! Consumers
cnmpany Vice President - Projects, Engineering

and Construction

Ganeral Offices: 1945 West Parnal! Road, Jackson, M| 49201 « (517) 788-0453

July 1, 1983

Harold R Denton, Director

Office of Nuclear Reactor Regulation
US Nuclear Regulatory Commission
Washington, DC 20555

MIDLAND ENERGY CENTER PROJECT
MIDLAND DOCKET NOS 50-329, 50-330
CORE DAMAGE ASSESSMENT PROCEDURE
FILE: 0927.4 SERIAL: 23228

ENCLOSURE: TEN COPIES OF THE MIDLAND PLANT CORE DAMAGE ASSESSMENT FROCEDURE

Enclosed are ten (10) copies of Consumers Power Company's Midland Plant Core
Damage Assessment Procedure for NRC Staff review. In addition, the
information regarding post-accident analytical accuracies is attached as an
approved FSAR Change Notice. This information will be incorporated into the
next revision of the Midland FSAR. In conjunction with the summary of post-
accident analytical procedures provided in the NUREG-0737 response section of
the FSAR, this letter provides the information necessary to complete the
review of Licensing Condition Six of the Midland Plant Safety Evaluation
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JGKeppler, Administrator, NRC Region III |
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CONSUMERS POWER COMPANY
Midland Units 1 and 2
Docket No 50-329, 50-330

Letter Serial 23228 Dated July 1, 1983

At the request of the Commission and pursuant to the Atomic Energy Act of
1954, and the Energy Recrganization Act of 1974, as amended and the
Commission's Rules and Regulations thereunder, Consumers Power Company submits
the Midland Plant Core Damage Assessment Procedure and an approved SAR Change
Notice detailing the Post Accident Sampling System Accuracies.

CONSUMERS POWER COMPANY

Cook, Vice President
cts, Engineering and Construction

Sworn and subscribed before me this 5 day of _ Lr/; /757 .

=, d/”f:"‘)_/ S 7 €

Notary Public
Jackson County, Michigan

My Commission Expires ‘:/aé Com st 5,/ PF
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QUALITY ASSURANCE PROGRAM

. G SAA CHANGE NOTICE
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' 8. REFERENCED SECTIONS CF SAR FSAR Cross Reference Index has ‘:un checked and arffected |
i TSAR pages are attached which reflect appropriate changes.|
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. 7. DESCRIPTION OF CHANGE Is the purpose of this change for anything other than:
Closing an ACRS/SER cpen item, correcting an editorial
error or providing ‘.r.fion already committed %o in

NRC correspondence? N~

If yes, provide furthur justification for the change in
1 Block 3.
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Responses To NRC Questions-IMI-l]
' : ) ¢ Midland 1&2

Response

1. The response to NUREG-0737, Item [I.B.3 has been revised in '
response to this question. In addition, Section 9.3 has been
revised to include a description of the post-accident |
sampling system (PASS). Selected analytical chemistry
procedures with documentation demonstrating compliance with
licensing conditions will be available on reguest for NRC
audit 4 months prior to exceeding 5% power operation. 1

s
[

2. Sufficient shielding to meet the regquirements of GDC-19,
assuming a Regulatory Guide 1.4 release, will be provided. |
Regulatory Guide 1.4 source terms were chosen because Midland I
1s a PWR. Regulatory Guide 1.3 applies to BWRs.

3. Midland has not committed to implementation of Regulatory |
Guide 1.37, Rev 2, as noted in Appendix 3A. However, the l
Midland design for post-accident sampling meets the intent of !
Regulatory Guide 1.97, Rev 2, as modified and clarified
below.

The Midland PASS uses a Sentry Model B sampling panel in
conjunction with manual grab sample technigues. Pcst-
accident sample analysis capabilities are provided as
follows: 18

For primary coolant and sump samples:

a. Gross Activity - Sample gross activity will oe analyzed
over the range of 10 uCi/ml to 10Ci/ml by summation of
gamma-emitting isotope activities determined during
gamma spectrum analysis.

FnIERY 4 Mere

b. Gamma Spectrum - As noted above, a gamma spectrum

isotepic analysis will be provided.

c. Boron Content - Consistent with ALARA, boron
concentration will be initially determined by analyzing
a 1,000 to 1 diluted sample. Analysis of this diluted
cample will provide a determination of boron content
over a range of 500 to 6,000 ppm. The boron analytical
technigque proposed for this analysis 1s the generic

LIy ZqQuipm Corp. 7he
SRS AEYCRA DL SRS SRR, IR T T |
It is noted that the 500 to 6,5gﬁhbpm range for ‘
!

aetermination of boron content is adequate for verifying
maintenance of reactivity contrcl, because 2,270 ppm 1s
the boron content specified for cold shutdown.
Furthermore, this sample analysis is confirmatory and
not the primary methed of verifying post-accident
reactivity control. As noted in Section 7.5, safety
grade neutron flux monitoring 1is provided as the primary
and direct indication of reactivity ceantrol. In

Q&R-TMI 5 Revision 41
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Responses TO NRC Questions-TMI-
Midland 182

addition, should the initial boron content analysis
indicate boron concentratiocns below 500 ppm, the PASS
has the capability of obtaining an undiluted sample for
analysis below 500 ppm. A decision to analyze an
undiluted sample for boron content would be made at that
time based on ALARA and the need to obtain further
information.

Chloride Content - Ccnsistent with ALARA, chloride
concentration will be initially determined by analyzing 38
a 1,000 to 1 diluted sample. This analysis 1s capable
of determining chloride content from 10 to 20 ppm and
erves as an early indication that an extreme chloride
condition exists. The chloride analytical technique
utilized for this analysis is high pressure ‘}iﬁuid
chromo hy (HPLC). THE ANALYTRAL PhkibnT ERAROR FOR
w7104 ~o:‘tfoz‘;: Zw~ ’;«"5&?’"5’74:7;“3":0 1“’"‘ o) SAMPE
junction with the chloride anaf;sis. a dissolved |

hydrogen gas analysis utilizing gas chromotography will (41
be performed to assess the potential for long term
chloride stress corrosion cracking. If this analysis
verifies that hydrogen concentraticn in the reactor
ccolant system (RCS) is greater than 5 cc/kg, then it 1is
reasonable to assume that oxygen will have been
scavenged and no further immediate chloride analysis is
required, because one of the required factors for stress
corrosion cracking is not present. Additionally, an
undiluted sample will be obtained through the PASS for

o later and more accurate confirmation of chloride
content. This confirmatory analysis will be performed
within 2 or 3 weeks dependent on ALARA considerations.

|
!
|

I1f hydrogen concentration in the reactor coolant system ;
cannot be verified to be significantly above 25 cc/kg i
(i.e., normal operating range) for RCS isclatable
accidents, then it can reasonably be assumed that a
substantially smaller percentage core damage has

® occurred than is considered in the design for post-
accident sampling and analysis. In that case, onsite
chloride analysis of an undiluted sample should be
possible consistent with ALARA. Such analysis would
utilize the HPLC analytical technique for determination
of chloride contant from 0.15 ppm to 20 ppm within the 4 |
day time frame permitted by NUREG-0737. !

e. Dissolved Hydrogen - Consistent with ALARA, a diluted
sample will be analyzed for dissolved hydrogen within
the 3 hour time constraint of the regulatory guide.
This analysis, utilizing gas chromotography, will be
capable of determining dissolved hydrogen over the range
of at least 50 to 2,000 cc/kg at atmospheric pressure.
Midland is in the process of determining the lowest
practical analytical limit for dissclved hydrogen

QR-TMI 6 Revision 41
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Responses _to NRC Questicns-TMI-II

Midland 1&2

conce n utilizi samples diluted %°,;},s ..‘e.r‘x't ;ya:g“/ | 38
ALARA consxdor&t‘zgp 33 !*M “/‘;rnm e s ' o
£, DzssofvcdﬂbnyZn q&onszstent with the above discussion

of chloride analysis, dissolved oxygen will not bpe

analyzad at part of the immediate accident response.

Concern with oxygen in terms of its contribution to

chloride stress corrosion cracking can be inferred Ly
determination of hydrogen concentration. As discussed |
above, 1f hydrogen concentration is greater than 18
S cc/kg, it can be reasonably assumed that oxygen is not .
present in detectable guantities. In the event that !
dissolved hydrogen cannot be detected at its minimum |
detectable level, the oxygen concentration will be

assumed to equal its saturation concentration at the
prevailing sump temperature. In addition, within

30 days following the accident, an online oxygen monitor

will be installed in the system for oxygen analysis if 141
necessary.
g. pH - Determination of pH is used in conjunction with

oxygen and chloride analyses to estimate the potential
for long-term chloride stress corrosion cracking.
Consistent with ALARA, pH will'be initially determined
to within one pH number as an indication of whether an
extreme pH condition exists. This analysis will be
performed within the 3 hour time constraint of the
regulatory guide. In addition, undiluted samples will
be taken for later and more accurate confirmatory
analyses consistent with the previous discussion on
chloride analysis.

38

For containment air samples:

a. Gamma Spectrum - A grab sample capability is provided
for analyzing gamma 1sctopic spectrum.

b. Hydrogen and Oxygen Content - A comsip Delphi analyzer i
is provided for hydrogen concentration measurement from
0 to 10%. Pefer to Subsecticn 6.2.5.5.3 [or more
information on the Delphi analyzer. In addition, the
capability to take a grab sample through the PASS 1is
available.

Electrical components of the PASS, aside from containment
isoclation valves, will be powered from non-Class 1lE, diesel
backed, ac power. Power to these ccmponents will be
administratively restored upon loss of offszte power. Power
to the containment isclation valves will be from the

Class 1lE, ac power system. In order to sample and analycze
within 3 hours, access to the PASS panels 1s reguired. It
has been verified that the PASS liquid sample panel can be
accessed 30 minutes after an accident and that the PASS

ision 41
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PEAK SHIAT
Peax AeeA DIFFERENCES | dutempumddinit AND PEAK BROADENING

ARE CUNLIZED FoR AN INDICATON oF THE ANTICIPATED ACCLEAcY
0F SAMMA SPECTROSCOPY UNDER ACCIDENT CondimomsS ., RIGH counT
RATE MieruRES (BA-123 AT 30,000 +o 40,000 cPS ~MIXED WITH
Co-e0 AT 2,006 ¢PS) RAVE BEEN MEASORED AND (OMPARED
WOITH Co -6 MeNE. KeSoLTANT REPRESENTIATIVE VALUES ARE
AS Fouans : THE DFEFGRENCE BETWEEN THE TUWo & -60

PEAK SHIFT
PEAL AREAS |5 (EsS THAN 25% ; THE ewmauer—Swwmr (S

OF FULL SCALF
WATHIN aos°(o; AnD THE PEAK BROADENING 1S LESE THAN
25 % . IT (S ConSIDERED THAT THLS RESPaNIE 15 REPRESENT-

ATIVE oF GANMA S ECTR0SCOPY RBLeLRALIES OANDER A<IDEAT

CenDiMoNS.



