
Commonwealth Ediso.pany 
1400 Opus Place · 
Downers Grove, IL 60515-5701 

September 20, 1996 

U. S. Nuclear Regulatory Commission 
Attn.: Document Control Desk 
Washington, D.C. 20555 

SUBJECT: Dresden Nuclear Power Station Units 2 and 3 
Quad Cities Nuclear Power Station Units 1 and 2 

ComEd 

Request for Amendment to Facility Operating Licenses DPR-19, DPR-25, DPR-29 and 
DPR-30, Appendix A, Technical Specifications (TS), 
Changes to Pressure - Temperature (P-T) Curves 
NRC Docket Nos. 50-237/249 and 50-254/265 

Pursuant to 10 CFR 50.90, ComEd proposes to amend Appendix A, Technical Specification 3/4.6.K, of 
, Facility Operating Licenses DPR-19, DPR-25, DPR-29 and DPR-30. The purpose ofthis amendment 
' request is to amend the P-T curves, updating them to 22 Effective Full Power Years (EFPYs), and to 

amend both the Technical Specification and its Bases: 

.The proposed Technical Specification Amendment is subdivided as follows: 

1. Attachment A gives a description and safety analysis of the proposed changes. 

2. Attachment B provides the proposed changes to the Technical Specification pages, including 
marked-up versions of the current pages. 

3. Attachment C describes ComEd's evaluation performed in accordance with 10 CFR 50.92 (c), 
· which confirms that no significant hazards consideration is involved. In addition, ComEd's 
Environmental Assessment Applicability Review is included. 

4. Attachment D provides the technical report which developed the P-T Curves .. 

This proposed Technical Specification amendment has been reviewed and approved by ComEd 
On-Site and Off-Site Review in accordance with ComEd procedures. 

k:~s\ganer~\p-101 a·2.doc 

A Unicom Company 



U.S. NRC -2-· September 20, 1996 

ComEd requests NRC approval of this request within five months of receipt of this submittal to be 
effective no later than 30 days following approval. 

To the best of my knowledge arid belief, the statements contained above are true and correct. In 
some respect these statements are not based on my personal knowledge, but obtained information 
furnished by other Commonwealth Edison employees, contractor employees, and consultants. Such 
information has been reviewed in accordance with company practice, and I believe it to be reliable. 

ComEd is notifying the State of Illinois of this application for amendment by transmjtting a copy of 
this letter and its attachments to the designated state official. 

Please direct any questions you may have concerning this submittal to this office. 

Nuclear Licensing Administrator 

Subscribed and Sworn to before me 

on this clQ ~ ·day of 

SCK!rt£ber , 1996 

·.~~ 
Notary Public 

k:lbob'slgenericlp-!01 a-2.doc 



U.S. NRC -3- September 20, 1996 

Attachments: 

A Description and Safety Analysis of the Proposed Changes 
B. Affected Technical Specification Pages 
C. Evaluation of Significant Hazards Considerations and Environmental Assessment 

Applicability Review 
D. GE Report "Pressure-Temperature Curves for Dresden and Quad Cities Stations" 

GE-NE-Bll-00707-0lRl - July 1996 . 

cc: AB. Beach, Regional Administrator - Riii 
C. G. Miller, Senior Resident Inspector - Quad Cities 
C. L. Vanderniet, Senior Resident Inspector - Dresden 
R. M. Pulsifer, Project Manager - NRR 
J. F. Stang, Project Manager - NRR 
Office of Nuclear Facility Safety - IDNS 

k:\bob"slgeneric\p-t01 a-2.doc 
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ATTACHMENT A 
DESC8JPTION AND SAFETY ANALYSIS OF THE PROPOSED CHANGES 

Description of the Proposed Change 

Pursuant to 10 CFR 50.90, ComEd proposes to amend Appendix A, Technical Specifications 3/4.6.K 
"P-T Limits" of Facility Operating Licenses, DPR-19; DPR-25, DPR~29 and DPR-30. 
Corresponding changes to the TS Bases are also proposed. The proposed changes for 3/4.6.K are 
consistent with the requirements of Section 3/4.4.6 of the Improved Standard Technical Specifications 
(NUREG-1433). . . 

The proposed changes are consistent with the criteria specified by the NRC in the "Final Policy 
Statement on Technical Specification Improvements for.Nuclear Power Reactors," (58 FR 39132), 
which determines the design conditions and associated surveillances that should be located in the 
Technical Specification limiting conditions for operation.· 

. The proposed changes include reformatting of the text for ·specification 3.6.K. This consists 
primarily of expansion of the Limiting Condition fot Operation (LCO) from a single, 3-part 
paragraph into 3 separate paragraphs corresponding to the evolutions which utilize separate primary 
cooiant system temperature and pressure limits curves. This ensures clarity for the use of the curves, 
which have different limits for the rate ·of change limits for system temperatures. 

In addition tO the reformatting, an additional restriction is implemented in the ACTION statement for 
Specification 3 .6. This change specifies the time limitation for completion of engineering 
evaluations required when the LCO requirements are not niet. Because the existing Specification 
does not prescri.be a time limitation for this evaluation, a time li~t was implemented to ensure 
clarity of action for the plant staff. The value used (72 hours) is the same as used in the Improved 
Technical Specification, and is consistent wi~ the verification of Operability for similar issues. 

Description and Bases of the Current Operating Licensellechnical Specification Requirement 

. . 
Pressure and Ter.nperature limits are· imposed on the reactor coolant system as shown on Figure 
3.6.K-l. Curve A deals with system hydrostatic 9r leak testing and shows irradiation effects for 
.12, 14 and i 6 effective full power years (EFPY); Curve B with non-nuclear heatup/cooldown limit; and 
Curve C with nuclear limits. Both Curves B and C are valid to 16 EFPY. These curves meet the 
method used to account for irradiation embrittlement ~described in Regulatory Guide 1.99, 
Revision 2. · 

Description of the Need and Bases for Amending the Technical Specifications 

Background 

The new pressure-temperature (P-T) curves prepared by General Electric have been developed to 
present steam dome pressure versus minimum vessel metal temperature criteria incorporating 
irradiation embrittlement effects in the beltline and appropriate non-beltline limits. These P-T curves 



ATTACHMENT A 
DESCRIPTION AND SAFETY ANALYSIS OF THE PROPOSED CHANGES 

were developed for 22 EFPY. The methodology used to generate the P-T curves in this report is an 
NRC approved methodology. 

The pressure-temperature (P-T) curves are established to the requirements of 1 OCFR50, Appendix G 
to assure that brittle fracture of the reactor vessel is prevented. Part of the analysis involved in 
developing the P-T curves is to account for irradiation embrittlement effects in the core region, or 
beltline. The method used to account for irradiation embrittlemen~ is described in Regulatory Guide 
1.99, Revision 2. 

In addition to beltlirie considerations, there are non-beltline discontinuity limits such as nozzles, 
penetrations, and flanges which affect the P~ T curves. The non-beltline limits are based on generic· 
analyses which are adjusted to the maximum reference temperature of nil ductility transition (RT NDT) 
for the applicable Dresden or Quad Cities vessel components. The non".'beltline limits are also 
governed by requirements in the existing technical specifications. 

Furthermore, curves are included. to allow monitoring of the non~beltline regions of the vessel 
separate from- the beltline region.· This refinement could minimize heating requirements prior to 
pressure testing . 

. 9ENERATION OFNE.W CURVES 

Operating Limits for pressilre and temperature are required for three categories of operation: ·(a) 
pressure tests; (b) non-nuclear heatup/cooldown and low-level physics tests; and (c) core critical 
operation limits. The new limits focused U:i four areas - the closure flange region, the core beltline 
region, and the remainder of the vess~l, or non-beltline regions with the exdusion of the bottom head 
region,_ and finally the bottom head region itself. The closure flange region limits are controlling at . · 
lower pressures primarily because of 1 OCFR50 Appendix G requirements. The non-beltline and 
beltline regi<;m operating limits are evaluated according to procedures in 1 OCFR50 Appendix G, 
ASME Code Appendix G and Welding Research Council (WRC) Bulletin 175 with the beltline 

' ~egion minimum temperatUre limits adjusted to account for vessel irradiation. 

The material chemical and mechanl.cal properties utilized for all regions of the vessels incorporate 
the most recent best-estimate values for welds available. Where appropriate, the methodology of 
GENE Report for BWR Owners Group NEDC - 32399-P, "Basis for GE RTNDT Estimation 
Method," September 1994, has been applied to vessel materials in all regions in evaluating RTNDT· 
As described in Attachment D (Attachment D reference [6]), the NRC has issued a SER approving 
the generic methodology used for this revision. 

The revised curves result in portions of the new P-T limits being less restrictive than the previous 
curves. This is due to the revised limiting initial RTNDT value of 23°F (which was previously 40°F 
for the existing Specification), determined by the electroslag weld (ESW) evaluation results. This is 
included in the Attachment Devaluation. 
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Figures 3.6.K-1through3.6.K-3 respectively represent the P-T limits for pressure tests for Effective 
Full Power Years (EFPYs) of 18, 20 and 22 years. Figure 3.6.K-4 represents the P-T limits for the 
non-nuclear and low-level physics tests for a heatup/cooldown rate of 100°F/hour. Figure 3.6.K-5 
represents critical core operation limits. · 

The requirements for each vessel region influencing the P-T curves are discussed below. 

Non-Beltline Regions 

Non-beltliile regions are those locations that receive too little fluence to cause any RT NDT increase. 
Non-beltline components include the nozzles, the closure flanges, some shell plates, the top and 
bottom head plates and the control rod drive (CRD) penetrations. Detailed stress analyses, 
specifically for the purpose of fracture toughness analysis, of the non-beltline components were 
performed for the BWR/6. ·Plots were developed for the two most limiting BWR/6 components; the 
feedwater nozzle and the CRD penetration. All other components in the non-beltline regions are 
~ategorized under one of these two components. 

The BWR/6 results have been applied to earlier BWR non-beltline vessel components based on the 
facts that earlier vessel component geometry's are not significantly different from BWR/6 
configurations, and mechanical and thermal loading are comparable. 

Under certain conditions, the minimum bottom head temperature can be significantly cooler than the 
beltline or closure flange region. These conditions can occur when the recirculation pumps are 
operating at low speed (or off), and during water injection through the control rod drives. To 
account for these circumstances, individual temperature limits for the bottom head were established. 

For pressures below 20% of preservice hydrostatic test pressure (312 psig) and with full bolt pre load, 
the closure flange regio.n metal temperature is required to be at or greater than RT NDT· The limiting 
flange region RT NOT is 23 .1°F. At low pressure, ASME Code Appendix G allows the beltline and 
bottom head regions to experience even lower metal temperatures than the flange region RT NDT· 

However, these temperatures should not be reached as described below. 

The shutdown margin for the Dresden and Quad Cities plants is calculated for a water temperature of 
68°F. Shutdown margin is the quantity of reactivity needed for a reactor core to reach criticality 
with the strongest-worth control rod fully withdrawn and all other control rods fully inserted. 
Although it may be possible to safely allow water temperature to fall below this 68°F limit, 
extensive further calculations would be required to justify a lower temperature. Because the water 
temperature is currently limited to a minimum of 68°F, the metal temperature should not fall below 
this limit while fuel is in the vessel. (When fuel has been removed from the vessel, and the pressure 
is below 40 psi, the limiting vessel temperature is 60°F, the limiting RT NOT of the vessel materials.) 
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Core Beltline Region 

The pressure-temperature ·(P-T) limits for the beltline region are determined according to the 
methods in ASME Code Appendix G. As the beltline fluence increases during operation, these 
curves shift. These "Shift values" were used to adjust the RT NOT values for the P-T limits. For the 
Dresden and Quad ~ities vessels, the beltline curves were more limiting through 22 EFPY at typical 
operating pressures. . 

Closure Flange Region 

1 OCFR50 Appendix G sets several minimum requirements for pressure and temperature, in addition 
to those outlined in the ASME Code; based on the closure flange region RTNDT· In some cases, the 
results of analysis for other regions exceed these requirements and they do not affect the shape of the 
P-T curves. However, some closure flange requirements do impact the. curves. 

The approach used for Dresden and Quad Cities for the boltup temperature was ba.Sed on a 
conservative value of (RTNDT + 60°F). This conservatism is appropriate because boltup is one of the 
more limiting operating conditions (high stress and 'tow temperature) for brittle fracture. 

1 OCFR50 Appendix G sets minimum temperature requirements for pressure above 20% hydrotest 
pressure based on the RTNDT of the closure regfon. The Pressure Test temper~ture must be no less 
than (RTNoT + 90°F) and non-nuclear heatup/cooldown temperature no less than (RTNDT + 120°F). 
The pressure test requirement causes a 30°F shift at 20% hydrotest presslire (312 psig) as shown in 
Figures 3.6.K-1through3.6.K-3. The heatup/cooldown (Figure 3.6.K-4) requirement has 
essentially no impact on the figure because the analytical results for the non-beltline regions exceed 
the temperature of (RT NOT + 120°F) at 312 psig. 

Core Critical Operation Requirements of 10CFR50, Appendix G 

The core critical operation curve shown in Figure 3.6.K-5, is generated from the requirements of 
1 OCFR50 Appendix G, Table 1. Essentially Table 1 requires that core critical P-T limits be 40°F 
above any pressure test or heatup/cooldown limits when pressure exceeds 20% of the preservice 
system hydrotest pressure. The heatup/cooldown curve (Figure 3.6.K-4) is more limiting than the 
appropriate pressure test curve, so limiting the core critical operation curve values must be at least 
the corresponding Figure 3 .6.K-4 value plus 40°F whenever the pressure is above 312 psig. 

10CFR50 Appendix G, Table 1 indicates that for BWR's with water level within normal range for 
power operation, the allowed initial criticality at the closure flange region is (RTNoT + 60°F) at 
pressures below 312 psig. This requirement makes the minimum criticality temperature 83 .1 °F, 
based on a RT NOT of 23 .1 °F. Above 312 psig, the temperature must be at least that required for the 
hydrostatic pressure test curve at 1120 psig. 

:~ 
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The implementation of the calculation results utilized standard accuracy (rounding), which is 
reflected in final temperature limits which round the calculated RTNDT of23.l 0 P to 23 °P. This 
rounded value is the final value utilized in the Attachment D (GE) report, and is stapdard industry 
practice, being well within the accuracy of temperature monitoring capability. 
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AFFECTED TECHNICAL SPECIFICATION PAGES 

LICENSE DPR-19/25 LICENSE DPR-29/30 

VIII VIII 

3/4.6-19 3/4.6-19 

3/4.6-20 . 3/4.6-20 

3/4.6-21 3/4.6-21 

B 3/4.6-6 B 3/4.6-5 

• B 3/4.6-7 B 3/4.6-6 

B 3/4.6-8 · B 3/4.6-7 

9609300069 960920 
PDR ADOCK 05000237 ·. 
p PDR 
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PRIMARY SYSTEM BOUNDARY 

• 3.6 - LIMITING CONDITIONS FOR OPERATION 

K. Pressure/Temperature Limits 
. . . 
he reactor coolant system temperature 

a d pressure shall be limited in accordance 
wi the limit lines shown on Figure 3.6.K-1 · 
( 1) c rve A for hydrostatic or leak testing; 
(2) cur e B for heatup by non~nuclear 
means, c oldown following a nuclear 
shutdown d low power PHYSICS TESTS; 
and (3) curve for operations with a 
critical core oth than low power PHYSICS 
TESTS, with: 

1 . A maximum reactor oolant heatup of 
100 °_F in any one hour eriod, 

2. A maximum reactor coolant c ldown 
of 100°F in any one hour period, 

3. A- maximum reactor coolant 
temperature change of S20°F in any 
one hour period during inservice 
hydrostatic and leak testing operation 
above the heatup and cooldown limi 
curves,· and· 

4; The reactor vessel flange and ead 
flange temperature ~100°F hen 
reacto.r ve.ssel head bolti studs are 
under tension. 

APPLICABILITY: 

. ,.· 

PT Lim.its 3/4.6.K 

4.6 - SURVEILLANCE REQUIREMENTS 

K. Pressure/Temperature Limits 

1. During system heatup, coold 
inservice leak and hydros 1c testing 
operations, the reactor oolant system 
temperature and pr sure shall be 
d.etermined to be · ithin the required 
heatup and co own limits and to the 
right of the Ii it lines of Figure 3. 6. K-1 
curves A, o 8, as applicable, at least 
once per minutes. 

2. The r ctor coolant system 
tern rature and pressure shall be 
de rmined to be to the right of the 

· c ticality limit line of Figure ·3.6.K-1 
urve C within 1 5 minutes prior to the 

withdrawal of control rods to bring the 
. reactor to criticality and at least once 
per 30 minutes during system heatup. 

he reactor vessel material surveillance 
spe · ens shall be removed and 
examin , to determine changes in 
reactor pr ure vessel material 
properties in cordance with 1 OCFR 
Part 50, Append1 H. 

· 4. The reactor vessel flan e and head 
flange temperature shall e verified to 
be ~100°F: 

a. 

1) S130°F, at least once p 
12 hours. 

2) S110°F, at least once per 
30 minutes. 

· b. Within_ 30 minutes prior to and a 
least once per 30 minutes during 
tensioning of the reactor vessel 
head bolting studs. 

DRESDEN - UNITS 2 & 3 . . . 3/4.6-19 Amendment Nos. ~ 
~ 
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K. Pressure/Temperature Limits 

The primary system coolant system 
temperature and reactor vessel metal 
temperature and pressure shall be limited as 
specified below: 

1. Pressure Testing: 

a. The reactor vessel metal temperature 
and pressure shall be maintained within 
the Acceptable Regions as shown on 
Figures 3.6.K-1 through 3.6.K-3 with 
the rate of change of the primary 
system coolant temperature ~ 20°F per 
hour, or 

b. The rate of change of the primary 
system coolant te.mperature shall be 
~100°F per hour when reactor vessel 
metal temperature and pressure is 
maintained within the Acceptable 
Regions as shown on Figure 3.6.K-4. 

2. Non-Nuclear Heatup and Cooldo~n and 
low power PHYSICS TESTS: 

a. The reactor vessel metal temperature 
and pressure. shall be maintained within 
the Acceptable Regions as shown on 
Figure 3.6.K-4, and 

. b. The rate of change of the primary 
system coolant temperature shall be 
~100°F per hour. 

K. Pressure/Temperature Limits 

1. During non-nuclear heatup or cooldown, 
and pressure testing operations, at least 
once per 30 minutes, 

a. The rate of change of the primary 
system coolant temperature shall be 
determined to be within the heatup and 
cooldown rate limits, and 

b. The reactor vessel metal temperature 
and pressure shall be determined to be 
within the Acceptable Regions on 
Figures 3.6.K-1 through 3.6.K-4. 

2. For reactor critical operation, determine 
within 15 minutes prior to the withdrawal of 
control rods and at least once per 30 
minutes during primary system heatup or 
c6oldown, 

a. The rate of change of the primary 
system coolant temperature to be within 
the limits, and 

., 

b. The reactor vessel metal temperature 
and pressure to be within the 
Acceptable Region on Figure 3.6.K-5. 

3. The reactor vessel material. surveillance 
specimens shall be removed and 
examined, to determine changes in reactor 
pressure vessel material properties in 
accordance with 1 OCFR Part 50, Appendix 
H. . 
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I N5€fll A (CONT) -

3. Nuclear Heatup and Cooldown: 

4. 

· a. The reactor vessel metal 
temperature and pressure shall be 
maintained within the Acceptable 
Region as shoWri on Figure 3.6. K-5, 
and 

b. The rate of change of the primary 
system coolant te_mperature shall be 
:s;100°F per hour. 

The reactor vessel flange and head 
flange temperature ;;:::83 °F when reactor 
vessel head bolting studs are under 
tension .. 

APPLICABILITY: 

At all times.· 

4. The reactor vessel flange and head 
flange temperature shall be verified to be 
;;:::83°F: 

a. In OPERATIONAL MODE 4 when 
the reactor coolant temperature is: 

1) :s;113°F, ~t least once per. 
12 hours. 

2) :s;93°F, at least once per 
30 minutes.· 

b. Within 30 minutes prior to and at 
least once per 30 minutes during 
tensioning of the reactor vessel head 
bolting studs. 



PRIMARY SYSTEM BOUNDARY 

3.6 - LIMITING CONDITIONS FOR OPERATION 

• ACTION: . 

\ 

Perform an engineering evaluation to 
determine the effects of the out-of-limit 
condition on the structural. integrity of 
the reactor coolant system and 
determine that the reactor coolant 
system remains acceptable for 
continued operati~or 

3. Be in at least HOT SHUTDOWN within 
12 hours and in COLD SHUTDOWN 
within the following 24 hours. 

1. Restore the. reactor vessel metal 
temperature and/or pressure to within the 
limits within 30 minutes without 
exceeding the applicable primary system 
coolant temperature rate of change limit, 
.and 

4.6 - SURVEILLANCE REQUIREMENTS 

DRESDEN - UNITS 2 & 3 3/4.6-20 Amendment Nos. e 



PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6.K 
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PRIMARY SYSTEM BOUNDARY B 3/4.6 

BASES 

shuJdown, the rates of temperature and pressure changes are limited so that the maximum 
specified heatup and cooldown rates are consistent with the design assumptions and satisfy the 
stress limits for cyclic operation. · 

During heatup, the thermal gradients in the reactor vessel wall produce thermal stresses w 
from compressive at the inner wall to tensile at the outer wall. These thermal · ced 

compre stresses tend to alleviate the tensile stresses induced by the int pressure. 
Therefore, a pr re temperature curve based on steady state condif , i.e., no thermal 
stresses, represents a r bound of all similar curves for fini atup rates when the inner wall 
of the vessel is treated as the 

The heatup analysis also covers the deter · of pressure-temperature limitations for the case 
omes the co ling location. The thermal gradients 

established during heatup pro e tensile stresses which are ady present. The thermal induced 
stresses at the outer the vessel ~re tensile and are dependen both the rate of heatup 
and the time alo e heatup ramp; therefore, a lower bound curve similar at described for 
the heatu ttie inner wall cannot be defined. Subsequently, for the cases in wti1 e outer 
wal the vessel becomes the stress controlling location, each heatup rate of interest mu 
nalyzed on an individual basis. 

F•j~i"GS I•!.·"--1 ~V'O'l4 "i 3·.,·K-3 ~ ~ . ~ 
' pre sur - era ure imit lines~hownOiifigure a.c.ij, for operating conditions;~. 

~~ttQ~~~:r~e!st!!i~ng~ Non-Nuclear Heatup/Cooldown and Core Critical 
Operation (eurve C); The curves have been established to b in conformance with Appendix G to 
10 CFR Part 50 and Regulatory Guide 1.99 Revision 2, and ake into account the change in 
reference nil-ductility transition temperature (RT Nor) as a res It of neutron embrittlement. The 
adjusted reference temperature (ART) of the limiting vessel aterial is used to account for 
·rradiatio effects. -------~---.,__, 

rGC4Y'c. 3.1..K -5 ..: "'"" 
~~~~wv:eesss~el regions are considered for the development of the pressure-temperature curves: 1) 
~ the core beltline region; 2) the non-beltline region (other than the closure flange regio ; ~ 3) the 
~ clo re flange region. The beltline region is defined as that region of the reactor vessel that 

1rectly~urr n s the effective height of the reactor core and is subject to an RT 0 adjustment to 
accoun~ for radiation embrittlement. The non-beltlin~closure flangRegion~ 

- insufficient fluence to necessitate an RT Nor adjustme){i. -These regionst.tO'ntain components which 
include; the-reactor vessel nozzles, closure flanges, top and bottom head plates, control rod drive 
penetrations, and shell plates that do not directly surround th-e reactor core. Although the closure 
flange regioi$ on-beltline region~~· reated separately for the development of the pressure-
tempe tu re rve to address 1 OCFR Pa A endix G requirements. ------- -; 

(i:>· e. "'"' · ""d bo"t-t~ h c cc c:.c 
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s indicated in curve A of Figure. 3.6.K-1 for system hydrotesting, the minimum metal 
te rature of the reactor ves$el shell is 100°F for reactor pressures less than 312 ps· • 
1 00°F . imum boltup temperature is based oai a RT NDT of 40°F for the electrosla eld 
immediately low the vessel flange and a 60°F conservatism required by the ginal ASME 
Code of constru · n. At reactor pressures greater than 312 psig, the m· · um vessel metal 
temperature is estab I ed as 130°F. The 130°F minimum temperat IS based on a closure 
flange region RT Nor of 40 nd a 90°F conservatism required b CFR Part 50 Appendix G 
for pressure in excess of 20 the preservice hydrostatic pressure (1563 psig).. At 
approximately 650 psig the effects pressurization ar ore limiting than the. boltup stresses 
at the closure flange region, hence a fa · of non- · ear curves intersect the 130°F vertical 
line. Beltline as well as non-beltline curves een.provided to allow separate monitoring of 
the two regions~ Beltline curves as a fun · n o essel exposure for 12, 14 and 16 effective 
full power years (EFPY) are presented allow the u of the appropriate curve up to 16 EFPY 
of operation. 

A typical sequence invol i~ pre~sure testing is a heatup to the uired temperature and 
then pressurization he required pressure for the i~spection. During e heatup, at 
100°F/hour or s, Curve Bis the governing curve. Since the.vessel is n ressurized during 
the heatuµ, urves A and B are the same. When temperatUres are stabilized t ithin 
20°F/ r rates, at temperatures above those required by curve A, pressurization ins, at 
w point Cur.fa A is the governing curve. During the inspection period with the vess 
he required pressure, temperature changes are limited to 20°F/hour. 

· tb'l!!!'! ~Figure 3.6.K pplies during heatups with non-nuclear heat (e.g., recirculation 
pump heat) and during cooldowns when the reactor is not critical (e.g., following a scram). 
The curve provides the minimum reactor vessel metal temperatures based on the most limitin 
vessel stress As indicated by the vertical 100°F line, the boltup stresses at the nge 
region · iting for reactor pressures below approxi s1g. For reactor 
pressures greater than app · 10 · · nzation and thermal stresses become 
more limiting than the b es, which 1s e. nonlinear portion of curve B. 
Th portion of the curve is dependent on non-beltline an e · with the 
beltline region temperature limits having been adjusted to account for vessel irradiation ·(up to a 

------'The. ""'.4·~,'"""°"" h~C4fvp/coo/Jo.-i i'Q.ff. o+ loo 'F'lhwr i.s o.rplic.a.lole: 
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Figures 3.6.K-1 through 3.6.K-3 Pressure Testing 

As indicated in Figure 3.3.6.K-1 through 3.6.K-3 for pressure testing, 'the minimum metal 
temperature of the reactor vessel shell is 83°F for reactor pressures less than 312 psig. 
This 83°F minimum boltup temperature is based on a RT NoT of 23°F for the electroslag 
weld immediately below the vessel flange and a 60°F conservatism required by the 
original ASME Code of construction. The bottom head region limit is established as 
68°F, based on moderator temperature assumptions for shutdown margin analyses. At 
reactor pressures greater than 312 psig, the minimum vessel metal temperature is 

· established as 113°F. The 113°F minimum temperature is based on a closure flange 
region RTNoT of 23°F and a 90°F conservatism required by 10CFR Part 50 Appendix G. 
Beltline curves as a function of vessel exposure for 18, 20 and 22 effective full power 
years (EFPY) are presented to allow the use of the appropriate curve up to 22 EFPY of 
operation. 

Figures 3.6.K-1 through 3.6.K-3 are governing for applicable pressure testing with a 
maximum heatup/cooldown rate of 20°F/hour. 
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vessel exposure of 16 EFPY). The non-beltline region is limiting between approximately ·110 · 
psig and 830 psig. Above approximately 803 psig, the beltline region becomes limiting. 

Core Critical 0 eration fr) 
. T - . ~- . 

. ~e core critical operation curve shown in Figure 3.6.K-e, is generated in accordance 
with 1 OCFR Part 50 Appendix G which requires core critical pressure.,tem erature limits to be 
40°F above any~ A er Wlimits. Sine ·s more limiting, is@Mte Wplus 

40°F. fiS""e 3·"·~-'t ~ 
The actual shift in RT NDT of the vessel material will es · blishec:j periodically during operation by 
removing and evaluating, in accordance with ASTM E185 and 1 OCFR Part 50, Appendix' H, 
irradiated reactor vessel material specimens installed near the inside wall of the reactor vessel in 
the core area. The irradiated specimens · ·n predicting reactor vessel 

~ material . . . . . The operating- Ii It cuive.s of Figure 3. 6. K-1 shall be J! adj~ste , as req~i~ed, on the basis of the specimen dat and recommend-Jtl~ns:of Regulatory 
3 ~ Guide 1.99, ev1s1on "2. · ate used ·tJ) " . 

........ :::: · b · I · · ~ .. oujh 3.L.l{-5 . .f ~ em "'-rt e~M 

.l-~ 3/4;6.L Reactor Steam Dome Pressure 
\. . 

~ The reactor steam.dome pressure is an assumed initial' conditio~ of Design Basis .Accidents and 
~ transients and is also an assumed value in the determination of compliance with reactor pressure 

~' vessel overpres~ure protecti.on criteria. The reactor steam dome pressure of ~1005 psig is an 
. . initial condition of th~ vessel overpressure protection analysis. This analysis assumes ·an initial 
~ maximum reactor steam dome pressure and evaluates the response of the pressure relief system, 
~ 0 primarily the safety valves, during the limiting pressurization transient. The determination of · 

complia~ce with the overpressure.criteria is dependent on the initial reactor steam dome pressure; 
therefore, the limit on this p~essure ensures that the assumptions of the overpressure protection 

·analysis are conserved. · · · 

3/4.6.M Main Steam Line Isolation ·valves 
. ,' . . : -

Double isolation valves are provided on e:ach of the main-.steam lines to minimize the potential ' . 
leakage paths from the ·containment in case· of a line break. O'nly one valve in each line is required · 
to maintain the integrity of the containment, however, single failure considerations require that two · 
valves be OPERABLE. The surveillance requirements are based on the operating".history of .this 
type of valve. The maximum closure time has ~een selected .to contain. fission products and ·to 
ensure the core is not uncovered· following line breaks. The minimum closure .time is consistent 
with the assumptions in the safety analyses to prevent pressure surges. 
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PRIMARY SYSTEM BOUNDARY 

• 3.6 - LIMITING CONDITIONS FOR OPERATION 

K. Pre sure/Temperature Limits 

- The eactor coolant system temperature 
and p ssure shall be limited in accordance 
with th limit lines shown on Figure 3.6.K-1 
( 1) curve for hydrostatic or leak testing; 
(2) curve B r heatup by no·n-nuclear 
means, coold n following a nuclear 
shutdown and I w power PHYSICS TESTS; 
and (3) curve C f operations with a 
critical core. other th low power. PHYSICS 
TESTS, with.: 

1. .A maximum reactor co nt heatup of 
100°E in any one hpur pe 'od, 

2. A maximum reactor coolant co own 
of 100°F-in any one hour period, 

- · 3., A maximum reactor coolant 
temperature change of S20°F in any 
one hour. period during inservice 
hydrostatic and leak tes~ing ope tions 
above the heatup and cooldo limit 
curves, and 

4. The reactor vessel flang 
flange temperature ~1 . °F when 
reactor vessel head lting studs are 
under tension: 

APPLICABILITY: 

. ,.· 

PT Limits 3/4.6.K 

4.6 - SURVEILLANCE REQUIREMENTS 

K. Pressure/Temperature L' its 

1. During system h atup, cooldown .and 
inservice leak d hydrostatic testing 
operations, th reactor coolant system· 
temperature nd pressure shaU be · . 
determined o be within the required 
heatup an cooldown limits and to the 
right oft e limit lines of Figure 3.6.K-1 

, or B, as applicable, at least 
r 30 minutes. · 

2. Th reactor coolant system 

4. 

t mperature and pressure shall be 
(jetermined to be to the right of the 
criticality limit line of Figure 3.6.K-1 
curve C within 1 5 minutes prior to the 
withdrawal of control rods to bring the 
reactor to Griticality and at least .once-· 
per 30 minutes during system heatup. 

he reactor vessel material surveillance 
sp imens shall be removed and 
exam1 .d, to determine changes in 
reactor pr sure·vessel material 
properties in cordance with 1 OCFR 
Part 50, Appen · H. 

flange temperature shal 
be ~100°F: 

a. In OPERATIONAL MODE 4 
the reactor coolant temperat re is: 

1) S130°F, at least once per 
12 hours. 

2) S110°F, at least once per 
30 minutes. 

Within 30 minutes prior to and at 
least once per 30 minutes during 
tensioning of the reactor vessel 
head bolting studs. 

QUAD CITIES - UNITS 1 & 2 3/4.6-19 Amendment Nos. 
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K. Pressure/Temperature Limits 

The primary. system coolant system 
temperature and reactor vessel metal 
temperature and pressure shall be limited as 
specified below: 

1. Pressure Testing: 

a. The reactor vessel metal temperature 
and. pressure shall be maintained within 
the Acceptable Regions as shown on 

·. Figures 3.6.K-1 through 3.6.K-3 with 
the rate of change of the primary 
system coolant temperature ~ 20°F per 
hour, or 

b. The rate of change of the primary 
system coolant temperature shall be 
~1Q0°F per hour when reactor vessel 
metal temperature and pressure is 
maintained within the Acceptable 
Regions as shown on Figure 3.6.K-4. 

2. Non-Nuclear Heatup and Cooldown and 
low power PHYSICS TESTS: 

a. The reactor vessel metal· temperature 
and pressure shall ·be maintained within 
the Acceptable Regions as shown on 
Figure 3.6.K-4, and 

b; The rate of change of the primary. 
system coolant temperature shall be 
~100°F per hour. 

K. Pressure/Temperature Limits· 

1. During non-nuclear heatup or cooldown, 
and pressure testing operations, at least 
once per 30 minutes, · 

a. The rate of change of the primary 
system coolant temperature shall be 
detennined to be within the heatup and 
cooldown rate limits, and· 

b. The reactor vessel metal temperature 
and pressure shall be determined to be 
within the Acceptable Regions on · 
Figures 3.6.K-1 through 3.6;K4. 

2. · For reactor critical operation,· determine 
within· 15 minutes prior to the withdrawal of. 
control rods and at least once per 30 · 
minutes during primary system heatup or 
cooldown, 

a. The rate of change of the primary . 
system coolant temperature to be within 
the limits, and 

b. The ~actor vessel metal temperature 
and pressure to be within the 
Acceptable Region on Figure 3.6.K-5. 

3. The reactor vessel material surveillance 
specimens shall be removed and 
examined, to determine changes in reactor 
pressure vessel material properties in 
accordance with 1 OCFR Part 50, Appendix 
H. 



I A/5Elll A ( c.o~) 

3. Nuclear Heatup and Cooldown: 

a. The reactor vessel metal 
temperature and pressure shall be 
maintained within the Acceptable 
Region as shown on Figure 3.6.K-5, 
and 

b. The rate of change of the primary 
system coolant temperature shall be 
s100°F per hour. 

4. . The reactor vessel flange and head 
flange temperature ~83 °F when reactor 
vessel .head bolting studs are under 

: tension. 

APPLICABILITY: 

At all times. 

4. The reactor vessel flange and head 
flange temperature shall be verified to be 
~83°F: 

a. In OPERATIONAL MODE 4 when 
the reactor coolant temperature is: 

1) s113°F, at least once per 
12 hours.· 

2) s93°F, at least once per 
30 minutes. 

b. Within 30 minutes prior to and at 
least once per 30 minutes during 
tensioning of the reactor vessel head 
bolting studs. 
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3.6 - LIMITING CONDITIONS FOR OPERATION 

• ACTION: 

With any of the above limits exceeded, 

Restore the temperature a 
eSirure-t~~b.i.El!::!f'l'Ef 1mits within 

Perform an engineering evaluation to · -
determine the effects of the out-of-limit 
condition on the structural integrity of 
the reactor coolant system and 
determine that· the reactor coolant 
system remains acceptable for 
continued operatio~or 

3. Be in at least HOT SHUTDOWN within 
12 hours and in COLD SHUTDOWN 
within the following 24 hours . 

. 1. Restore the reactor vessel metal 
temperature and/or pressure to within the 
limits within 30 minutes without ,_ 
exceeding the applicable primary system 
coolant temperature rate of change limit, 
and 

PT Limits 3/4.6.K 

4.6 - SURVEILLANCE REQUIREMENTS 

QUAD CITIES - UNITS 1 & 2 3/4.6-20 Amendment Nos .. ~ 
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FIGURE 3.6.K-1 
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3/4.6.J Specific Activity 

The limitations on the specific activity of the primary coolant ensure that the 2 hour thyroid and· 
whole body doses resulting from a main steam line failure outside the containment during steady 
state operation will not exceed small fractions of the dose guidelines of 10 CFR 100 .. The values 
for the limits on specific activity represent interim limits based upon a parametric evaluation by the 
NRC of typical site locations. These values are conservative in that specific site-parameters, such 
as site boundary location and meteorobgical conditions, were not considered in this evaluation. 

The ACTION- statement permitting POWER OPERATION to continue for limited time periods with 
the primary coolant's specific activity greater than 0.2 microcuries per gram DOSE EQUIVALENT 1-
131, but less than or equal to 4.0 microcuries per gram DOSE EQUIVALENT 1-131, accommodates 
possible iodine spiking phenomenon which may occur following changes in THERMAL POWER. 
Information obtained on iodine spiking will be used to assess the parameters associated with 
spiking phenomena. A reduction in frequency of iso~opic analysis fella.wing power changes may be 
permissible if justified by the data obtained. · · · 

Closing the main steam line isolation valves-prevents the release of activity to the envi~ons should 
a steam line rupture occur outside containment. The surveillance requirements provide adequate "" 
assurance that excessive speeific activity levels in the reactor coolant will be· detected in sufficient 
time to take corrective action. -

.. ' 

3/4.6.K~ Pressure/Temperature Limits 

All ·components in the reactor coolant system-are designed to withstand the effects of cycli_c loads 
due to system temper~ture and pressure changes. These cyclic loads are introduced. by normal __ 
load trcnisients, reactor trips, and startu'p' and shutdown operations. The various categories of locid J. 

cycles used for design purposes are' provided in Section 3.9. 1. 1.1 of the UFSAR. During startup 
and shutdown, the rates of temperature and pressure .changes are limited so that the maximum 
spedfied heatup and cooldown rates are consistent with the design assumptions- and satisfy the 
stress limits_ for cyclic operation. -

Durin atup, the thermal gradients in the reactor vessel wall produce thermal stress ich · 
vary from co ssive at the inner w~ll to tensile at the outer wall. These th induced 
compressive stresses to alleviate the tensile stresses induced b nternal pressure. 
Therefore, a pressure tempera curve based on steady stat aitions, Le., no therma! 
stresses, represents a lower bound o similar curve mite heatup rates when the inner waH 
of the vessel is treated as the ~overning lac · · . , 

The heatup analysis also cover determination of pressu mperature limitations for the_ case 
.in which the outer wal e vessel becomes the controlling locat1 · he thermal gradients 
established dur" eatup produce tensile stresses which are already presen . e thermal induce 
stresse e outer wall of the vessel are tensile and are dependent on both the ra heatup 

the time alc:>n the heatu · ramp; ther~fore, a lower bound curve similar to that describe 

QUAD CITIES - UNITS 1 & 2 B 3/4.6-5 Amendment Nos. p 



BASES 

PRIMARY SYSTEM BOUNDARY B 3/4. 6 

e outer 
rate of interest must be 

. . . 
between RT NOT and inte ra one Mev); and 3) the 
fl cation of a · 

QUAD CITIES - UNITS 1 & 2 

materials connectin·g to these 
~~:!::i:~~~~~~!Ju::UW.11!~~1lag welds which 

~f;~~~~~~~· Therefore, the minimum 

This 

B 3/4.6-6 Amendment Nos. p 



• 

• 

INSERT 8 

Figures 3.6.K-1 through 3.6.K-3 Pressure Testing 

As indicated in Figure 3.3.6.K-1 through 3.6.K-3 for pressure testing, the minimum metal 
temperature of the reactor vessel shell is 83°F for reactor pressures less than 312 psig. 
This 83°F minimum boltup temperature is based on a RT NDT of 23°F for the electroslag 
weld immediately below the vessel flange and a 60°F conservatism required by the 
original ASME Code of construction. The bottom head region limit is established as 
68°F, based on moderator temperature assumptions for shutdown margin analyses. At 
reactor pressures greater than 312 psig, the minimum vessel metal temperature is 
established as .113°F. The 113°F minimum temperature is based on a closure flange 
region RT NoT of 23°F and a 90°F conservatism required by 1 OCFR Part 50 Appendix G. 
Beltline curves as. a function of vessel exposure for 18, 20 and 22 effective full power 
years (EFPY) are presented to allow the use of the appropriate curve up to 22 EFPY of 
operation. 

Figures 3.6.K-1 through 3.6.K-3 are governing for applicable pressure testing with a 
maximum .h~atup/cooldown rate of 20~F/hour. · 
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pressure in excess of 20% of the preservice hydrostatic test pressure (1563 psig). A 
appro · ately 650 psig the effects of pressurization are more limiting than the bolt tresses 
at the closu ange region, hence a family of non-linear curves intersect the °F vertical 
line. Beltline as w s non-beltline curves have been provided to alto eparate monitoring of 
the two regions. Beltline es as a function of vessel exposu r 12, 14 and 16 effective 
full. power years (EFPY) are pre ed to aUow the use of appropriate curve up to 16 EFPY 
of operation. 

A typical sequence involved in pressu sting is a tup to the required temperature and 
then pressurization to the requi pressure for the inspec · During the heatup, at 
100°F/hour or less, Cu 1s the governing curve. Since the v . I is not pressurized during 
the heatup~ Curve arid 8 are the same. When temperatures are sta · · d to within 
20°F/hour s, at temperatures above those required by curve A, pressuriza begins, at 
whic mt Curve A is the governing curve. During the inspection period with the v I at 

e required pressure, tern erature chan es are limited to 20°F hour. 

- Non-Nuclear Heatu /Cooldown 

~Figure 3.6.~~es during heatups with non-nuclear.heat (e.g., recirculation 
pump heat) and during cooldowns when the reactor is not critical (e.g., following a scram). 
The curve provides the minimum reactor vessel metal temperatures based on the most limitin 
vessel stress As indicated by the vertical 100°F line, the boltup stresses at the clos,ure flange 
region are most limiting for reactor pressures below approximately 110 psig. For reactor 
pressures greater than approximately 110 psig, pressurization and thermal stresses become 
more limiting than the boltup stresses, which is reflected by the nonlinear portion of curve 8. 
The non-linear portion of the curve is dependent on non-beltline and beltline regions, with the 
beltline region temperature limits having been adjusted to account for vessel irradiation (up to a 
vessel exposure of 16 EFPY). The non-beltline region ·is limiting between approximately 110 

si and 830 si . Above a roximatel 803 si , the beltline re ion becomes limitin . -

The actual shift in RT NOT of the vessel material wm be est lished periodically during operation by 
removing and evaluating, in accordance with ASTM E185 and 1 OCFR Part 50, Appendix H, 
irradiated reactor vessel material specimens installed near the inside wall of the reactor vessel in 
the core area. The irradiated specimens · · in predicting reactor vessel 
material · The operatin imit curves of Fix-gr 3.6.K-1 hall be 
adjusted, as required, on he basis of the specimen data and recommen ations of egulatory 
Guide 1.99, Revision 2. , 

~ ("e. us.ea 5 

B 3/4.6-7 Amendment Nos. ~ 



ATTACHMENT B (Cont'd) 

PROPOSED TECHNICAL SPECIFICATION PAGES 



ATTACHMENT C 
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS AND 

ENVIRONMENT AL ASSESSMENT APPLICABILITY REVIEW 

The Commission has provided standards for determining whether a no significant hazards 
consideration exists as stated in 10CFR50.92(c). A proposed amendment t<? an operating license 
involves a no significant hazards consideration if operation of the facility in accordance with the 
proposed amendment would not: (1) involve a sigruficant increase in the probability or 
consequences of an accident previously evaluated; or (2) create the possibility of a new or different 
kind of accident from any accident previously evaluated; or (3) involve a significant reduction in a 
margin of safety. · 

ComEd proposes to amend Appendix A, Technical Specifications, Section 3/4.6.K of Facility 
Operating Licenses DPR-19, DPR-25, DPR-29 and DPR-30. The amendment request changes the 
pressure temperature (P-T) curves, Figure 3.6.K-1 and associated Bases. 

ComEd has. evaluated the proposed Technical Specification Amendment and determined that it does 
not represent a significant hazards consideration. Based on the criteria for defining a significant · 
hazards consideration established in 10 CFR 50.92, operation of Dresden Units 2 and 3 or Quad 
Cities Units 1and2 in accordance with the proposed amendment will not: . . 

1) Involve a.significant increase in the probability or consequences of an accident previously 
evaluated because of the following: 

The proposed changes merely adjust the reference temperature for the limiting beltline material 
to account for irradiation effeets and provide the same level of protection as previously · · 
evaluated. The adjusted reference temperature calculations were performed utilizing the . 
guidance contained in Regulatory Guide 1.99, Revision 2. The change is administrative in 
nature to reflect the extension of the operating limits to 22 EFPY. As such, these changes will 
not significantly increase the probability or consequences of a previously evaluated accident. 

2) Create the possibility of a new or different kind of accident from any accident previously . 
evaluated because: 

The proposed changes do not create the possibility of a new or different kind of accident 
previously evaluated for Dresden or Quad Cities Stations. No new modes of operation are 
introduced by the proposed changes. The revised operating limits aie merely an updated of the 
old limits by taking into account the effects of irradiation on the limiting reactor vessel 
material. Use of the revised P-T curves will continue to_ provide the same level of protection as 
was previously reviewed and approved. Therefore, the proposed changes do not create the 
possibility of a new or different kind of accident from any previously evaluated. 

The associated change to the P-T curves related to this proposed amendment does not affect 
any activities or equipment and are not assumed in any safety analysis to initiate any accident 
sequence for Dresden or Quad Cities Stations; therefore, the proposed changes do not create 
the possibility of a new or different kind of accident from any previously evaluated. 
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ATTACHMENT C 
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS AND 

ENVIRONMENT AL ASSESSMENT APPLICABILITY REVIEW 

Involve a significant reduction in the margin of safety because: 

The proposed amendment reflect an update of the P-T curves to extend the operating limit to 
22 EFPY. The revised curves are based on the latest NRC guidance. along with actual data for 
the units. The new limits retain the margin of safety to the level expected for a new vessel, 
adjusted for irradiation effects as required by lOCFR, Appendix G, thereby maintaining a · 
conservative margin of safety. 

Therefore, the proposed changes do not involve a significant reduction in the mar~in of safety. 

Guidance has been provided in "Final f>rocedlires and Standards on No Significant Bazards 
Considerations," Final Rule; 51 FR 77 44, for the application of standards to license change . 
requests for determination of the e~istence of signi~cant-h~ds considera~ions. This document 
provides examples of amendments which are and are not considered likely to involve significant 
hazards considerations. 

This proposed amendment does not involve a sigmficant relaxation of the criteria _used to. 
establish safety limits, a significant relaxation 9f the bases for the limiting safety syst~m settings 
or a significant relaxation of the bases for the limiting conditions for. operations,. Therefore, · 
based on the guidance provided· in the F edeial Register and the criteria established in 10 CFR 
50.92(c), the proposed change does not constitute a significant hazards consideration. 

ENVIRONMENTAL ASSESSMENT . 

ComEd has evaluated the proposed amendment against the._criteria fo~ identification of licensing and 
regulatory actions requiring environmental assessment in accordance with 10 CFR 51.21. It has 
been determined that the proposed changes meet the criteria for a categorical exclusion as provided 
under 10 CFR 51.22 (c)(9). This conclusion has been determined because the changes requested.do 
not pose signifjcant hazards consideration or do not involve a significant increase in the amounts, 
and no significant changes in the types, of any effl~ents that may be released off-site. Additionally, · · 

·this request does not involve a significant increase in individual or cumulative occupational radiation 
exposure .. 
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PRIMARY SYSTEM BOUNDARY 

• 3.6 - LIMITING CONDITIONS FOR OPERATION 

• 

• 

K. Pressure/Temperature Limits 

The primary system coolant system 
temperature and reactor vessel metal 
temperature and pressure shall be limited as 
specified below: 

1. Pressure Testing: 

a. The reactor vessel metal 
temperature and pressure shall be 
maintained within the Acceptable 
Regions as shown on Figures 
3.6.K-1 through 3.6.K-3 with the 
rate of change of the primary system 
coolant temperature :5: 20°F per hour, 
or 

b. The rate of change of the primary 
system coolant temperature shall be 
5100°F per hour when reactor vessel 
metal temperature and pressure is 
maintained within the Acceptable 
Regions· as shown on Figure 
3.6.K-4. 

2. Non-Nuclear Heatup and Cooldown and 
low power PHYSICS TESTS: 

a. The reactor vessel metal 
temperature and pressure shall be 
maintained within the Acceptable 
Regions as shown on Figure 
3.6.K-4, and 

b. The rate of change of the primary 
system coolant temperature shall be 
:5:100°F per hour . 

PT Limits 3/4.6.K 

4.6 - SURVEILLANCE REQUIREMENTS 

K. Pressure/Temperature Limits 

1. During non-nuclear heatup or cooldown, 
and pressure testing operations, at least 
once per 30 minutes, 

a. The rate of change of the primary 
system coolant · temperature shall be 
determined to be within the heatup 
and cooldown rate limits, and 

b. The reactor vessel metal temperature 
and pressure shall be determined to 
be within the Acceptable Regions on 
Figures 3.6.K-1 through 3.6.K-4. 

2. For reactor critical operation, determine 
within 15 minutes prior to the withdrawal 
of control rods and at least once per 30 
minutes during primary system heatup or 
cooldown, 

a. The rate of change of the primary 
system coolant temperature to be 
within the limits, and 

b. The reactor vessel metal temperature 
and pressure to be within the 
Acceptable Region on Figure 3.6.K-5. 

3. The reactor vessel material surveillance 
specimens shall be removed and 
examined, to determine changes in 
reactor pressure vessel material 
properties in accordance with 1 OCFR 
Part 50, Appendix H. 

DRESDEN - UNITS 2 & 3 3/4.6-19 Amendment Nos. 



PRIMARY SYSTEM BOUNDARY 

3.6- LIMITING CONDITIONS FOR OPERATION 

3. Nuclear Heatup and Cooldown: 

a. The reactor vessel metal 
temperature and pressure shall be 
maintained within the Acceptable 
Region as shown on Figure 3.6.K-5, 
and 

b. The rate of change of the primary 
system coolant temperature shall be 
:5100°F per hour. 

4. The reactor vessel flange and head 
flange temperature 2::83 °F when reactor 

. vessel head bol~ing studs are under 
tension. 

APPLICABILITY: 

At all times. 

ACTION: 

With any of the above limits exceeded, 

1. R.estore the reactor vessel metal 
temperature and/or pressure to within the 
limits within 30 minutes without 
exceeding the applicable primary system . 
coolant temperature rate of change limit, 
and · 

2. Perform an engineering evaluation to 
determine the effects of the out-of-limit 
condition on the structural integrity of the 
reactor coolant system and determine 
that the reactor coolant system remains 
acceptable for continued operations 
within 72 hours, or 

3. Be in at least HOT SHUTDOWN within 
12 hours and in COLD SHUTDOWN 
within the following 24 hours. 

PT Limits 3/4.6.K 

4.6 - SURVEILLANCE REQUIREMENTS 

4. The reactor vessel flange and head 
flange temperature shall be verified to be 
2::83°F: 

a. In OPERATIONAL MODE 4 w~en 
the reactor coolant temperature is: 

1) :5113°F, at least once per 
12 hours. 

2) :593°F, at least once per 
30 minutes. 

b. Within 30 minutes prior to and at 
least once per 30 minutes during 
tensioning of the reaetor vessel head 
bolting studs. 

DRESDEN - UNITS 2 & 3 3/4.6-20 Amendment Nos. 
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PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6.K 

FIGURE 3.6.K-1 

PRESSURE - TEMPERATURE LIMITS FOR PRESSURE TESTING - VALID TO 18 EFPY 
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PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6.K 

FIGURE 3.6.K-2 

PRESSURE - TEMPERATURE LIMITS FOR PRESSURE TESTING - VALID TO 20 EFPY 
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PRIMARY SYSTEM BOUNDARY 
PT Limits 3/4.6.K 

FIGURE 3.6.K-3 

PRESSURE - TEMPERATURE LIMITS FOR PRESSURE TESTING - VALID TO 22 EFPY 
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PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6.K 
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FIGURE 3.6.K-4 

PRESSURE - TEMPERATURE LIMITS FOR NON-NUCLEAR 
HEATUP/COOLDOWN - VALID TO 22 EFPY 
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FIGURE 3.6.K-5 

PRESSURE - TEMPERATURE LIMITS FOR CRITICAL CORE 
OPERATIONS - VALID TO 22 EFPY 
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BASES 

shutdown, the rates of temperature and pressure changes are limited so that the maximum specified 
heatup and cooldown rates are consistent with the design assumptions and satisfy the stress limits for 
_cyclic operation. 

The pressure-temperature limit lines are shown, for operating conditions; Pressure Testing, Figures 
3.6.K-1 through 3.6.K-3, Non-Nuclear Heatup/Cooldown, Figure 3.6.K-4, and Core Critical Operation 
Figure 3.6.K-5. The curves have been established to be in conformance with Appendix G to 10 CFR 
Part 50 and Regulatory Guide 1.99 Revision 2, and take into account the change in reference nil
ductility transition temperature (RT Nor) as a result of neutron embrittlement. The adjusted reference 
temperature (ART) of the limiting vessel material is used to account for irradiation effects. 

Four vessel regions are considered for the development of the pressure-temperature curves:· .1) the 
core beltline region; 2) the non-beltline region (other than the closure flange region and the bottom 
head region); 3) the closure flange region and 4) the bottom head region. The beltline region is 
defined as that region of the reactor vessel that directly surrounds the effective height of th~ reactor . 
core and is subject to an RT Nor adjustment to account for radiation embrittlement. The non-beltline, 
closure flange, and bottom head regions receive insufficient fluence to necessitate an RTNor · · 
adjustment. These regions contain components which include; the reactor vessel nozzles, closure 
flanges, top and bottom head plates, control rod drive penetrations, and shell plates that do not directly -
surround the reactor core. Although the closure flange and bottom head regions are non-beltline 
regions, they are treated separately for the development of the pressure-temperature curves to addres·s 
1 OCFR Part 50 Appendix G requirements. 

Boltup Temperature 

The limiting initial RT Nor of the main closure flanges, the shell and head materials connecting to. ' 
.these flanges,- connecting welds and the vertical electroslag welds which terminate immediately 
.below the vessel flange is 23°F. Therefore, the minimum allowable boltup temperature is 
established as 83°F (RTNor + 60°F) which includes a 60°F conservatism required by.the 9riginal 
ASME Code of construction. 

Figures 3.6.K-1 through 3.6.K-3 - Pressure Testing 

As indicated in Figure 3.6.K-1 through 3.6.K-3 for pressure testing, the minimum metal 
temperature of the reactor vessel shell is 83°F for reaetor pressures less than 312 psig. This 83°F 
minimum boltup temperature is based on a RT Nor of 23°F for the electroslag weld immediately 
below the vessel flange and a 60°F conservatism required by the original ASME Code of 
construction. The bottom head region limit is established as 68°F, based on moderator 
temperature assumptions for shutdown margin analyses. At reactor pressures greater than 312 
psig, the minimum vessel metal temperature is established as 113°F. The 113°F minimum 
temperature is based on a closure flange region RT Nor of 23°F and a 90°F conservatism required 
by 10CFR Part 50 Appendix G. Beltline curves as a function of vessel exposure for 18, 20 and 22 
effective full power years (EFPY) are. presented to allow the use of the appropriate curve .up to 22 
EFPY of operation. ·· 

DRESDEN - UNITS 2 & 3 B 3/4.6-6 Amendment Nos. 
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BASES 

Figures 3.6.K-1 through 3.6.K-3 are governing for applicable pressure testing with a maximum 
heatup/cooldown rate of 20°F /hour. 

Figure 3.6.K-4 - Non-Nuclear Heatup/Cooldown 

Figure 3.6.K-4 applies during heatups with non-nuclear heat (e:g., recirculation pump heat) and 
during cooldowns when the reactor is not critical (e.g., following a scram). The curve provides the 
minimum reactor vessel metal temperatures based on the most limiting vessel stress. The 
maximum heatup/cooldown rate of 100°F /hour is applicable. 

Figure 3.6.K-5 - Core Critical Operation 

The core critical operation curve shown in Figure 3.6.K-5, is generated in accordance with 10CFR 
Part 50 Appendix G which requires core critical pressure-temperatur~ limits to be 40°F above any 
pressure testing or non-nuclear heatup/cooldown limjts. Since Figure 3.6.K-4 is more limiting, 
Figure 3.6.K-5 is Figure 3.6.K-4 plus 40°F. The maximum heatup/cooldown rate of 100°F/hour is 
applicable. 

·The actual shift in RT Nor of the vessel material will be established periodically during operation by 
removing and evaluating, in accordance with ASTI E 18&;82 and 1 OCFR Part 50, Appendix H, irradiated 
reactor vessel material specimens installed near ttie inside wall of the reactor vessel 'in the core area . 

. The irradiated specimens are used in predicting reactor vessel material embrittlement. The operating 
limit curves of Figures 3.6.K-1 through 3.6.K-5 shall be adjusted, as required, on the basis of the -
specimen data and recommendations of Regulatory Guide 1.99, Revision 2. 

3/4.6.L · Reactor Steam Dome Pressure 

The reactor steam dome pressure is an assumed initial condition of Design Basis Accidents and 
transients and is also an assumed value in the determination of compliance with reactor pressure 
vessel overpressure protection criteria. The reactor steam dome pressure of ~1005 psig is an initial 
condition of the vessel overpressure protection analysis. This analysis assumes an initial maximum 
reactor steam dome pressure and evaluates the response of the pressure relief system, primarily the 
safety valves, during the limiting pressurization transient. The determination of compliance with the 
overpressure criteria is dependent on the initial reactor steam dome pressure; therefore, the limit on 
this pressure ensures that the assumptions of the overpressure protection analysis are conserved. 

3/4.6.M Main Steam Line Isolation Valves 

Double isolation valves are provided on each of the main steam lines to minimize the potential leakage 
paths from the containment in case of a line break. Only one valve in each line is required to maintain 
the integrity of the containment, however, single failure considerations require that two valves be 
OPERABLE. The surveillance requirements are based on the operating history of this type of valve. 
The maximum closure time has been selected to contain fission products and to ensure the core is not 
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uncovered following line breaks. The minimum closure time is consistent with the assumptions in the 
safety analyses to prevent pre~sure surges. 

3/4.6.N Structural Integrity 

The inspection programs for ASME Code Class 1, 2 and 3 components ensure that the structural 
integrity of these components will be maintained at an acceptable level trroughout the life of the plant. 

The inservice inspection program for ASME Code Class 1, 2 and 3 components will be performed in 
accordance with Section XI of the ASME Boiler and Pressure Vessel Code and applicable addenda as 
required by 10 CFR Part 50.55a(g) except where specific written relief has been granted by the NRC 
pursuant to 10 CFR Part 50.55a(g)(6)(i). 

3/4.6.0 Shutdown Cooling - HOT SHUTDOWN 

3/4.6.P Shutdown Cooling - COLD SHUTDOWN 

Irradiated fuel in the reactor pressure vessel generates decay heat during normal and abnormal 
shutdown conditions, potentially resulting in an increase in the temperature of the reactor coolant. 
This decay heat is required to be removed such that the reactor coolant temperature can be reduced in 
preparation for performing refueling, maintenance operations or for maintaining the reactor in cold 
shutdown conditions. Systems capable of removing decay heat are therefore required to perform ., 
these functions. 

A single shutdown cooling mode loop provides sufficient heat removal capability for removing core 
decay heat and mixing to assure accurate temperature indication, however, single failure 
considerations require that two loop!Ji be OPERABLE or that alternate methods capable of decay heat 
removal be demonstrated and that ari alternate method of coolant mixing be in operation. 

DRESDEN - UNITS 2 & 3 B 3/4.6-8 Amendment Nos. 
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3.6 - LIMITING CONDITIONS FOR OPERATION 

K. Pressure/Temperature Limits 

The primary system coolant system 
temperature and reactor vessel metal 
temperature and pressure shall be limited as 
specified below: 

1. Pressure Testing: 

a. The reactor vessel metal temperature 
and pressure shall be maintained within 
the Acceptable Regions as shown on 
Figures 3.6.K-1 through 3.6.K-3 with 
the rate of change of the primary 
system coolant temperature ~ 20°F per 
hour. 

b. The rate of change of the primary 
system coolant temperature shall be 
~100°F per hour when reactor vessel 
metal temperature and pressure is 
maintained within the Acceptable 
Regions as shown on Figure 3.6.K-4. 

2. Non-Nuclear Heatup and Cooldown arid . 
low power i:>HYSICS TESTS: 

a. The reactor vessel metal temperature 
and pressure shall be maintained within 
the Acceptable Regions as shown on 
Figure 3.6.K-4, and 

b. The rate of change of the primary 
system coolant temperature shall be 
~100°F per hour. . 

PT Limits 3/4.6.K 

4.6 - SURVEILLANCE REQUIREMENTS 

K. Pressure/Temperature Limits 

1. During non-nuclear heatup or cooldown, 
and pressure testing operations, at least · 
once per 30 minutes, 

a. The rate of change of the primary 
system coolant temperature shall be 
determined to be within the heatup and 
cooldown rate limits, and 

b. The reactor vessel metal temperature 
and pressure shall be determined to be 
within the Acceptable Regions on 
Figures 3.6.K-1 through 3.6.K-4. 

2. For reactor critical operation, determine 
within 15 minutes prior to the withdrawal of 

· control rods and at least once per 30 
minutes during primary system heatup or 
cooldown, 

a. The rate of change of the primary 
system coolant temperature to be within 
the limits, and 

b. The reactor vessel metal temperature 
and pressure to be within the 
Acceptable Region on Figure 3.6.K-5 

3. The reactor vessel material surveillance 
specimens shall be removed and 
examined, to determine changes in .reactor 
pressure vessel material properties in 
accordance with 1 OCFR Part 50, Appendix 
H. 
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• 3.6- LIMITING CONDITIONS FOR OPERATION 

K. Pressure/Temperature Limits 

The primary system coolant system 
temperature and reactor vessel metal 
temperature and pressure shall be limited as 
specified below: 

1. Pressure Testing: 

a. The reactor vessel metal temperature 
and pressure shall be maintained within 
the Acceptable Regions as shown· on 
Figures 3.6.K-1 through 3.6.K-3 with 
the rate of change of the primary 
system coolant temperature ::;; 2d°F per 
hour, or 

b. The rate of change of the primary 
system coolant temperature shall be 
::;;100°F per hour when reactor vessel 
metal temperature and pressure is 
maintained within the Acceptable 
Regions as shown on Figure 3.6.K-4. 

2. Non-Nuclear Heatup and Cooldown and 
low power PHYSICS TESTS: 

a. The reactor vessel metal temperature 
and pressure shall be maintained within 
the Acceptable Regions as shown on 
Figure 3.6.K-4, and 

b. The rate of change of the primary 
system coolant temperature shall be 
::;;100°F per hour. 

PT Limits 3/4.6.K 

4.6 - SURVEILLANCE REQUIREMENTS 

K. Pressure/Temperature Limits 

1. During non-nuclear heatup or cooldown, 
and pressure testing operations, at least 
once per 30 minutes, 

a .. The rate of change of the primary 
system coolant temperature shall be 
determined to be within the heatup and 
cooldown rate limits, and 

b. The reactor vessel metal temperature 
and pressure shall be determined to be 
within the Acceptable Regions on 
Figures 3.6.K-1 through 3.6.K-4. 

2. For reactor critical operation, determine 
within 15 minutes prior to the withdrawal of 
control rods and at least once per 30 
minutes during primary system heatup or 
cooldown, 

a. The rate of change of the primary . 
system coolant temperature to be within 
the limits, and · 1 '--. 

b. The reactor vessel metal temperature 
and pressure to be within the . 
Acceptable Region on Figure 3.6.K-5. 

3. The reactor vessel material surveillance 
specimens shall be removed and 
examined, to determine changes in reactor 
pressure vessel material properties in 
accordance with 1 OCFR Part 50, Appendix 
H. 
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3.6 - LIMITING CONDITIONS FOR OPERATION 

3. Nuclear Heatup and Cooldown: 

a. The reactor vessel metal temperature 
a·nd pressure shall be maintained within 
the Acceptable Region as shown on 
Figure 3.6.K-5, and 

b. The rate of change of the primary 
system coolant temperature shall be 
~100°F per hour. 

4. The reactor vessel flange and head flange 
temperature ~83 °F when reactor vessel 
head bolting studs are under tension. 

APPLICABILITY: 

At all times. 

ACTION: 

With any of the above limits exceeded, 

1. Restore the reactor vessel metal 
temperature and/or pressure to within the 
limits within 30 minutes without exceeding 
the applicable primary system coolant 
temperature rate of change limit, and 

2. Perform an engineering evaluation to 
determine. the effects of the out-of-limit 

. condition on the structural integrity of the 
reactor coolant system and determine that 
the reactor coolant system remains 
acceptable for continued operations within 
72 hours, or. ' 

3. Be in at least HOT SHUTDOWN within 12 
hours and in COLD SHUTDOWN within the 
following 24 hours. the following 24 hours. 

PT Limits 3/4.6.K 

4.6 - SURVEILLANCE REQUIREMENTS 

4. The reactor vessel flange and head flange 
temperature shall be verified to be ~83°F: 

a. In OPERATIONAL MODE 4 when the 
reactor coolant temperature is: 

1) ~113°F, at least once per 12 hours. 

2) ~93°F, at least once per 30 minutes. 

b. Within 30 .minutes prior to and at least 
once per 30 minutes during tensioning of 
the reactor vessel head bolting studs. 
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FIGURE 3.6.K-1 

PRESSURE -TEMPERATURE LIMITS FOR·PRESSURE TESTING - VALID TO 18 EFPY 
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FIGURE 3.6.K-2 

PRESSURE - TEMPERATURE LIMITS FOR PRESSURE TESTING - VALID TO 20 EFPY 
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FIGURE 3.6.K-3 

PRESSURE - TEMPERATURE LIMITS FOR PRESSURE TESTING -VALID TO 22 EFPY 
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FIGURE 3.6.K-4 

PRESSURE - TEMPERATURE LIMITS FOR NON-NUCLEAR 
HEATUP/COOLDOWN - VALID TO 22 EFPY 
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PRESSURE - TEMPERATURE LIMITS FOR CRITICAL 
CORE OPERATIONS - VALID TO 22 EFPY 
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BASES 

3/4.6.J Specific Activity 

The limitations on the specific activity of the primary coolant ensure that the 2 hour thyroid and whol.e 
body doses resulting from a main steam line failure outside the containment during steady state 
operation will not exceed small fractions of the dose guidelines of 10 CFR 100. The values for the 
limits on specific activity represent interim limits based upon a parametric evaluation by the N RC of 
typical _site locations. These values are conservative in that specific site parameters, such as site 
boundary location and meteorological conditions, were not considered in this evaluation. 

The ACTION statement permi.tting POWER OPERATION to continue for limited time periods with the 
primary coolant's specific activity greater than 0.2 microcuries_per gram DOSE EQUIVALENT 1-131, but 
less than or equal to 4.0 microcuries per gram DOSE EQUIVALENT 1-131, accommodates possible 
iodine .spiking phenomenon which may occur following changes in THERMAL POWER. 
Information obtained on iodine spiking will be used to assess the parameters associated with spiking 
phenomena. A reduction in frequency of isotopic analysis following power changes may be 
permissible if justified by the data obtained. · 

_Closing the main steam line isolation valves preve_nts the release of activity to the environs should a 
steam line rupture occur outside containment. The surveillance requirements provide adequate 
assurance that excessive specific activity levels in the reactor coolant will be detected in sufficient tirne 
to take corrective action. 

3/4.6.K Pressure/Temperature Limits 

All components in the reactor coolant system are designed to withstand the effects of cyclic loads due 
to system temperature and pressure changes. These cyclic loads are introduced by normal load 
transi~nts, reactor trips, and startup and shutdown operations. The various categories of load ,cycles 
used for design purposes are provided 'in Section 3. 9.1.1.1 of the UFSAR. During startup and 
shutdown, the rates of temperature and pressure changes are limited so that the maximum specified 
heatup and cooldown rates are consistent with the design assumptions anp satisfy the stress limits for 
cyclic operation. 

The pressure-temperature limit lines are .shown, for operating conditions; Pressure Testing, Figures 
3.6.K-1 through 3.6.K-3 Non-Nuclear Heatup/Cooldown, Figure 3.6.K-4 and Core Critical Operation . · 
Figure 3 .. 6.K-5. The curves have been established to be in conformance with Appendix G to 10 CFR 
Part 50 and Regulatory Guide 1.99 Revision 2, and take into account the change in reference nil
ductility transition temperature (RT Nor) as a result of neutron embrittlement. The adjusted reference 
temperature (ART) of the limiting vessel material is used to account for irradiation effects. 

Four vessel regions are considered for the development of the pressure-temperature curves: 1) the 
core beltline region; 2) the non-beltline region (other than the closure flange region and the bottom 
head region); 3) the closure flange region and 4) the bottom head region. The beltline 
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region is defined as that region of the reactor vessel that directly surrounds the effective height of the 
reactor core and is subject to an RT NOT adjustment to account for radiation embrittlement. The non
beltline, closure flange, and bottom head regions receive insufficient fluence to necessitate an RT NOT 

adjustment. These regions contain components which include; the reactor vessel nozzles, closure 
flanges, top and bottom head plates, control rod drive penetrations, and shell plates that do not directly 
surround the reactor core. Although the closure flange and bottom head regions are non-beltline 
regions, they are treated separately for the development of the pressure-temperature curves to address 
1 OCFR Part 50 Appendix G. requirements. 

Boltup Temperature 

The limiting initial RT NOT of the main closure flanges, the shell and head materials connecting to 
these flanges, conne'cting welds and the vertical electroslag welds which terminate immediately 
below the vessel flange is 23°F. Therefore, the minimum allowable boltup temperature is 
established as 83°F (RT NOT + 60°F) which includes a 60°F conservatism required by the original 
ASME Code of construction. 

Figures 3.6.K-1 through 3.6.K-3 Pressure Testing 

As indicated in Figure 3.3.6.K-1 through 3.6.K-3 for pressure testing, the minimum metal 
temperature of the reactor ve~sel shell is 83°F for reactor pressures less than 312 psig. This 83°F 
minimum boltup temperature. is based on a RT NoT of 23°F for the electroslag weld immediately 
below the vessel flange and a 60°F conservatism required by the original ASM E Code of 
construction. The bottom head region limit is established as 68°F, based on moderator 
temperature assumptions for shutdown margin analyses. At reactor pressures greater than 312 
psig, the minimum vessel metal temperature is established as 113°F. The 113°F minimum 
temperature is based on a closure flange region RT NOT of 23°F and a 90°F conservatism required 
by 10CFR Part 50 Appendix G .. Beltline curves as a function of vessel exposure for 18, 20 and 22 
effective full power years (EFPY) are presented to allow the. use of the appropriate curve up to 22 
EFPY o( operation. 

Figures 3.6.K-1 through 3.6.K-3 are governing for applicable pressure testing with a maximum 
heatup/cooldown rate of 20°F /hour. 

Figure 3.6.K-4 - Non-Nucle_ar Heatup/Cooldown 

Figure 3.6;K-4 applies during heatups with non-nuclear heat (e.g., recirculation pump heat) and during 
cooldowns when the reactor is not critical (e.g., following a scram). The curve provides the minimum 
reactor vessel metal temperatures based on the most limiting vessel stress. The maximum 
heatup/cooldown rate of 100°F /hour is applicable . 
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Figure 3.6.K-5 - Core Critical Operation 

The core critical operation curve shown in Figure 3.6.K-5, is generated in accordance with 10CFR Part 
50 Appendix G which requires core critical pressure-temperature limits to be 40°F above any Pressure 
testing or non-nuclear heatup/cooldown limits. Since Figure 3.6.K-4 is more limiting, Figure 3.6.K-5 is 
Figure 3.6.K-4 plus 40°F. The maximum heatup/cooldown rate of 100°F/hour is applicable. 

The actual shift in RT Nor of the vessel material will be established periodically during operation by 
removing and evaluating, in accordance with ASTM E185-82 and 10CFR Part 50, Appendix H, irradiated 
reactor vessel material specimens installed near the inside wall of the reactor vessel in the core area. 
The irradiated speCimens are used in predicting reactor vessel material embrittlement. The operating limit 
curves of Figures 3.6.K-1 through 3.6.K-5 shall be adjusted, as required, on the basis of the specimen 
data and recommendations of Regulatory Guide 1.99, Revision 2. 

3/4.6.L Reactor Steam Dome Pressure 

The reactor steam dome pressure is an assumed initial condition of Design Basis Accidents and transients 
and is also an assumed value in the determination of compliance with reactor pressure vessel 
overpressure protection criteria. The reactor steam dome pressure of ~1005 psig is an initial condition of 
the vessel overpressure protection analysis. This analysis assumes an initial maximum reactor steam 
dome pressure and evaluates the response ,of the pressure relief system, primarily the safety valv~s • 
during the limiting pressurization transient. The determination of compliance with the overpressure criteria 
is dependent on the initial reactor steam·dome pressure; therefore, the limit on this pressure ensures that 
the assumptions of the overpressure protection analysis are conserved. · · 

3/4.6.M Main Steam Line Isolation Valves 

Double isolation valves are provided on each of the main steam lines to minimize the potential leakage , 
paths from the containment in case of a lil'1e break. Only one valve in each line is required to maintain the 
integrity of the containment, however, single failure considerations require that two valves be OPERABLE. 
The surveillance requirements are based on the operating history of this type of valve. The maximum 
closure time has been selected to contain fission products and to ensure the core is not uncovered 
following line breaks. The minimum closure time is consistent with the assumptio!1s in the safety analyses 
to prevent pressure surges. 

3/4.6.N Structural Integrity 

The inspection programs for ASME Code Class 1, 2 and 3 components ensure that the structural integrity 
of these components will be maintained at an acceptable level throughout the life of the plant. 

The inservice inspection program for ASM E Code Class 1, 2 and 3 components will be performed i.n 
accordance with Section XI of the ASME Boiler and Pressure Vessel Code and applicable addenda as 
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required by 10 CFR Part 50.55a(g) except where specific written relief has been granted by the NRC 
pursuant to 10 CFR Part 50.55a(g)(6)(i). · 

3/4.6.0 Residual Heat Removal - HOT SHUTDOWN 

3/4.6.P Residual Heat Removal - COLD SHUTDOWN 

Irradiated fuel in the reactor pressure vessel generates decay heat during normal and abnormal shutdovm 
conditions, potentially resulting in an increase in the temperature of the reactor coolant. This decay heat 
is required to be removed such that the reactor coolant temperature can ·be reduced in preparation for 
performing refueling, maintenance operations or for maintaining the reactor in cold sh~tdown conditions. 
Systems capable of removing decay heat are therefore required to perform these functions. 

A single shutdown copling mode subsystem provides sufficient heat removal capability for removing core 
decay heat and mixing to assure accurate temperature indi~tion, however, single failure considerations 
require that two subsystems be OPERABLE or that al!e~ate methods capable of decay heat removal be 
demonstrated and that an alternate method of coolant mixing be in operation. An OPERABLE RHR 
shutdown cooling subsystem consists of one OPERABLE RHR pump, one heat exchanger, and the 
associtated piping and valves. The two subsystems have a common suction source and are allowed to 
have a common heat exchanger and common discharge piping. Therefore, to meet the Limiting Condition 
for Operation, both pumps ih one loop or one pump in each of the two loops must be OPERABLE. Since 
the piping and heat exchangers are pa~sive components that are assumed not to fail, they are allowed to 
be common to both subsystems (the ability to take credit for a common heat.exchanger and discharge 
piping only applies to the SDC mode of RHR). 
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