MAR 7 1974
Docket No. 50-244

Rochester Gas amd Electric Corporation
ATTH: Mr. Edward J. Helson, Preaident
89 East Avenue :
Rochester, New York 14604
Change No. 11
Gentlewen:? License Ho. DPR-18

By letter dated May 23, 1973, and wspplement dated Hovember 12, 1973,
you submitted an applicatioan for ssweral chamges to the Teechnical Speel-
fications appended to License No. BPR~18 for the Robert Emmett Ginma
Unit Ne. 1. The proposed changes result from information gained in the
testing and amalysis of the speciswms irradiated in the first reactor
vessel surveilllance capsule and imelwde heatup and cooldown curves for
normal operation, minisum conditiems for criticality, a revised imspec—
tion schedule for imservice radiatiom capsules, and minimum temperatures
for performing inservice leak and hydrostatic tests.

We have completed our review of the proposed changes with mimor modifi-
cations that have been discussed with wmembers of your staff aad have
designated our action as Change No. 1l. A eopy of our Safety Evaluation
supporting this action is attached.

We have also included in our actiom, as discussed with members of vour
staff, certain changes to the Plamt Reporting Requirements in Section 6.6
of the Techrical Specifiecations to meet regmlatory requirements. These
speelifiec changes are required to brimg the Technical Speeifieations im
conformance with the Regulatory Guide 1116, "Reporting of ‘Operating Infor-
mation” (Revision 1 issued October 1973).

We conclade that Change ¥o. 11 does mot present 2 significant hazards
consideration and that there iz ressomable assurance that the health
and safety of the publiec will not be sudangered. Pursuant to 10 CFR
Part 30, Sectiom 50.59, the Techmiecal Specifications appemded to
License No. DPR-18 are changed as shown in Attachment A.

Eincerely,

Original signed by
Donald J. Skovholt

Domald J. Skovholt
Assistant Director for
Operatingz Reactors
Birectorate of Licensing Q)P

b,,,gx;cliqsures: See Lext page
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ATTACHMENT A

CHANCE WO. 11 TO THE TECHNICAL SPECIFICATIONS

LICENSE 0. DPR-1%

ROCHESTER GAS AND ELECTRIC CORPORATION -

DOCRET NO. 30-244
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1. Seetiom 1.9 ~ Replace subparagraphs ¢, and f, with the following:
“e. An uncontrolled or unjalamnad release of radio-
s¢tive material from the site boundary.”
“£. Uncontrolled or unantieipated changes in reactivity
equal to or greater than 1¥ALk/k."
2. Seection 3.1 ~ Pages 3.1-3 through 3.1-19 are to be replaced with the
revised pagas attached.
3. Section 4.2 ~ Page 4.2~3 is to be replacad with the revised page .
attached.
4., Seation 4.3 - Page 4.3-1 iz to be replaced with the revised page
attached and a new page numbered 4.3~3 added.
5. B8ection 6.6 ~ Pages 6.6~1, 6.6-8, and 6.6-7 are to be repiae&é witzh _
the ravised pages a:eachad and a new page Wemd i
6.6~6a added. e s
] ; f,-.,,—,»_.,.»‘“‘ ' o
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3.1.2

3.1.2.1

3.1.2.2

3.1.2.3

Basis:

Heatup and Cooldown Limit Curves for Normal Operation

The reaetor coolant temperature and pressure and system heatup
and cooldown rates (with the exceptien of the preasurizer) shall
be limited in accordance wifh Figures 3.1-1 and 3.1~2 for the
first 7.0 effective full power years. ¥
8. Allowable combinations of pressure and temperature for speci-
fic temperature change zates are below and to the right of the
limit lines shown. The heatup and cooldown rates shall not
exceed 60°F/hr and 100%F/hr, respectively. Limit lines for
cocldown rates hetween those presented may be obtained by
interpolation.
b. Figures 3.1-1 and 3.1-2 define limits to assure prevention
of non-ductile failure only. The limit lines shown in
Figures 3.1-1 and 3.1-2 shall be recalculated periodically
uaing methods discussed in the Basié Section.
The secondary side of the stesm generator must not be pressuriszed
above 200 psig 1if the temperature of the steam generator vessel
is below 70°F. |
The preasurizer hesatup and cooldown rates shall not éxceed
200°F/hr. ‘The spray shall mot be used if the temperature difference
between the pressurizer and the spray fluid is greater than 320°F.

Practure Toughness Properties

The fracture toughness properties of the ferritic materiais in the

reactor vessel are determined in aceordance with the Summer 1965
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Section III of the ASME Boiler and Pressure Vasgel Code,
Reference (1), and ASTM 2185, Reference (2), and in aecordance
with additional reactor vessel requirements. These properties
are then evaluated in accordance with Appendix G of the 1972
Summer Addenda to Section III of the ASME Boiler and Pressure
‘Vessel Code, Reference (3), and the calculation methods described
in Reference (4).

Heatup and ccoldown limit eurves are ¢alculated using the most
Iimiting value of RINDT at the end of 7 vears of serviece life.
The 7-year service life period 1s chosen such that the limiting
RIN‘DT at the 1/4 T locatiom in the core reglon is higher than
the RTm)'r of» the limiting unirradiated material. This service
period assures that all eomponents in the Reactor Coolant System
will be operated conservatively in accordance with Code recom-

mendations.

The highest RTN‘DT of the ¢ore region material is determined by
adding the radiation induced Aafsnf for the applicable time

period to the orlginal R'rm showa In Tasble 3.1-1. The fast

{1) ASME Beiler and Pressure Vessel Code Seection I1Y (Summer 1965)

€2} ASTM El183 Survelllance Tests on Stmctural Materials in Nuclear
Reactors

(3) ASME Boller and Pressuvre Vessel Code, Section IIX, Smnmer 1972 ‘
Addenda (note Code Case 1514) 1

{4) W. 5. Hasgelten, S, L. Anderson, and S. E. Yanlechko, WCAP-7924,.
YBagsle for Heatup and Cooldown Limit Curves"
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neutron (E>1 Mev) fluenee at 1/4 thickness and 3/4 thickness
veseel locations 1s given ai a function of full power service
life in Pigure 3.1-4%, Uuing'the applicable fluence at the end
of the 7—y¢ar period and the copper content of the material in
question, the ARTm ig obtained from Figure 3.1-3. The ARTHDT
is more comservative than the value obtained from the first

capsule of radiation surveillance program.

Values of ARTNDTvdaterminnd in this manner will be used until

more results from the matsrial surveillance program, when
evaluated aseccording to ABTM E185, are availshble. The next

capsule will be removed ékrly in the service life of the reactor
vessel, note‘ﬁ;éiafkonyﬂkiﬁiillanee Seetionlin FS8AR. The heatup
and cocldown curves must be Yeecaleulatéd when the ART&DT‘éetermined
from the surveillance capsule iz preater than the calculated EHZNDT
for the equivalent capsule radiation exposure.

Hestup snd Cooldown Limit QQxVes

Allowable pressure temperature relationships for various heatup
and cooldown rates are ealewlated using methods derived from
Non-Mandatory Appendix G in Saction III of the ASME Boiler and

Pressure Vessel Codes and dfscussed in detail in Reference (4).

The approach specifies that the allowable total stress intemsity
factor (K,) at eny time duriag heatup or cooldown casmot be greater

than that shown ia the Ktk~¢ﬁtve for the metal temperature at that
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time, Purthermore, the approach applies explicit safety factors
of 2.0 and 1.25% on stress intensity factors fnduced by pressure
and thermal gradients, respactively. Thus, the governing equation
for the heatup~cooldown amalysis is:

2 Kim + 1.25% th

where: KIm is the stress intensity factor caused by
membrane (preesune) gtress.

KIt is the -trlss intensity factor caused by
the thermal gradients.

KIR is provided by the Code as a funection of
temperature relative to the RT NDT of the
material.

During the heatup analysit, Equation (1) is evaluated for two dis-

tinct aituations.

First, allewable pressure~temperature relationships are developed
for steady state (i.e,, zerc rate of change of temperature) con-
ditions assuming the presence of the code reference 1/4 T deep
flaw at the 1D of the pressure vessel. Due to the faect that during
heatup the thermal gradients in the vessel wall tend to produce |
compressive stresses at the 1/4 T loecation, the tensile stressas
induced by internal pressure are somewhet alleviated. Thus, a .
pressure~temperature curve based on steady state conditians (i.e.,
no thermal stresses) represents a lower bound of all similar eurVes
for finite heatup rates when the 1/4 T location is t:eate&:as thg{'

governing faetor. : S | é{?_

AN
* The 1.25 safety factor em Xip repreffnts additional conservatism

above Code requirements. oA E
- : I ‘%2&;};}\
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The second portion of the heatup analysis concerns the calculaﬁion
of pressure temperature limitations for the case in which the

3/4 T location becomes the eemtrolling factor. Unlike the situa-
tion at the 1/4 T location, at the /4 T position (L.e., the tip of
the 1/4 T deep OD flaw) the thermal gradients established during
heatup produce atressas whigh are tensile in nature; and, thus,
tend to reinforce the pressure stresses present. These thermal
stregses are, of course, dependent on both the rate of heatup

and the time (or water ﬁcmpﬁxature) along the heatup ramp.
Furthermore, zince the thermal stresses at 3/4 T are tensile and
incresse with increasing heatup rate, a lower bound curve similar
to that described in the preeeding paragraph cannot be defined.
Rather, each heatup rate of interest must be analyzed on an indi-

vidual basis.

Following the generation of pressure-temperature curves for both
the steady state and finite heatup rate situatioma, the final
limit curves are produced im the followlng fashion. First, a2
composite curve is comstructed based on a point by poiant com—
parison of the steady state and finite heatup rate data. At any
given temperature, the aliotﬁhlq;gressure is taken to be thé
lesser of the two valuse taken from the curves under construc-
tion. The composite curve is then adjusted to allow for possible

agrpismgn the“g;gysure and temperature sensing ianstruments.

3.1-0 Change Ne.—1i———
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s Nt

The use of the composite eurve is mandatory in setting heatup
limitations because it 1s possible for conditiens to exist
such that over the course of the heatup famp the controlling
analysis switcheg from the OD to the ID location: and the
pressure limit wmust, atwifﬁrzimes, be based on the most con—

servative casa.

The cooldown analysis fraeoaés in the same fashion as that
for heatup with the exceptiem that the controlling loecation
is always at the ID. The thermal gradients induced during
cooldown tend to produce teémsile stresses at the ID location
and compressive stresses ath the OD position. ~Thus, the ID
flaw is clearly the worst case. o
As in the case of heatup, allowable pressure-temperature rela-
tions are generated for beth steady state and finite cooldown
rate situations. Composite limit curves are thenm constructed
for each eooldown rate of interest. Again adjustments are
made to account for pressure and temperature instrumenfiation

erroY.

The use of the composite eurve in the cooldowm analysis is
necessary because system control is based on a measurement of
reactor coolant temperature; whereas, the limiting pressure is

calculated using the material temperature at the tip of the

3.1-10 Change Yo, 11
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w4

assumed reference flaw. During ecooldowm, the 1/4 7 vessel
location 1s at a higher tempe:dgure than the fluid adjacent
to the vessel ID. Thia condition is, of course, not true

for the steady state situstion. It follows that the AT
induced. during cooldown results in a calculated kigher KIR'
for finite cooldown rates than for steady state under certain

conditions.

Because operation control is ou goolant tamperature and cool~

dowm rate mav vary dﬁring the sooldown transient,'zha 1imitc

curves showm in Figure 3.1-2 répresent a composite eurve consisting
of the more conservative values.caleulated for steady state and

the specific cooling rate showm.
Details of these caleulations are provided in Reflerence {4).

Temperature requirement for the steam generator corresponds with

the measured NDT for the shell of the steam gengnator.

A temperature difference of 320°F between the pressurizer and

resetor coolant system maintaing thermal stresses within the pras-

surizer epray nozzle below design limits, n,
orFicE> 3. 1"‘11¢§‘ . Qhaﬁga....ﬁ TUU 5 R—
’ ' Date:
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of the initial fuel cycle, the maximum temperature at'which the g

moderator coefficient is 'positive, with all control rods withdrawn,
is about 540°F. (2) When control rods are inserted, the temperature
at which the moderator 'coefﬁcient'beéomes negative is lower, so

- .
3

_that at 500°F with t.}'xbé_operak._tidnia_il control rod program the temper-

ature coefficient is expected to be negative. However, even with

the rd&s«édut mode‘ta’,t‘ér coeﬁibxentg the maximum potential reactiv«-{

1ty msertmn that cauld resul(: from hea.tmg or depressunzmg the

safe for similar reactors. (” {4)

sign parameters of interest. During

g grécautiéns:wili be tak'e'n.. In aciditi.qné




. v
The requirement that the reactor is not to be made critical above

3

and to the left of the criticality limit provides increased assurance

-4 - B - P
3 . . —

'tha_t the proper relationship between reactor coolant préssui'e and

.

temperature will be mamtamed during system heatup and pressunza- e

‘_ txon. Heatup to th1$ temperature wﬂl be accomphshed by“ operanng




N’ ~—r
% Inspaction ’ Extent &
Component & : Proceas . Prequency
Eganination Area Sample {8es Note 1) : {See Note 2)
b. Cireumferantial and 100% v k.
Longitudinal Pipe Welds
Branch Pipe Connections
Welda
¢, Integrally-Welded 15% ¥V and UT 1.
Supporta
d. Socket Welds and Pipe 152 V and S .
Branch Connections
Welds 4 in. Diameter
and Smaller
F. Reactor Coolant Pump
a. TFlywheel 100% UT 1.
b: Supports and Hangers 100% v c.
G. Radiation Specimens Capsule V Tensile, Fnd of lst core
Charpy, WOL . cyele
Capsule R Tensile, nd of 3rd core
Charpy, WOL ' eyecle
Capsule S Tensile, 10 years, at . /- ,
Charpy, WOL. ° nearest refueling
Capsule ¥ | Tensile, . 20 years, at
Charpy, WOL neavest refueling_
Capaule T Tensile, 30 years, at .
Charpy, WOL ~ mearest refuéiiu
Capsule P Tenslle, Standby
Charpy, WOL '
H. Valve Pressure Bouadary
a. Valve Body Seam 1 valve v
Welds
- Prgssure Re Iting -— and 8§ and
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4.3 Primary System Testing Following Opening
Applicability

Applies to test requirements f#r primary system integrity.
Objeetive

To specify tests for primary eystem integrity after the system is
closed following normal apenisg? modification, or repair.
Speeification

4.3.1 Whenever the primary system 1is glosed after it has been opemed, the
system shall be loak testod at not less than 2333 psig at temperatures
above those listed in Tabla 4.3-1.

4.3.2 Vhenever primary system modifi¢ations or repairs have been made which
invelve new strength welds ob eomponents grester than 2 in., diameter,
the new welds shall receive both a surfrce and 100% volumetric non-
destructive examination and shall meet spplicable code requirements.

~ 4.3.3 VWhenaver primary system modifigations or repairs have been made which
involve new strength welds on gomponents 2 in. diameter or smaller,

the new welds shall receive a swrface examination.

4.3~1a Change No. 11
Dare: I
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6.6  Plant Reporting Requirements

S

P
&

The following information shall be submitted to the USARC in addition

{
to the reports required by ;&tlc 10, Code of Federal Regulatious.
6.6.1 Semisnnual Operstiag Report

A report coverinmg a six-month period shall be submitted in writing

to the Direetor of the Regienal Regulatory Operations Offiee within

60 days after Januery 1 snd Jely 1 of each year and shall inelude

the following:

a. Opsrations Summary

A swummary of operating experience oceurring during the raporting

period that relates to safe vperation of the faeility, inclading

a suymmary of:

1.
2.

3.

4,

5.

changes in faeility design,

performanee characteristics (e.g., equipment and fuel per-
formance),

changes in operating methods which were necessitated by 1

and 2 or which otherwise were required to improve the safery
of faéility operations,

results of surveillanee tests and inspection required by these
technigal upccifiestinun,

the results of amy pariodic containment leak rate tegts

performed during ths reporting perlod,

8.6-1 Change No. 11
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3. 1If statiastiecally significant variations of offaite environ-
mental concentrations with t:ime are observed, correlation of
these results with effluent release shall be provided.

i. Oecupational Persoumnel Radistion Exposure

Tabulate the number of persemnel axposures for faeility opera~

tions personnel (permanaat amd temporary) im the following

exposure inerements for tha reporting period:
less than 100 mrem, 100-250 mrem, 250~500 mrem,
500-750 wrem, 750-1000 myem, 1-2 rem, 2-3 rem,
3-4 rem, 4~5 rem, 5~6 rem, and grester than 6 rem,

Tabulate the number of persomnel receiving more tham 500 mRem

axposure in the repoxting period according to duty fumetionm,

i.e., routine plant surveillance and inspection (regular duiy),

routine plant maintenance, specizl plant maintenance (deseribe

mainienauee), routine refusling operations, special refueling
operations (describe operation), and other job related exposures.

Amnuslly tabulate the number of personnel receiving mors than

3 rem and report major cause(s). '

j. Primary Coolant Chemistry

A tabulation on a momthly basis of the maximmm, average, and

ninimum values for the follewing primary coolant system parameters:

1. gross radiocactivity is wCi/ml,

2. suspended solids in parts per million,

3. gross tritium in uCl/mi,

4. iodine-i31 in uCi/mi,

OFFICE I ) ) Date: .
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5. xatio of icdine~131 to iodine-133,
6. hydrogen in ce}per»kg.

7. lithium in parts per ﬁﬁliion,

8. boron-10 in parts per million,

9. oxygen~186 in parts per billiom,
10. ehloride in parts pey miliion, and
11. pH at 23°C.

6.6.2 Non-Routine Reports

a. Abnormal Occurrence Reporvis
Kotification shall be made within 24 hours by telephone and
talegraph to the Director of the Regional Regulatory Operations
Office (ec to the Directoy of Licensing) followed by a written
report within 10 days to the Direetor of the Regiomal Regulatory
Operations Office in the svemt of the abnormal oceurrences as
defined in Sectiom 1.9. The writtem abnormal cecurrence report
should follow the format presented in Regulatory Guide 1,16.
b. Unusual Events
A vritten yeport shall be forwarded within 30 days to the
Direetor of the Regional Regulatory Operations Offiee in the
event ofs
1. Disecovery of any substmmtial errors in the transient or
accident analyses or in the methods used for such analyses,
as deseribed in the Safety Analysis Report or in the bases
for the technical speeificatioms.
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2. Disecovery of any substantial variance Ffrom performance
specifications eontained in the technical specifications or
in the Bafety Analysis Report.

3. Discovery of any condition involving a possible single failure
whieh, for a system designed against assumed single failures,
eould result in o logs of the eapability of the system to
perform ite safety fumetion.

6.6.3 Special Reports

8pecial reports shall be submitted in writing within 90 days to the

Director of Licensing, USAEC, Washington, D. C. 20545,

Special reports shall be submitted covering inspections, tests, and
maintenence that are appropriste te assure safe operation of the
plant. The frequency and conteat of these speclal reports are deter-
mined on an individual case basis and designated in these techunical
specifications. Such rsports shall {neclude:

a. Containment leak rate teste,

b. Materials radiation surveillsnce specimens reports.
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SAFETY EVALUATION BY THE

DIRECTORATE OF LICENSING

ROCHESTER GAS AND ELECTRIC CORPORATION -

DOCKET NO. 5$0-244

By application dated May 23, 1973, and supplement dated November 12,
1973, Rochester Gas and Electric Corporation proposed changes to the
Technical Specifications appended to License No. PPR~18 that result
from information gained in the testing and analysis of the specimens
frradiated in the reactor vesssel surveillsmce program. The proposed
changes include heatup and cooldown curves for normal operation based
on material properties measured in the drradiated ssmples, minimum
conditlons for exiticality based on the relatiopship between reactoy
coolant pressure and temperature, a revizaed inspection schedule for
the radiation capsules remaining in the reactor vessel survelllance
program, snd ninimum temperatures for pexrforming inservice leak and
hydrostatic tests followlag primary system maintenance.

We have reviewed the proposed changes and have Independently determined
that the irradiated properties of the shell forgings and weld metal are
adequate for the safe operation of the R, E. Gimna Unit No. 1 Nuclear
Power Plant. The proposed Technical Spe¢ifications changes contain
acceptable pressure-temperature limits for reactor vessel heatup,
cooldown, and core operation applicable for the first seven effaective
full power years,

The minimum conditions for eriticaiity sre presented as a function of
temperature and pressure using the same graphical presentation from
which heatup limitations are determinad. This method for deterwmining
the criticality limit provides increased assurance that the proper
relationship between reactor coolant prassure and temperature will be
maintained.

A modified inservice inspection scheduls for the remalning structural
material radiation capsules has been presented to satisfy the require-
ments of 10 CFR Part 50 Appendix H. '

Minimum temperatures for hydrostatic tests of the primary system
following maintenance which opens the primary system have been tabulated
for inclusion in the Technical Specifieations. We have concluded that
the proposed ninimum temperatures are adequate.
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Rochester Gas and Electrie Corpasaeson~h-s stated that they will examine
the heatup and cooldown lﬁmitatioas‘zﬂa the hydrostatie test require-
ments and revise them if neceasary fo 10"158 exnmination of the mext
inservice radistion ecapsule.

Accordingly, we comelude the apeseé changes and additions to the
Pechnical Specifications 45 not present-a significant hazards conaidera-
tion and that there is reasanable’ggﬂﬁ”l e that the health and safety
of the public will not be endangeﬁ#ViU’OPeration in the proposed manner.

§;ekors Branch #1
- of Licemsing

i/ ned b
s ROben b é‘heme]y
Robere J. Schsuel Chief

Operating Reacters’ Branch #1
Directorate ef,;ia‘asing

Date:  MaR 7 1974
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