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1.0 INTRODUCTION

The Midland Plant Units 1 and 2 Safety Evaluation Report was issued on November 12,
1970. On January 14, 1972 a Supplementa! Safety Evaluation Report was fssued
sroviding the staff's review and conclusions regarding the Midland Plant Units 1 and
? emergency core cooling system, radicactive waste treaatment system and Consumers
Power Company financial qualifications.

Construction permits CPPR-81 and CPPR-82 authorizing construction of tnz = ‘dland
Plant Units 1 and 2 were issued to the Consumers Power Company (Licensee) on
Decen.er 15, 1972.

On July 21, 1776, the United States Court of Appeals for the District of Columbia
Circuit in Nelson Aeschliman, et al. v. U.S. Nuclear Requlatory Commission, 547 F2d 622,
among other matters remanded for clarification the June 18, 1970 report issued by

the Advisory Committee on Reactor Safeguards (ACRS) for the Midland Plant Units 1 and

2.

On August 16, 1976, the Commission reconvened an Atomic Safety and Licensing Board
{Board) to consider whether the construction permits for the Midland !Inits 1 and 2
should be continued, modified or suspended in light of the issues remanded by the
D.C. Circuit,

In a letter dated October 14, 1976, the licensing Bcard returned the original
Advisory Committee on Reactor Safeguards (ACRS) report to the ACRS for clarification.
In response to the Board's request, the ACRS fssued a "Supplemental Report on Midland
Piant Units 1 and 2" dated November 18, 1976. This ACRS report is attached as
Appendix 8., Therein the ACRS identified eleven ftems which were:

“...those items referred to in its paragraph on 'other
problems + lated to large water reactors' which had
been previously' identified by the Requlatory Staff
and the ACRS,' and which the Committee considered
applicable to the Midland Plant.” (Page 1 of the
November 18, 1976 letter.)

The purpose of this Supplement No. 2 to the Safety fvaluation Report for the Midland
Plant Units 1 and 2 is to provide an updated status and identify resolutions cf the
aleven identified ACRS ftems for the Midland Plant.

Appendix A to this supplement provides an update of major milestones that have
occurred for this facility since the fssuance of the Safety Evaluation Report on
November 12, 1970.
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2.1

2.0 DISCUSSION OF THE 11 ITEMS
IN ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
LETTER REPORT DATED NOVEMBER 18, 1976

Separation of Protection and Control Instrumentatipn

"1. Separation of protection and control instrumentation - The Applicant proposed
using signals from protection instruments for contro! purposes. The Committee
believed that control and protection instrumentation should be separated to the
fullest extent practicable, and recommended that the Applicant explore further the
possibility of making safety instrumentation more neirly independent of control
functions. (Three Mile Island, 1/17/68)."

The physical independence design of the circuits and electric equipment comprising or
associated with the Class IE power system, the protection system, systems actuated or
controlled by the protection system and auxiliary or supporting systems must assure
that operability of the protection system and the systems it actuates to perform
their safety-related functions are not compromised by any failure in the control
system or other nonprotecticn systems.

In order to show the resolution of the above Advisory Committee on Reactor Safequards _
(ACRS) item, it is necessary to establish the chronology of events. The ACRS concern
was first indicated in the Three Mile Island ACRS letter dated January 17, 1968, (See
Appendix 8 to this report) in the third paragraph of the second page. On August 30,
1968, the Institute of Electrical and Electronics Engineers (IEEE-279) standard was
issued and accepted for purposes of regqulations applicable to nuciear power plants.
This standard sets forth the criteria and requirements for separation of control and
protection instrumentation used in our evaluation of the Midland Plant design. At
the 122nd ACRS meeting held on June 11-13, 1970, the ACRS Committee completed its
review of the application bv the Consumers Power Company for a permit to construct
the Midland Plant, Units 1 and 2. On June 18, 1970, the Report on the Midland Plant,
Units 1 and 2, was issued by the ACRS wherein the concern regarding separation of
protection and control instrumentation identified by the Three Mile Island ACRS
letter was referenced.

In the Safety Evaluation Report by the Atomic Energy Commission (now the Nuclear
Regulatory Commission) for the Midland Plant issued on November 12, 1970 in Section
8.1 “Instrumentation and Control” the staff indicates that the applicant (Consumers
Power Company) will design the instrumentation for protection and control systems to
conrorm to JEEE-279 dated August 1968, and we concluded this was acceptable.
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2.3

Tnerefore the separation of protection and control instrumentation design for the
Midland Plant was resolved in the Staff's Safety Evaluation Report issued November 12,
1970 by the applicant's commitment to meet the requirements of the IEEE-279 Stand.rd
dated August 1968. In Section 8.4, “Installation Criteria,” of our Safety tvaluation
Report dated November 12, 1970, we indicated the applicant will develop more detailed
criteria and procecures for installation of protection and emergency power systems as
recommended by the ACRS., In Amendment 32 to the Preliminary Safety Analysis Report,
the appliicant, to comply with this recommendation, submitted the detail criteria and
procedures for installation of the protection and emergency power system for the
balance-of-plant. These detailed criteria and procedures are currently being reviewed
by tne staff and will be completed prior to installation of these systems., The detail
criteria and procedures for installation of the protection and emergency power Systems
for the nuclear steam supply system will be submitted for staff review and approval
prior to installation of these systems.

Acceptability of the final implementaticn of these requirements will be determined
during the operating license review stage fcr the Midland facility.

Vibration and Logse Parts Monitoring

“2. Vibration and loose parts monitoring - The Committee recommended that the
Applicant study possible means of in-service monitoring for vibration or the presence
of loose parts in the reactor pressure vessel as well as in other portions of the
primary system, and implement such means as found practical and appropriate.
(Palisades, 1/27/70)."

The loose part monitoring system is designed to provide early warning of reactor
components which have failed or are vibrating to such an extent that failure may be
imminent

The staff Safety Evaluation Report on the Midland Plant, issued on November 12, 1970,
and the Supplemental Safety Evaluation issued on January 14, 1972, make no mention of
a requirement for a loose parts and vibration monitor. However, in a response to the
staff question 4.5 in Amendment No. 5 to the PSAR, the licensee committed to install a
locse parts monitor if a practical and reliable system were available. Tuch eruipment
as m “ht yltimately be required can be in the nature of add-on equipment which could
be added to a plant at any time. Loose part monitoring systems are currently available
and we will resolve this matter during the operating license review stage for the
Midland Plant Units 1 and 2.

Acceptability of the final implementation of this requirement will be determined
during the operating license review for the Midland Plant, Units | and 2.

Potential for Axial Xenon Oscillations

“3. Potential for axial xenon oscillations - The Applicant was continuing studies on
the possible use of part-length rods for stabilizing potential xenon cscillations.

2-2



2.4

Solid poison shims were to be added to the fuel eleients if necessary to make the
moderator temperature coefficient more negative at :he beginning of core 1ife.
(Three Mile Island, 1/17/68)."

This subject is addressea in the staff's Safety Evaluation Report in the Midland
Plant issued on November 12, 1970. The staff noted that analyses at that time
indicated that the core would be stable to potential radial or azimuthal power
oscillations due to xenon, and that potential axial oscillations could be controlled
by use of part-length control rods.

Tests of core stability were performed during start-up tests for the Oconee Unit 1
reactor, a sister or similar type unit to the Midland Plant reactors. A diagonal
(combination of axfal and azimuthal) oscillation was induced at 75 percent full power
and the reactor response was monitored for 72 hours. The azimuthal component of the
oscillation was damped, but the axial component was divergent. At 70 hours into the
transient, the part-length rods were used to suppress the axial imbalance which was
reduced to near zero where it was maintained.

On the basis of this demonstration of azimuthal stability of the Oconee lnit 1
reactor (essentially identical to the Midland Plant reactors) and the ability of the
control system to suppress axial oscillations, we conclude that this concern is
resolved for the Midland Plant.

The use of solid poison shim rods in the fuel element provides a means to assure that

tne moderator temperature coefficient is only slightly positive or negative throughout

the core life. Where some Technical Specifications allow a slightly positive coefficient,
the accident and stability analyses take this into account. Burnable poison provisio. <
have been designed into the Midland Plant fuel to reduce excessive positive coefficients
to allowable values.

Acceptability of the fina! implementation of these requi~ements will be determined
during the operating license review for the Midlant Plant.

The 8ehavior of Core-Barrel Check Valves in Normal Operation

"4. The behavior of core-barrel check valves in normal operation - The Applicant had
proposed core-barrel check valves between the hot leg and the cold leg to insure
proper operation of the ECCS under all circumstances. Analytical studies had indicated
that vibrations would not unseat these valves during normal operation. The fommittee
desired that this point be verified experimentally. (Three Mile Island, 1/17/68)."

This matter is of generic concern to nuclear steam supply systems designed by Babrack
and Wilcox. Other reactor vendor: do not use core-barre)l vent valves. The concern
of the Committee was that there was a potential for the core-barrel check valves to
open during normal operation allowing excessive core by-pass flow.

2-3
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For the Oconee units, which are of Babcock and Wilcox design and sister or similar
type units to the Midland design, the staff initially imposed a 4 .6 percent reactor
coolant flow penalty in the thermal-nydraulic design analysis to provide conservatism
due to the possibility of leakage through the vent valves during normal operation,
By letter to the licensee of the Oconee Nuclear Station (Duke Power Company) dated
January 30, 1976, the staff advised the licensee that it had concluded that sufficient
evidence had been provided by Babcock and Wilcox to assure that the core-barrel vent
valves would remain clcied during normmal operation. Accordingly, we advised the
licensee that the vent valve flow penalty could be eliminated provided the licensee
established appropriate surveillance reguirements to demonstrate, at each refueling
outage, that the vent valves are not stuck open and that they operate freely.

The Oconee resolution of this matter is directly applicable to the Midland Plant
design since the designs are identical and the matter is therefore satisfactorily

resolved for the Midland Plant,

Acceptability of the final implementation of the core-barrel check valves requirements
will be determined during the operating license review for the Midland Plant.

The Potential Consequences of Fuel Handling Accidents

“§. The potential consequences of fuel handling accidents - The Committee believed
that further study was required with regard to potentia’ releases of radicactivity in
the unlikely event of gross damage to an irradiated subassembly during fuel handling
and the possible need for 2 charcoal filtration system in the fuel handling building.
The Committee recommended that this matter be resolved in a manner satisfactory to
the Regulatory Staff. (Hutchinson Island, 3/12/70)."

This concern is resolved by General Design Criterion 61 of Appendix A to 10 CFR Part
50 which requires that fuel storage and handling systems be designed to assure
adequate safety under normal and postulated accident conditions. Pequlatory Guide
1.13 "Spent Fuel Storage Facility Design Basis” describes a method acceptable to the
staff for implementing General Design Criterion 61.

By letter to the Licensee dated September 29, 1976, the staff noted that the initial
design of the Midiand Pland did not include charcoal filters in the exhaust system
for the spent fuel storage facility. However, the staff also noted that during
discussions with the Licensee, the Licensee had agreed to install charcoal filters in
conformance with Regulatory Guide 1.13. On the basis of this commitment by the
Licensee, the staf7 concluded that the design of the Midland Plant is in conformance
with Requlatory Guide 1.13 and is acceptable.

Acceptability of the final implementation of the Regulatory Guide 1.13 requirements
will be determined during the operating licensee re.iew for the Midland Plant.
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2.7

The Effects of Blowdown Forces on Core Internals

“§. The effects of blowdown forces on core internals - The Committee recommended
that the Regulatory Staff review the effects of blowdown forces on core internals and
the development of appropriate load combinations and deformation limits, (Three Mile
Island, 1/17/68)."

In the Safety Evaluation Report on the Midland Plant dated November 12, 1970 the
above ACRS item was resolved to the staff's satisfaction as discussed in Section 5.4,
“Reactor Vessel Internals," ana Section 15.10, "Blowdown Forces on Core Internals.”

This matter s partially covered by Requlatory Guide 1.20, "Comprehensive Vibration
Assessment Program for Reactor Incernals Nuring Preoperational and Initial Startup
Testing." By letter dated September 29, 1976, the staff informed the Licensee of our
conclusion that the Midland design was in full conformance to Regulatory Guide 1.20.

There have been recent additional concerns raised about the loads on reactors internals
during a loss-of-coolant accident, The staff now is working with all the reactor
vendors on this matter. The vendors, including Babcock and Wilcox, are developing
thermal- hydraulic codes that properly handle the loadings on the core internals

during subcooled blowdown. We expect that versions of these codes acceptable to the
staff will be available within about one year. To date, the preliminary indications
are that the internals design of the Babcoci and Wilcox reacters will withstand the
blowdown loads and is acceptable. In the event analyses indicate that the internals
design is not acceptable design modifications may be required. Resolution will pe
made during the staff's operating license review for the Midland Plant Units 1 and 2.

Assu ince That Loss-«f-Coolant-Accident-Related Fuel Rod Failures Will Not
Interfere With Emergency Core Cooling System

"7. Assurance that LOCA-related fuel rod failures will not interfere with ECCS
function - The f>mittee desired *o emphasize the importance of work to assure that
fuel-rod failures in loss-of-coolant accidents will not affect significantly the
ability of the ECCS to prevent clad melting, (Three Mile Island, 1/17/68)."

This matter is considered resolved on the basis of the generic rulemaking hearing on
Acceptance Criterfa for Emergency Core Cooling Systems for Light-Water-Cooled Nuclear
Power Reactors, RMS-50-1, which resulted in promulgation of regulations, specifically
10 CFR 50.46 and Appendix K to 10 CFR Part 50 to which all nuclear plants must comply.
The Midland Plant will be required to conform to these requirer: ts which will assure
that fuel rod failure will not interfere with the emergency core cooling system
function. Operating Plants of the Midland type are now meeting the requirements of
Appendix K to 10 CFR Part 50 and 10 CFR 50.46. As indicated in our Supplemental Safety
Evaluation Report dated January 14, 1972, the Midland Plant Unit 1 and 2 Emergency
Core Cooling Systems met the Commission's Interim Policy Statement and Acceptance
Criteria,
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During the operating license review the staff will require that the Midland Plant
Unfts 1 an. 2 emergency core cooling system meel the requirements set forth in
Append” « K tc 10 CFR Part 50 and 10 CFR 50.46, The matter is therefore satisfac-
torily resolved for the Midland Plant.

The Effect On Pressure Vessel Integrity of Emergency Core Cooling System Induced
Thermal Shock

“8. The effect on pressure vesse! integrity of ECCS induced thermal shock - The
Committee recommended that the Requlatory Staff review analyses of possible effects,
upon pressure-vessel integrity, arising from thermal shock induced by ~7CS operation.
{Oconee, 7/11/67)."

Regulatory Guide 1.2, “Thermal Shock to Reactor Pressure Vessels," covers current
information on thiz subject. The ultimate position as to the significance of thermal
shock requires input of fracture mechanics data on irradiated steels from the Heavy
Section Steel Technology (HSST) program.

The Nuclear Regulatory Commission's confirmatory safety assessment of hot reactor
pressure vessels subjected to thermal shock effects due to injection of cold emergency
core cooling system water following a loss-of-coolant accident is continuing and the
third thermal shock experiment has been conducted at the Oak Ridge National! Laboratory.
In this experiment, a hot 2'-inch diameter steel cylinder with a de)iberate flaw was
quickly cocled with a water-alcohol mixture at -10°F, thereby producing a severe
thermal shock. Preliminary studies of the flaw indicate that it grew uniformly in
depth, as predicted.

These results, plus those from the first two tests, have provided important assurance
of the .alidity of the thermal shock anaiysis methodology to predict crack initiation
and extension in reactor presure vessels under LOCA-type conditions. The work done
to date at ORNL, plus results from the Naval Research Lab on the beneficial effects
of warm prestressing, demonstrate that flawed, irradiated reactor vessels subjected
to thermal shock from LOCA-ECCS water, will not fail catastrophically.

Two tests on warm prestressing are scheduled for FY 77, to provide the final verifica-
tion necessary for routine application of the methodology by the licensing staff.
Additional testing of 39-inch cylinders may also be conducted provided liguid nitrogen
can be used as the coolant.

In a letter to the Applicant dated September 24, 1976, the staff concluded that the
Midland design confurms to Regulatory Guide 1.2. Pending results from the HSST
program, which is designed to confirm the validity of the analytical design model for
frradiated pressure vessels, conformance to Regulatory Guide 1.2 and design of
vessels in accordance with the ASME code and subsequent adherence to guidelines for
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surveillance of radfation damage and nil-ducti)fty transition temperature changes
resulting there from are acceptable to the staff as proper assurance ageinst pressure
vesse! failure.

Should the pressure vessel surveillance program for the Midland Plant Unfts 1 and 2
indicate that greater than anticipated irradfation damage is occurring to a Midland
reactor pressure vessel, the Licensee will be reaquired to anneal the vessel to
restore the toughness properties to acceptable values.

Environmental Qualifications of Vital Equipment in Containment

“3, Environmental yualification of vital equipment in containment - The Committee
recommended that attention be given to the long-term ability of vital components,
such as electrical equipment and cables, to withstand the environment of the contain-
ment in the unlikely event of a loss-of-coolant accident. (Palisades, 1/27/70)."

The concern regarding this matter is verification that systems and components located
in the containment, and required to function during and following a loss-of-coclant
accident, can withstand the temperature, pressure, humidity and radiation conditions
which could occur in the containment, The qualification requirements of critical
components are now covered by Regulatory Guides 1.40, 1.63, 1.73 and 1.89 and by I[EEE
Standards 382-1972, 383-1974, 317-1972, and 323-1974 which provide acceptable methods
to meet *hese qualification requirements.

The staff review of the Midlana Plant regarding qualification £ vital equipment

in containment is not complete, Completion most likely will nct occur until the

staff review of the operating license application for the plant, However, since *his
matter deals exclysively with components, rather than structures, continued construction
of the plant would not preclude possible upgrading of components, if required, during
the cperating license review.

Due to the advanced state of construction and procurement on the Midland facility,
complete compliance with the above guides and standards will not be required on all
components and equipment, however, exceptions will be required to be justified
during the operating license review.

Regqulatory Guide 1.40 "Qualification Tests of Continuous-Duty Motors Installed
Inside the Containment of Water-Cooled Nuclear Power Plants’ was reviewed by the
staff and the Licensee. By letter dated September 29, 1976, we informed the Licensee
that the staff had concluded that the Midland design was in full conformance to this
Requiatory Guide.

Regulatory Guide 1.63 "Electrical Penetration Assemblies in Containment Structures
for Water-Cooled Nuclear Power Plants” endorses I[EEE Standard 317-197.. By letter to
the Licensee dated September 29, 1976, the staff informed the Licensee that additional
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information would be required regarding the ability of penetrations to withstand,
without loss of mechanical integrity, the maximum possible fault current vs time
conditions (position C.1 of the Guide).

Regulatory Guide 1,73 “Qualification Tests of Electric Valve Operators Installed
Inside the Containment of Nuclea, Power Plants” endorses IFEE Standard 382-1972. By
Tetter to the Licensee dated September 29, 1976, the staff informed the Licensee that
implementation of this gquide is acceptable.

Requlatory Guide 1.89 "Qualification of Class 1f Equipment for Nuclear Power Plants®
endorses IEEE Standard 323-1974. This guide was fssued in November of 1974 and it

notes that the staff may reevaluate the plant design on a case-by-case basis to

assure that acceptable methods for qualification of Class 1 equipment have been
specified in purchase orders executed after November 15, 1374, The degree of conformance
of the Midland design to the guidelines of this Regulatory Guide has not yet been
evaluated by the staff. Such evaluation will occur during the staff review of the
operating icense application.

JEEE Standard 383-1974 pertains to the type testing of cables, splices and connections
for nuclear power plants. It is a sub-element of IEFE Standard 323-1974, which is
endorsed by Regulatory Guide V.89,

Acceptability of the final implementation of the guides and standards requirements
for environmental qualification of vital equipment will be determined during the

operating license review for the Midland Plant,

Instrumentation to Follow the Course of an Accident

“10. Instrumentation to follow the course of an accident - This item related to the
‘svelopment of systems to control the buildup of hydrogen in the contaiament, and of
instrumentation to monitor the course of events in the unlikely event of a loss-of-
coolant accident. (Mutchinson Island, 3/12/70).*

During and following a loss-of-coolant ac. '°nt, hydrogen fs generated by radiolysis
and water-metal reactions, a system such as a hydrogen recombiner is required to
assure the hydrogen concentration within the containment remains below the flammability
Timit,

General Design Criterion 41 requires that systems to control hydrogen, oxygen and
other substances which may be released into the reactor containment be provided as
necessary to control their concentrations following postulated accident to assure
that containment integrity is maintained. Regulatory Guide 1.7 (Safety Guide 7)
“Control of Combustible fGas Concentrations in Containment Following a Loss of Coolant
Accident", describes a method acceptable to the sta’f for implementing General Design
Criterion 41, The issuance of the regulation 10 CFR Part 50 Appendix A which provides
the General Design Criteria for light-water reactors occurred after the Midland ACRS
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letters were issued. These criteria were not issued as a Commission regulation at the
time the Midland application was under review but were used to evaluate the Midland
design,

in a letter to the licensee dated September 29, 1576, the staft noted that the Licensee
has committed to comply with the design guidance and assumptions for analysis contained
in Reguiatory Guide 1.7 as supplemented by Standard Review Plan Section 6.2.5 and
Branch Techrical Position CSB 6-2, "Control of Combustible Gas Concentrations for
Containment Following a LOCA." The staff found this design approach to be acceptable,
but noted that we will review the combustible gas contro] system design and supporting
analyses in conjunction with the application for an operating iicense.

Acceptability of the . .nal implementation of hydrogen control system requirements will
be determined during the operating license review for the Midland Plant.

The matter of instrumentation to follow the course of an accident still is carried by
the Committee ' the "Resolution Pending" category of concerns. Regulatory Zuide

1.97, "Instrumentation for Lignt-Water-Cooled MNuclear Power Plants to Assess Plant
Conditions During and Following an Accident,” was distributed for comment in December
1975. Comments now have been received, the guide is being revised as deemed appropriate
by the staff and by the Committee, and the present schedule calls for publication in
1977. The Licensee will be required to meet the requirements of the Regulatorv Guide
1.97 or provide staff approved alternatives. Acceptability of the final implementation
of the Regulatory Guide 1.97 requirements will be determined during the operating
iicense review for the Midland Plant,

Improved Quality Assurance and in-Service Inspection of Primary System

“11. Improved qualfty assurance and in-service inspection of primary system - The
Committee continued to emphasize the importance of quality assurance in fabrication

of the primary system as well as inspection during service |ife, and recommended that
the Applicant implement those improvements in quality practical with current technology.
(Oconee, 7/11/67)."

This concern is satisfactorily covered by Appendix B to 10 CFR Part 50 which specifies
the requirements for a quality assurance program for design, construction and opera-
tion of a plant and Regulatory Guides 1.28, 1.30, 1,37, 1.38, 1.39, 1.58, 1.64, 1.74,
1.88 and 1,94 which describe procedures for implementing the requirements of Appendix
B. The gquality assurance program for the Midland Plant meets these requirements.

During a recent review by the staff to determine the extent of conformance of the
Midland Plant Units 1 and 2 to these various Regulatory Guides, the Licensee elected
to upgrade the quaiity assurance program to meet the requirements indicated above.
in a |etter t2 the Licensee dated September 24, 1976, the staff reported that it had
reviewed the revised quality assurance program description submitted by the Licensee
in March of 1976, which incorporates Consumers Fower Company Topical Report CPC-1,
Bechtel Topical Heport BQ-TOP-1, Revision 1A dated May |, 1975, and Babcock and

2-9
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Wilcox Topical Peport BAW-10096A, Revision 3, of Consumers Power Company, the Bechtel
Corporation, and the Babcock and Wilcox Company. They replace the quality assurance
program described in the Preliminary Safety Analysis Report for the Midland Plant.
We therefore consider the quality assurance program for the Migland Plant to comply
with Appendix B of 10 CFR Part 50 and is acceptable.

Ihe Safety tvaluation Report for the Midland Plant, dated November 12, 1970, states on
page 25 that in-service inspection will comply with the araft ASME Lode for the In-
Service Inspection of Nuclear Keactor Coolant Systems (N-45) which is equivalent to
Section XI of the ASME Boiler anc Pressure Vessel Code. By letter to the Licensee
dated September 24, 1976, the staff concluded that the degree of conformance to
Kegulatory Guide 1.65, “Materials and Inspection for Reactor Vessels Closure Studs,"
is acceptable. Recently the requirements of the ASME Code Section X1 was incorporated
into the regulatior 10 CFR Part 50.55 and the Midland Plant will be required to meet
the ASME code Section XI requirements or justify and request relief for any
nonconformance.

the matter of in-service inspection, therefore, is adeguately resolved fcr the
Midland Plant and, the quality assurance program is acceptable as noted above.

Acceptability of the final implementation of the requirements of the ASME Code

Section XI will be determined during the operating license review for the Midland
Plant.
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3.0 CONCLUSTONS

Based on our review of the eleven items referred to in the Advisory Committee on
Reactor Safequards letter dated June 18, 1970 we find tha* our conclusions stated

in Section 19.0 of our Safety Evaluation Report dated Novemb - 12, 1870 are unchanged.

As discussed above, the ACRS has clarified the problems identified in their Midland
letter and this report provides the status and resolution by the staff for the
Midland Plant for the eleven fdentified items.
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(28)

Regulatory Guide 1.73 - Qualification Tests of Electric Valve Operators
Instalied Inside the Contiinment of Nuclear Power Plants

Regulatory Guide 1.89 - Qualification of Class IE Equipment for Nuclear
Prwer Plants

Letters from Nuclear Regulatemy Commission to Consumers Power Company dated

September 29, 1976 entitled "Midland Plant Units 1 and 2 - Regulatory
Guide Review".

Regulatory Guide 1.7 - Control of Combustible Gas Concentrations in Containment
Following a Loss-of-Coolant Accident

Standard Review Plan - NUREG 75/087

Regulatory Guide 1.97 - “Instrumentation for Light-water-Cooled Nuclear Power
Plants to Assess Plant Conditions and Following an Accident” under review

Regulatory Guide 1.28 - Quality Assurance Program Requirements (Design and
Construction)

Regulatory Guide 1,30 - Quality Assurance Requirements for the Installation,
inspection, and Testing of Instrumentation and Electrical Equipment

Regulatory Guide 1.37 - Quality Assurance Requirements for Cleaning of Fluid
Systems and Associated Components of Water-Cooled Nuclear Power Plants

Regulatory Guide 1.38 - Quality Assurance Requirements for Packaging, Shipping,
Receiving, Storage, and Handling of Items for Water-Cooled Nuclear Power flants

Regulatory Guids 1.39 - Housekeeping Requirements for Water-Cooled Nuclear
Power Plants

Regulatory Guide 1.58 - Qualification of Nuclear Power Plant Inspection,
Examination and Testing Personnel

Regulatory Guide 1.64 - Quality Assurance Requirements for Design Nuclear
Power Plants

Regulatory Guide 1.88 - Collection, Storage, and Maintenance of Nuclear Power
Plants Quality Assurance Records

Regulatory Guide 1.94 - Quality Assurance Requirements for Installation,

Inspection, and Testing of Structural Concrete and Structural Steel During the
Construction Phase of Nuclear Power Plants
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(29) Appendix B to 10 CFR Part S0 - Quality Assurance Criteria for Nuclear Power
Plants and Fuel Reprocessing Plants




APPENDIX A
CHRONOLOGY OF MILESTONES SINCE ISSUANCE

QF THE SAFETY EVALUATION REPORT

Safety Evaluation Report issued November 12, 1970

First prehearing conference held to outline November 17, 1570

hearing agenda.

In compliance with AEC environmental
regulations, Consumers Power files
responses to agency comments,

Construction permit hearing begins and
adjourns after nine hour session.

AEC issues “final"” regulations to
implement NEPA,

Delay in resumption of hearing
requested by attorney for
Saginaw Intervencrs.

Consumers Power submits additional
environmental data to AEC.

Prenearing conference held,

Prehearing conference scheduled for
January 30 cancelled at the request
of attorney for Saginaw Intervenors.

AEC issues draft environmental statement
on Migland plant for comment by federal,
state and local agencies and the public.

Scheduled May 17 resumption of hearing

cancelled at the reguest of attorney
for Saginaw Intervenors,

A-]

November 25, 1970

December 1, 1970

December 4, 1570

January 7, 1970

January 19, 1871

January 21, 1971

January 26, 1971

February 5, 1971

May 3, 1977

g
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U.S. Environmental Protection Agen.y
issues evaluation of environmental
effects of Midland plant, concluding
the site is "suitable for the facility
as planned.”

Prehearing conference orders resumption
of hearing after reguest for postponement
by attorney for Saginaw Intervencrs.

Construction permit hearing resumes.

Hearing adjourns for board members to
attend conference on cmergency core
conling systems.

AEC issues interim standards for
performance of emergency core cooling
systems.

Hearing resumes.

Hearing adiourns as previously scheduled,
Calvert C1°ffs-NEPR court decision
announced. AEC ordered to revise its
environmental regulations.

Saginaw Intervenors request manufacture
of Midland plant components be prohibited,

Mapleton Intervenors request application
or construction permit be dismissed.

AEC issues new environmental regulations
to comply with Calvert Cl1iffs decision.

Consumers Power submits 1100 page
supplemental environmental report

in compliance with new AEC environmental
regulations.

Computer analysis of Midland plant's

emergency core cooling system is
submitted to AEC.

A-2

May 20, 1971

June 7, 1971

June 21, 197

June 26, 1971

June 29, 197

July 7, 197

July 23, 191

August 5, 1971

August 13, 1971

September 9, 1971

October 20, 1971

November 1, 1871



Prehearing conference held to formulate
guidelines on environmental issues.

AEC Jetermines Midland emergency cove
cooling system meets interim criteria,

Draft detailed environmental statement
issued by AEC. Concludes environmental
benefits of Midland plant outweigh .he
costs.

Supplemantal Safety Evaluation Report fssued.

National hearing on emergency core cooling
system regulations begins in Washington, 0.C.

Final detailed environmental statement issued
by AEC. Concludes environmental benefits to
be derived from plant outweigh the adverse
effects.

Prehearing conference to finalize hearing
agenda held. Attorneys for Saginaw
Intervenors and Mapleton Intervenors
request for indefinite postponement of
the hearing is denied.

Construction permit hearing resumes.
Construction parmit hesring ends.

Atomic Safety and Licensing Boar¢ issues initial
decision authorizing construction permits,

Construction permits issued by Atomic Energy
Commission.

Exceptions to initial decision filed by
Mapleton and Saginaw intervenors.

Atomic Safety and Licensing Appeal Board issues
preliminary order imposing additional gquality

assurance reporting requirements on construction.

Atomic Safety and Licensing Appeal Board affirms
initial decision authorizing issuance of con-
structicn permits.
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November 23, 1971

December 18, 197

December 18, 1371

January 14, 1972

January 28, 1972

March 31, 1972

April 28, 1972

May 17, 1972

June 15, 1972

December 14, 1872

December 15, 1972

January 1973

March 26, 1973

May 18, 1973
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Atomic Energy Commission issues amendment to
construction permits incorporating quality
assurance reporting requirements.

Construction of plant resumes.

Mapleton Intervenors petition US Court
of Appeals for review of AEC ASLB and
ASLAB decisions approving issuance of
construction permits,

Saginaw Intervenors petition US Court of
Appeals for review of ASLAB decision
approving issuance of construction permits,

Saginaw Intervenors ask Appeal Board to
revoke construction permits.

Consumers Power and Dow authorized by
US Court of Appeals ‘o intervene

Mapleton appeal.

Saginaw Intervenors' motion to revoke
construction permits denied by ASLAB.

AEC inspection questions adequacy of procedure

used to maintain cadwelding work on containment
building foundation. Company voluntarily halts

cadwelding operations until guestion can be
resolved,

Saginaw intervenors file motion to reopen
license hearing to consider energy con-
servation issues which they claim were not
adequately investigated.

AEC Director of Regulaticn orders Consumers
Power to show cause why coastruction should
not be suspended pending a showing that the
Company is in full compliance with AEC quality
assurance regulations. Order also continues
suspension of cadwelding work.

AEC inspection determines that revised cadweld
measuring procedures are adequate and all
cadwelds have been properly made.
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May 23, 1973

June 15, 1973

July 15, 1973

August 60 1973

August 21, 1973

August 23, 1973

September 18, 1973

November 6-8, 1973

November 20, 1973

December 3, 1973

December 6-7, 1973



AEC Director of Regulation modifies show cause
order to permit resumption of cadwelding operations.

Saginaw Intervenors file "emergency petition’
asking the AEC to void the action of the Nirector
of Regulation which permitted resumption of
cadwelding.

Saginaw Intervenors file petition with AEC to
revoke Midland piant construction permits,

AEC denies emergency petition, thus permitting
cadwelding operations to be resumed.

Consumers Power files response to show cause order
detailing the adequacy of its quaility assurance
program. Company also filed motfon to dismiss
show cause order and requests a public hearing on
its quality assurance program if motion fs denied,

Saginaw Intervenors file request for public
hearing in connection with the show cause order,

AEC issues order, 1) denying Saginaw Intervenors'
December 18 petition to revoke the construction
permits, 2) denying the Company's motion to dismiss
show cause order, and 3} ordering a public hearing
on the show cause order and appointing a hearing
board.

Atomic Safety and Licensing Appeal Board for the
Midland construction permit proceeding issues
memorandum disquaiifying themselves from any
participation in the show cause hearing,

Saginaw Intervenors petition AEC to order a hearing
for reassessment of the Midland cost-benefit analysis,
citing the increased cost of the plant fur suppert.

AEC denies Saginaw Intervnors November 20 motion
to reopen constryction permit hea-ing to consider

eneryy conservation issues.

AEC denfes Saginaw Intervenors petition for re-
assessment of the Midland cost-benefit analysis.
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Necember 17, 1373

December 18, 1973

December 18, 1973

Necember 20, 1973

December 24, 1973

December 24, 1573

January 21, 1974

January 22, 1374

January 23, 1974

January 24, 1974

February 5, 1974

*)
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Prehearing conference on show cause proceeding held,
Second prehearing conference on show cause proceeding.

AEC der ‘es Saginaw Intervenors request to pay for
lawyers and expert witness fees,

Show cause hearing starts in Midland.
AEC concludes show cause hearings in Midland,

AEC reports "We find that “ansumers Power Company is
financially qualified to continue construction of
Midland plant since it has reasonable assurance of
obtaining the necessary construction funds."

Atomic Safety and Licensing Board issues findings
from its show cause hearing. The report concludes:
1) Consumers Power Company is implementing its
quality assurance program in compliance with AEC
regulations, 2) There 15 reasonable assurance that
such implementation will continue through the
construction process, 3) Construction permits should
1ot be suspended, modified or revoked.

First of two steam generators arrives at plant site.

In service dates of the two units delayed by one
year each, to 1980 and 1981 respectively. Unit 2:
Fuel load Nov. 1980; Commercial operation 3/81;
Unit 1 Fuel load 11/81; Commercial operation 3/82.

AEC Safety and Licensing Board hears oral argument
in Chicago on Saginaw Intervenors motion that show
cause hear.ng record be reopened.

Small fire caused by hot slag from a welder's torch
damaged some electrical cabies in the reactor building
and caused damage to a small area of liner plate.
Damage estimated at about $10,000.

Oral argument in U.S. District Court of Appeals
in Washington, D.C., on petition by Saginaw
Intervenors and Mapleton Intervenors to reopen

construction permit hearing. The two groups
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March 28, 1974

May 30, 1974

July 10, 1974

July 16, 1974

July 18, 1974

September 13, 1974

September 25, 1974

October 31, 1974

November 14, 1974

November 18, 1974

November 21, 1974

November 27, 1974



allege the AEC did not adhere to provisions of

the Atomic Energy Act and National Environmental
Protection Act in granting the Midland construction
permits.

Letter from applicant providing schedule for
implementation of regulatory guides with
regard to operating license review for

the Midland plant.

Letter from Consumer Power Company concerning in
depth review of Regulatory Guide Implementation
on the Midiand Project.

Summary of Meeting on [mplementation of Quality
Assurance Regulatory Guides.

Letters from applicant transmitting responses to
regulatory Guides 1.10, 1.61, 1.15, 1.18,, 1.19,
1.27, 1.35, 1.55, 1.57, 1.59, 1.60, 1.90 and 1.92.

Amendment 30 to Preliminary Safety Analysis Report
containing design imformaticn regarding pipe lines
from ultimate heat sink to service water pump
structure.

Letter from applicant transmitting response to
Regulatory Gutdes 1.2, 1.14, 1.31, 1.34, 1.36,
1.43, 1.44, 1,50, 1.65, 1,86, 1.7.

Summary of Meeting on (Structural) Regulatory Guides

Letter to applicant from NRC indicating analytical
procedures and criteria described in Amendment 30
arc icceptable,

Letter from applicant addressing implementation of
Regulatory Guides 1.20, 1.26, 1.29, 1.46, 1.67, 1.72
and 1.40 for the Midland Project.

Letter from applicant responding to Regulatory Guide

1.28, 1.30, 1.37, 1.38, 1.39, 1.58, 1.64, 1.74, 1.88
and 1.94,
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July 3, 1975

July 21, 1975

August 4, 1975

August 19, 1975

September 3, 1375

September 3, 1975

September 30, 1975

October 9, 1575

October 10, 1975

October 15, 1975

0’.
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Letter from applicant responding to their positions
regarding Regulatory Guides 1.1, 1.4, 1.7, 1.13,
1.25, 1.42, 1.49, 1.52, 1.54 and 1.70 for the
Midland Project.

Letter to applicant from NRC advising of a potential
safety problem regarding design of pressure vessel
support systems.

Additional Information Request from NRC to applicant
on implementation of Regulatory Guides.

Summary of Meeting on Regulatory Guides (Electrical)

Summary of Meeting on Regulatory Guides (Quality
Assurance)

Summary of Meeting on Regulatory Guide (Mechanical)

Letter from applicant providing information regarding
design of pressure vessel support system.

Summary of Meeting on Regulatory Guices (Quality
Assurance)

Summary of Meeting on Regulatory Guides

Amendment 31 to Preliminary Safety Analysis Report
providing updated information relating to maximum
flooding conditions for the Midland Project.

Summary of Meeting held on Format Content and Schedule
For the Fi~al Safety Analysis Report.

Additional Information requested by NRC regarding
implementation of Regulatory Guides 1.26, 1.29 and
1.94 for the Midland Plant.

Letter from applicant providing additional information
on implementation of Regulatory Guides concerning
quality group, seismic classification and concrete
placement,

Letter to applicant from NRC addressing Appendix | to
10 CFR Part 50 requirements.

November 11,

November 14,

November 13,

November 21,

November 25,

November 26,

December 11,

December 24,

1975

1975

1975

1975

1975

1978

1975

1978

January 6, 1976

January 9, 1976

January 23, 1976

January 26, 1975

February 5, 1976

February 23,

1976
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Summary of Meeting to Discuss Criteria to be
Used for Analysis of Breaks in High-Energy Lines.

Letter to applicant from NRC regarding acceptance of
Regulatory Guides for Midland Plant.

Letter to applicant from NRC regarding acceptance of
Regulatory Guides for Midland plant.

Letter to appiicant from NRC providing guidance regarding
information required to evaluate fire protection systems

Summary 0f Meeting on Regulatory Guide Positions
Start of Atomic Safety and Licensing Board hearing to

decide if Midland Plant construction permits should
be modified, suspended, or continued.

e i e
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July 6, 1976

September 24, 1976

September 29, 1976

September 30, 1976

October 20, 1976

November 30, 197€
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L APPENDIX B

o s UNITED STATES
Tl 2 NUCLEAR REGULATORY COMMISSION
H 3 ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
"-"‘ od £ WASHING TON, D. C. 20655
’ Trant -

November 18, 1976

Honorable Marcus A. Rowden
Chairman

U. S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: SUPPLEMENTAL REPORT ON MIDLAND PLANT UNITS 1 AND 2
Dear Mr. Rowden:

In response to a reqguest from Chairman D. M. Head of the Midland Atomic
Safety and Licensing Board, the Advisory Committee on Reactor Safequards
has reviewed the record pertaining to the Midland Plant Units 1 and 2
as reported in its letter of June 18, 1970. The items listed below are
those items referred to in its paragraph on "other problems related to
large water reactors” which had been previously "identified by the Reg-
ulatory Staff and the ACRS," and which the Committee considered applicable
to the Midland Plant. Following each item, the Committee has included
an amplifying statement based on ACRS reports on other similar commer-
cial nuclear reactor power plants which had been reviewed during the
months prior to the Committee's review of the Midland Plant. Copies of
the referenced ACRS reports are attached.

1. Separation of protection and control instrumentation - The Applicant
proposed using signals from protection instruments for control purposes.
The Committee believed that control and protection instrumentation should
be separated to the fullest extent practicable, and recommended that the
Applicant explore further the possibility of making safety instrumentation
more nearly independent of control functicns. (Three Mile Island, 1/17/68).

2. Vibration and loose parts monitoring - The Committee recommended that
the Applicant study possible means of in-s:irvice monitoring for vibration
or the presence of loose parts in the reactor pressure vessel as well as
in other portions of the primary system, and implement such means as
found practical and appropriate. (Palisades, 1/27/70).

3. Potential for axial xenon oscillations - The Applicant was continuing
studies on the possible use of part-length rods for stabilizing potential
xenon oscillations. Solid pocison shims were to be added to the fuel
elements if necessary to make the moderatcr temperature coefficient more
negative at the beginning of core life. (Three Mile Island, 1/17/68).
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Honorable Marcus A. Rowden November 18, 1976

4. The behavior of core-barrel check valves in normal operation - The
Applicant had proposed core-barrel check valves between the hot leg and
the cold leg to insure proper operation of the ECCS under all circum-
stances. Analytical studies had indicated that vibrations would not
unseat these valves during normal operation. The Committee desired that
this point be verified experimentally. (Three Mile Island, 1/17/68).

5. The potential consequences of fuel handling accidents - The Committee
believed that further study was required with regard to potential releases
of radioactivity in the unlikely event of gross damage to an irradiated
subassambly during fuel handling and the possible need for a charcoal
filtration system in the fuel handling building. The Committee recommended
that this matter be resolved in a manner satisfactory %o the Regulatory
Staff. (Hutchinson Island, 3/12/70).

6. The effects of blowdown forces on core internals - The Committee
recommended that the Regulatory Staff review the effects of blowdown
forces on core internals and the development of ippropriate load combi-
nations and deformation limits. (Thre Mile T and, 1/17/68).

7. Assurance that LOCA-related fuel rod failures will no: interfere with
ECCS function - The Committee desired to emphasize the importance of work
to assure that fuel-rod failures in loss-of-coolant accidents will not
affect significantly the ability of the BCCS to prevent clad melting.
(Three Mile Island, 1/17/68).

8. The effect on pressure vessel integrity of ECCS induced thermal
shock - The Committee recommended that the Regulatory Staff review anal-
yses of possible effects, upon pressure-vessel integrity, arising from
thermal shock induced by ECCS operation. (Oconee, 7/11/67).

9. Environmental qualification of vital equipment in containment - The
Committee recommended that attention be given to the long-term ability
of vital components, such as electrical equipment and cables, to with-
stand the environment of the contaimment in the unlikely event of a loss-
of-coolant accident. (Palisades, 1/27/70).

10. Instrumentation to follow the course of an accident - This item related
to the development of systems to control the buildup of hydrogen in the
containment, and of instrumentation to monitor the course of events in the
unlikely event of a loss-of-coolant accident. (Hutchinson Island, 3/12/70).



Honorable Marcus A. Rowden -3= November 18, 1976

11. Improved quality assurance and in-service inspection of primary sys-
tem - The Committee continued to emphasize the importance of gquality as-
surance in fabrication of the primary system as well as inspection during
service life, and recommended that the Applicant implement those improve-
ments in quality practical with current technology. (Oconee, 7/11/67).

Sincerely yours,

Lade W/ follen

Dade W. Moeller
Chairman

Attachments:

1. Request from Chairman D. M. Head,
AS&LB, dated 10/14/76

2. Report on Midland Plant Units 1 & 2,
dated 6/18/70

3. Report on Hutchinson Island Unit No. 1,
dated 3/12/70

4. Report on Palisades Plant, dated 1/27/70

5. Report on Three Mile Island Nuclear
Station Unit 1, dated 1/17/68

6. Report on Oconee Nuclear Station,
Units 1, 2, and 3, dated 7/11/67
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