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By letter dated April 14, 1997, the staff provided a request for adational information (RAI) to facilitate its review of
NSP's license amendment request for the Monticello Nuclear Generating Plant (MNGP) Power Rerate Prograrn
This letter provides NSP's response to the staff's request

Please contact Joel Beres, Monticello Licensing, at (612) 295-1436 if additional information is required
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Attachments

(1) Affidavit to the US Nuclear Regulatory Commission
(2) NSP RA| Rersponse

(3) GE NEDC-32498, Rev. 1, “Reactor Pressure Vessel Power Rerate Stress Report Reconciliation fo
Monticello Nuclear Generating Plant

(4) GE NEDC-32647, “Monticello Cobalt Transport and Shutdown Drywell Dose Rate Mode! Calculat
Resuits

(5) Figuros 8, 10, and 12 of GE-NE-B1100683-1

(6) Load Histogram for Core Spray Piping / Safe End (Duty Mag

(7) EQ Profiles
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Tabie 2-1 Containment Response Parameters

RATED DBA-LOCA SHORT TERM SBA-LOCA
POWER LEVEL* DRYW-LL PEAK LOCA DRYWELL
PEAK TEMP DW PRESSURE PEAK TEMP
1670 MW 282°F (1.2) 42 3 psig (3) 335°F (4)
1670 MW 286 8°F (5) 40 6 psig (5 330°F (6)
1880 MWt 285 5°F (5) 39 5 psig (5 331°F (6)
Notes

(1) NEDO - 30485 Table 1, Code HXSIZ with May-Witt decay heat

(2) NEDO - 32418, Table 3-1, Code HXSIZ with ANS 5 1 decay heat

(3) NEDO -30477, Table 3-3 . Code M3CPT with May-Witt ducay heat

(4) AE-083-0983, Table 1, Code SHEX with May-Witt decay heat

(7) GE-NET2300731-1, Table 3, Code SHEX with nominal ANS 5 1 decay heat
(b) GE-NET2300731-1, Table D-1, Code SHEX with nominal ANS 5 1 decay heat

*Evaluations were conducted assuming *02% of the rated power level (€ g 1703 MWt was assumed for the
1670 MW case)

The Exhibit A wording wili be changed in the revised rerate license amendmant request

Slight increases in the current a~cident (DBA/LOCA) and normal conditians for temperature. pressure, and
humidity for power rerate are considered insignificant as stated in Exhibit E (section 10.2.1.1)

a Define the slight increases for temperature. pressure. and humidity
b Explain why the slight increases are considered insignificant .

1) Has each piece of equipment been evaluated to ensure it is still qualified?
2) Explain why equipment remains qualified

¢ Section 10.1, Exhibit E, states that these increases are well within the margins in the existing
environmental qualification (EQ) envelopes

1) Do these increases cut into test margins or do they cut into the margin between qualification

levels and actual predicted profiles?
2) Define how margins are being cut

NSP Response

See Question 1 above for a discussiun of normal conditions.  The responses below address accident
conditions

a Define the slight increases for temperature, pressure, and humidity

NSP Response
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The first row in Table 2-1 above shows the peak containment temperature and pressure conditions
used as the basis for equipment qualification for the current power level The table also shows that
the current peak containment temperature and pressure used for equipment qualification bounds
the temperature and pressure results for the 1880 MW! power level  For the shor term condition
the EQ temperature profile is derived from the ten perature response associated with the SBA-
LOCA The slight increase identifie * in Exhibit € is based on the DBA/LOCA containment
refponse curves for temperature and pressure and refiects changes in non-limiting pressures and
tempsratures for the DBA/LOCA at long term conditions

Humidity is assumed to be 100% for all power cazes

Explain why the slight increases are considered insignificant

NSP Response

Certain accident profiles change under rerate conditions.  As a result, the integrated exposure to
temperature increases slightly.  This slight increase, however, does not significantly affect thermal
degradation and does not preclude qualification of the affected equipment

Since portions of the 1880 MW! temperature response were not contained within the current power
EQ temperature profile, an evaluation was performed t» demonstrate qualification An equivalent
integrated temperature evaluation for EQ equipment in containment was calculated using the
Arrhenius methodology This methodology was previously approved by the Staff by its SER for
Monticello dated January 4, 1983 ( See saction 4 therein)

In order to evaluate the differences. a dry vell DBA temperature envelope was developed The
DBA temperature enve ope was constructed by choosing points that bounded the 1880 MWt
containment DBA temperature profile. The results from MNGP Calculation CA 97-176 show that
the equivalent temperature exposure time for the EQ temperature evaluation profile exceeds the
equivalent temperature exposure time for the DBA temperature profile. Therefore, the existing EQ
temperature evaluation profile bounds the DBA temperature profile.

Portions of the 1880 MW pressure response were not contained within the current power EQ
pressure profile. This is considered acceptable since the current power peak containment
pressure used for environmental qualification bounds the peak containment pressure at rerate
conditions, and the failure mode mechanisms associated with the prassure paramieter do not
include time dependent aging effects.

The eval.ation above supports containment equipment qualification with the current envelopes of
pressure and temparature.

1) Has each piece of equipment been evaluated to ensure it is still qualified?

NSP Response

Equipment located in areas where temperature, pressure and humidity requires
environmental qualification (EQ) was evaluated to determine the effect of changes (if any)
to the environmental profiles.  For equipment located in containment, equipment qualified
at 1670 MW remains qualified at the rerate conditions since the profile used for
qualification is still bounding For areas outside containment an evaluation was
completed that concluded that each piece of environmental qualified equipment would
remain qualified at the 1775 MWt power level

Prior to implementation of power rerate at MNGP, environmental qualification files will be
revised to reflect the envirorimenial profile changes required by the power rerate
program
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2) Explain why equipment remains qualified

NSP Response

Equipment located .n areas where temperature, pressure and humidity conditions
requires equipment qualification (EQ) was evaluated to determine the effect of changes (if
any) to the environmental profiles  For the in containment area, equipment qualified at
1670 MWt remains qualified at the rerate conditions since the profile used for qualification
1s still bounding  For areas outside containment the environmentai conditions tested 1o
exceeds the expected environmental conditions at 1776 MW porver level with the one
exception noted  No new environmentally harsh areas are created at power rerate
conditions

¢ Section 101, Exhibit E states that these increases are well within the margins in the existing
environmental qualfication (EQ) envelopes

1) Do these increases cut into test margins or do they cut into the margin between
qualification levels and actual predicted profiles?

NSP Response

These increases do not affect test margins. DBA/LOCA containment response curves for
lemperature and pressure, as discussed above, contain changes in non-limiting
pressures and temperatures for .\ve DBAALOCA at long term conditions as compared to
the current power EQ containment response curves

The margin between the predicted profiles ( the analytical response) and the EQ
evaluation profile (a tool for EQ evaluation purposes that is a conservative approximation
of the analytical response) has been reduced The margin between the EQ evaluation
profile and the test profile has not been reduced.

2) Define how margins are being cut

NSP Response
Please see the response to 3.b and 3.¢ (1) above.

4 Provide an EQ Package for one piece or type of electric equipment that is within the scope of 10 CFR 50 49
which demonstrates (1) continued qualification for the rerate environment and (2) the provess for
establishing qualification for the increased temperature pressure, humidity and radiation levels for power
rerate

See the attached EQ file.

5 On page A-58 it is implied that minor modifications (required to assure the continued qualification of
electrical equipment outside the scope of 10 CFR 50 49) are not considered unreviewed safety questions
and thus will be implemented under the provisions of 10CFR 50.59 during implementation of power rerate
10 CFR 50.59 requires. in part. that a proposed change be deemed to involve an unreviewed safety
question if the probability of malfunction of equipment important to safety previously evaluated in the safety
analysis report may be increased. The increase in system temperature, pressures, or power requirements
identified to exist on page A-24 Exhibit A (ns matter how minor) can be interpreted to increase the
probability of malfunction of heat sunsitive electncal equipment important to safety Thus. any modification
to electncal equipment due to increased ten ‘erature, pressures, or power requirements associated with
MNGP power rerate could be considered an unreviewed safety question. Explain why (or how) these future
modifications (which have yet to be identified) should (or will) not be considered unreviewed safety
questions
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Electrical equipment outside of the scope of 10CFR 50 49 has been evaluated 1o ensure that it remains
within appropriate design limits  This equipment will operate at the same flow rates and pressures as
currently aliowod.  Temperatures for ambient conditions will be maintained within onginal design limits

The modification program requires the screening of each modification for 10CFR50 59 applicability Page
A-58 states “minor system modifications are to be performed to enhance the capacities and capabi.ties of
installed plant systems " Exhibit D lists those minor system modifications. None of these listed
modifications are to equipment that requires environmental qualification or are in the scope of the £G
program  This list of hardware changes does not involve electrical equipment important to safety and
therefore would not be an unreviewed safety question

The equipment referred to in Exhibit A page A-24 will be qualified for its application and locatior -
accordance with 10 CFR 50 48 This includes all equipment within the scope of 10 CFR 50 49

Page A-24 identifies that equiprent qualification can be met in aimost all cases, NSP's evaluation identified
the following components that require additional work.

- One cable type that meets qualification requirements at 1775 MWt power level. but that additional
testing, documentation or cable replacement with a different cable type would be required at 1880
MWt power level

- One type of conduit seal would have a reduced qualified life in some applications at 1775 MW
power level, and would require replacement. reanalysis or retesting at 1880 MW power levei

Section 6 of Exhibit E indicates that a Northem States Power (NSP) grid stability analysis has been
performed at 1775 MW to venly no significant effects on gnd stability and reliability. Explain why there are
"no significant effects on gnd stability and reliability

NSP Response

It is important to note that Monticello is not licensed to the requirements of GDC 17 of Appendix A to 10
CFR 50 and is not licensed to the s.ability criteria of any IEEE standars's  However, in lipht of the staff's
recent concerns with electric grid reliability and in accordance with good engineenng judgment, NSP
determined that a calculation to address these concerns was prudent. NSP Calcuiation CA 97-144,
“Summary of the Effects of MNGP Power Rerate on 1 ransmission System Reliability anc Stability,” has
been completed and shows that the transmission system remains staole and reliable with MNGP initially
operating at 1775 MW for the following grid contingencies identified in IEEE Standard 765, “Preferred
Power Supply for Nuclear Power Generating Stations *

(1) Loss of the nuclear power generating unit

(2) Loss of NSP's largest generating unit

(3) Loss of the largest transmission circuit or intertie
(4) Loss of largest system load

The acceptance criteria for stability and reliability is based on the design standards for bulk transmission
system performance as delineated by the Mid-Continent Area Power Pool (MAPP). These standards
include, among other requirements, steady state pre-contingency voltage limits of 0.95 to 1.05 pu and post-
contingency voltage limits of 09 to 1.1 pu

NSP requests that this calculation not be misconstrued as a commitment to change the plant's licensing
basis in the future

Provide results of analysis which demonstrates that sufficient power will remain available and connected to
safety systems from the offsite system (transmission network) immed:ately following reactor trip caused by
LOCA when operating MANGP at 17/5 MW for all expected modes of operation of the transmission network
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NSP Response
Please note that the response for Question 7 is contained in (he response 10 Question 10

8 Provide results of analysis (or other justification) which demonstrates that there has been no reduction in
margin (due to power rerate) between trip selpoints for loss of voltage or degraded grid voltage protective
schemes installed on safety buses and transient voltage on safety buses that are expected following
reactor trip due to a LOCA

NSP Response
Please note that the response to Question B is contained in the response to Question 10

9 Technical specifications will allow plant operation with the IR and 2R transformers operable while the 1AR
transformer is out of service It is not clear that the 1R and 2R transformers eac; have sufficient capacity
and capability to supply safety-related loads for this mode of operation. It is also not clear if operability
requirements need to be established for the automatic load shedding feature on the 1R transformer (or for
the administrative procedures for imiting load on the 1R transformer) for this mode of operation. Provide
technical specification changes that preclude this mode of operation or provide a system description. the
results of analysis that demonstrale compliance with design-basis requirements. and proposed limiting
conditions for operation (if applicable) for this mode of operation

NSP Response
Please note that the response to Question 9 is contained in the response t¢ Question 10

10 Technical specifications will allow plant operation with the 1R and 1AR transformers operable while the 2R
transformer is out of service. Provide technical specification changes that preciude this mode of operation
or provide a system descnption, the results of analysis that demonstrate compliance with design-basis
requirements, and proposed limiting conditions for operation (if applicable) for this mode of operation

NSP Response

Please note that the responses for Questions 7 through 10 inclusive are contained in the response 10
Question 10.

The central issue to questions 7 through 10 is the effect of rerate upon the operation of the 'R transformer
The 2R transformer has significant loading margin and does not approach any loading limitations due to the
increase in loads due to rerate. The 1AR transformer scheme includes a load shed that leaves only the
safety related buses. The 1AR loads are not affected by power rerate. In addition to the 1R X winding
loading issue discussed in detail in the response to Cuestion 11 below, the following issues describe the
effect of rerate for 1R transformer as currently configured

The rerate loading analysis has focused more attention on voltage capabilities of the local 116 KV System
Currently, the plant has adn.inistrative limits on minimum 115 KV system voitage which are dependent upon
whether No. 10 transformer is in service  The “strong grid” (low grid impedance) case is when No. 10
transformer is in service to provide a lower impedance connection between the 345 KV transmission
system and the 1R primary winding. The “weak grid" case is the case when No. 10 transformer is not in
service. Under the weak grid cases, the minimum 115 KV system voltage is required to be higher than the
strong grid case. A minimum voltage requirement corresponds to that voltage sufficient to recover steady
state voltage above the degraded voltage reset point when the plant is on 1R and No. 10 transformer is out
of service Linder rerate conditions, the minimum voltage requirement increases above present limits, and
this voltage may not be available from the grid uniess special provisions are made.

NSP has been considering several options to address the above issue as well as the 1R X steady state
loading issue discussed in the response to Question 11 below.  As discussed in a September 4 1997
phane conversation with the staff, tap changes to plant transformers have exceilent potential for resolving
the 1R loading issues
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Table 48-1.1—Plant Damage States
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Table 48.1.2-Release Modes

"rlv.\,1’0|

Suppression
Pool




e B R SR T S —

ARG S5 PSR R

(A et sy maae 1o e ry e

g )

eI 7 g







Table 48 2.1 Internal Fire HE Ps

Basic Events Description Base Case Rorate
Pre bability Probabilit

Table 48.2.2 Level 1 Core Namage Frequencies by Accident Classes (Base and Rerate Cases)

internal Fire




able 43-2.3 Core Damage Frequency Due to Tornado Generated Missiles

Tornado Generated Missiles Vulnerabilities
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