmittals to NRC, have been made, or must be made,
pursuant to regulatory provisions or proprietary agreements which provide for maintenance of
the information in confidence

Initial approval of proprietary treatment of a document is made by the manager of the
originating component, the person most likely to be acquainted with the value and sensitivity of
the information in relation to industry knowledge. Access to such documents within GE is
limited on a “need to know” basis.

The procedure for approval of external release of such a document typically requires review by
the siaff manager, project manager, principal scientist or other equivalent authority, by the
manager of the cognizant marketing function (or his delegate), and by the Legal Operation, for
technical content, competitive effect, and determination of the accuracy of the proprietary
designation. Disclosures outside GE are limited to regulatory bodies, customers, and potential
customers, and their agents, suppliers, and licensees, and others with a legitimate need for the
information, and then only in accordance with appropriate regulatory provisions or proprietary
agreements.

The information identified in paragraph (2) is classified as proprietary because it would provide
other parties, including competitors, with information related to detailed results of analytical
models, methods and processes, including computer codes, which GE has developed, requested
NRC approval of, and applied to perform evaluations of the BWR. The development of the
evaluation process along with the interpretation and application of the analytical results is
derived from the extensive experience database that constitutes a major GE asset.

Public disclosure of the information sought to be withheld is likely to cause substantial harm to
GE’s competitive position and foreclose or reduce the availability of profit-making
opportunities. The fuel design and analytical methodology are part of GE’s comprehensive
BWR safety and technology base, and their commercial value extends beyond the original
development cost. The value of the technology base goes beyond the extensive physical
database and analytical methodology and includes development of the expertise to determine
and apply the appropriate evaluation process. In addition, the technology base includes the
value derived from providing analyses done with NRC-approved methods.

The research, development, engineering, analytical. and NRC review costs comprise a
substantial investment of time and money by GE.

The precise value of the expertise to devise an evaluation process and apply the correct
analytical methodology is difficult to quantify, but it clearly is substantial.

GE’s competitive advantage will be lost if its competitors are able to use the results of the GE
experience to normalize or verify their own process or if they are able to claim an equivalent
understanding by demonstrating that they can arrive at the same or similar conclusions.

Page 2
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The value of this information to GE would be lost if the information were disclosed to the
public. Making such information available to competitors without their having beeu required to
undertake a similar expenditure of resources would unfairly provide competitors with a
windfall, and deprive GE of the opportunity to exercise its competitive advantage to seek an
adequate return on its large investment in developing these very valuable analytical tools.

State of North Carolina )
County of New Hanover )

Ralph J. Reda, being duly sworn, deposes and says:

That he has read the foregoing affidavit and the matters stated therein are true and correct to the best of
his knowledge, information, and belief.

Executed at Wilmington, North Carolina, this 17 day of January, 1997.

R// ’W// f//

General Elcctrlc Company

Subscribed and sworn before me this 17 day of January, 1997.

A / *"U. U‘/v,b
gttt AT K SR e
g N"’ M\ i
{ : - s =
L1 ‘JBL\C’,‘ &3
My commission expires on 7//,? < / O7r= 4 A

Notary Public, State of North Carolina
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