Auxiliary Systems Branch

Safety Evaluation Report

Midland Plant Units 1 & 2
Docket Nos. 50-329/330

Water Level (Flcod) Design

Our review of the Midland Plant protection against flooding included

the applicant's design to protect safety related systems, structures
and components from the effects of flooding, and the ability of the
desigr to maintain the capability for a safe plant shutdown during a
design basis flood. General Design Criterion 2 "Design Basis for Pro-
tection Against Natural Phenomena" requires that structures, systems
ind components imoortant to safety be designed to withstand the effects
of floods. The foliowing evaluation describes the methods by which the
Midland plant meets this criterion by demonstrating safe plant shutdown

will not be precluded due to flooding.

The plant grade for the Midland Plant site is located it a minimum ele-
vation of 634 feet which is above the conservatively calculated orobable

maximum flood (PMF) level of 631 feet. Further information on *he evalua-
tion of the methods used to determine the probacle maximum flood level

can be found in Section 2.4 of this report. A1l entrances to safety
related structures are at elevation 634.5 feet or higher, and therefore,
above the PMF level. During a postulated PMF all safetv related struc-
tures are protected from flooding up to elevation 635.5 feet by sandbagging

to protect against wind and wave effects. Sandbacging is an acceptabie
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alcernative to "hardened protection“] and meets the guideiines uf posi-

tions C.2.a, b, and c, Regulatory Guide 1.59, "Design Basis Floods for
Nuclear Power Plants" since sufficient warning time is available to imple-
ment the sandbagging, and the sandbagging is not required for any flooding
events less than the PMF. Also, sandbagging is only necessary to protect
aga‘sst win. and wave effects, and aces not have to withstand the static

forces of the PMF water level.

The sandbagging s also an alternative to pcs-=":ir & 3’ . .i3%r Guide

e

1.59, which recommends "hardenea protection for those structures, systems

and components necessarv for cold shutdown. We find this an acceptable
alternative because the sandbagaina is used where permanent orotection is nnt
considered feasible due to access requirements for trucks and train cars

or personnel access doors which are already constructed. Midland has also
orovided a technical specification for the implementation of emergency oro-
cedures to assure adequate time and orocedures for sandbagging. Further

information on the evaluation of this Technical Specification and the sand-

bagging can be found in Section 2.4 of this Report.

The external walls of the auxiliary building and the containment are pro-
tected from flood waters by a waterproof membrane up to elevation 632 feet.
These are the only build’ngs that contain safety related equipment at
levels below the PMF. The safety related service water structure also

extends below the PMF level, but contains no components delow the PMF that
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3. 4
A1l exterior construction joints of safety related structure; are sealed
with water stops to grade level and piping penstrations are provided with
watertight seals. Electrical penetration and personnel acce:s between the
turbine building and the auxiliary building are nrovided with seals and
watertight doors designed to withstand the hydrostatic loadirg associated

with the turbine building flooded to elevation 534.5 feet. Sfince these
flood protection methoas use barriers incorporated intc -he cesign oF

the plant, the design meets the guidelines of Regulatory Guices 1.53
"Design Basis Floods for Nuclear Power Plants" and 1.102 "Flcod Protec-
tion for Nuclear Power Plants," which recommend "hardened protection”

including penetration veals, watertight cocrs and constructicn joint seals.

The Midland plant is protected against flooding caused by loczal
precipitation by a site drainage system which is designed to remove
vater buildup caused by the probable maximum precipitation (IMP). The
drainage system removes precipitation from the roofs and the areas
surrounding the safety related structures and conveys the water via
sloped drains to the cooling pond or the Tittabawassee River. The
site drainage system, and the locating of outside openings tc safety
related structures above the plant grade, provide acceptable nethods of
protecting safety related equipment from the effects of flooding adue

to precipitation.

As a result of our review, we conclude that the facility desiin meets the
requirements of General Design Criterion 2 and the guidelines of Regulatory
Guides 1.59 and 1.102 as described above. On that basis, we :onclude that

the water level (flood) design is acceptable.



3.5 ' MISSILE PROTECTION
3.5.1.1 INTERNALLY GENERATED MISSILES (OUTSIDE CONTAINMENT)

Protection against postulated internally generated missiles outside

containment associated with plant operation, such as missiles generated
by rotating or pressurized equipment, is provided by any one or a combina-
tion of barriers, separation, restraint of potential missiles, strategic
orientation and eauipment design. The primary means of providing oro-
tection to safety related equipment is through the use of plant physical
arrangement. The majority of safety related systems are physically
separated (within separate compartments) from non-safety related systems
and the redundant components of safety related systems are physically
separated such that a potential missile could not damage both trains of
the safety related system. Where separation is not feasible, one of

the other methods described above is used.

As recommended by Regulatory Guide 1.13, “Spent Fuel Storage Facility

Design Basis," the spent fuel is protected from internally generated

missiles by the fuel pool walls and by designing the fuel handling system
such that a seismic event will not result in missile generation. The
ultimate heat sink is also protected from the effects of internally generated
missiles in accordance with Regulatory Guide 1.27, "Ultimate Heat Sink," by
having one pump of each train in a separate compartment, and an installed

spare pump in a third compartment that can be used for either unit.

The applicant has provided an analysis of the affects of potential sources Of
internal missiles in areas outside containment. Tyoical postulated
missile sources include 6 inch boric acid evaporation system valves, 5

fnch auxiliary steam generator valves, steam generator recirculation Jump,
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: service and component cooling water pump§ and fuel pool cooling pumos.

We have reviewed the applicant's analysis and agree that the postulated
missiies are representative of typical missiles and that the applicant has
shown to our satisfaction that the affects of the potential missiles wil’
not prevent safe plant shutdown. laformation regarding the evaluation of
the design of the Midland plant for protection against turbine missiles
can be found in Section 3.5.1.3 of this Reoort.

We have reviewed the adequacy of the aoplicant's design to maintain the
capability for a safe plant shutdown in the event of an internally
generated missile outside containment. We have concluded that through
the use of seéaration. barriers, restraints, orientation and equipment
design, the Midland nlant design is in conformance with General Design
criterion 4 "Environmental and Missile Design Basis," as it relates to
the systems being capable to withstand the effects of internally generated

missiles outsice containment.

Based on our review as discussed above, we find that the design

meets the guicelines of Regulatory suide 1.13 and 1.27 and the require-
ments of General Design Criterion 4. We, therefore, conclude that the
facility's design against internally generated missiles outside contain-

nent is #-teptab’e.

™.

Structures, Systems, and Components to be Protected from Extern-' '~
eneratea Missiles

neneral Design Criterion 4 rezuires that all components essential to the

safety of the plant be protected from the effects of externally generated
missiles. A1l safety related structures except portions of the auxiliary
building roof over the new fuel storage area are designed to withstand

the effects of tornado generited missiles. A1l safety related systems
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and components, with the exception of the borated water storage tank are
located within tornado missile protected structures or otherwise protected

with barriers.

The evaluation of the adequacy of the design the Midland plant for the

protection of safety related systems and components are included in the

individual evaluations of this report for the systems or areas that

require protection. As an example refer to Section 2.1.2 (New Fue!

Storage) for the evaluation of the portion of the auxiliary building
roof, mentioned above, that is not protected against tornado missiies.
The evaluation of the tornado protection for the borated wat:r storage

tank is located in Section 9.3.4 "Chemical and Volume Control System."

Based on our evaluations and conclusions of the individual systems and
components as put furth in the individual sections of this report, we

conclude that the overall plant design meets the requirements

of General Design Criterion 4 as it relates to tornado missile protec-
tion. For the evaluations of how the requiremen:s of Criterion 4 are

met, for a particular section refer to the individual sections of this

report.

Protection Against Dynamic Effects isscciated witnh the Postulated Rupture

of Piping (OQutsige Containment)

(The applicant has not completed the oipe break analysis for certain high

energy 2iping systems outside containment. 'de will evaluate the results
of the applicant's analysis after it nas heen submitted. e will wenpw+

sur fingings in 2 supplement.:
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Auriliary Systems

The auxiliary systems eva’uated in this reoort which are necessary for
safe plant shutdown include: the service water systems, comoonent cooling
water system, ultimate heat sink, portions of the makeup and purifica-
tion system, chemical addition system, s:fety related chilled water

system, and safety related ventilation systems.

Systems evaluated in this report necessary to assure safe handling of
fuel and adequate cooling of the spent fuel include: new and spent
fuel storage facilities, the spent fuel nool cooling and ourification

system and the fuel handling system.

Other auxiliary systems evaluated in this report include: the eauip-
ment and floor drainage system, the compressed air system, condensate
storage system, and the fire protection system. These systems have been
evaluated since their failure could either be a direct or indirect
source of radicactive release to the environs or could have adverse

effects on systems necessarv for safe shiytdown.

We have also reviewed other auxiliary svstems that are not safety related
to assure their failure would not prevent safe shutdown nor result in a
potential source of radiological release to the environment. These
systems include: the pressurizer relief tank, potable and sanitary
wate~ system, demineralized water makeup system, non-safetv related

chilled water system and non-safety reslated ventilation systems. The



9.1

9.1.1

acceptability of these systems was based on our review which determined
that: (a) where the system interfaces or connects to a seismic Category
[ system or component, normally closed or automatically operated seismic
Category I isolation valves are provided to physically separate the
non-essential portions from the essential system or comnonent, and (b)
the failure of the non-safety reiated system or onrtions of the system
will not preclude the operation of safety related systems or components
located in close proximity. Based on our review of the above listed
systems'design, 0iping and instrumentation diagrams, and plant layout
drawings we conclude that since their failure will not result in radio-
logical releases or damage to safety related equipment or prevent safe

plant shutdown, they are acceptable.

Fuel Storage and Handlinn

New Fuel Storage

The new fuel storage racks are designed for dry storage of approximately
70% of a full core load (124 assemblies). There are two new fuel

storage pits (one pit for each unit) equally sized tc store one-half the
total of new fuel assemblies. The auxiliary building, which houses the
fuel pitc and racks for both units, and the pits and racks themseli.es are
designed to seismic Category I requirements in accordance with Ragulatory
Guide 1.29 "Seismic Design Classification" and General Design Criterion 2

“Design Basis for Protection Against Natural Phenomena. "

The stainless steel new fuel racks have a center-to-center spacing of

21 ncies which is su®ficient to maintain ¥e® less than 0.35 aven ¢

------
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the racks are flooded with unborated water. The fuel pits are also
provided with drains to reduce the 1ikelihood of flooding of the fuel pits.
The 21-inch center-to-center spacing is also sufficient to maintain Keff
equal to or less than 0.98, assuming optimum moderation, such as by
aqueous foam. The spacing between racks is such that a fuel assembly
cannot be inserted in other than a prescribed location, assuring that the
21-inch spacing is not threatened. Therefore, the design meets General
Design Criterion 62, "Prevention of Criticality in Fuel Storage and Handling,"
which requires that criticality be prevented by physical systems or oro-

cesses, oreferably by use of geomztrically safe configurations.

In accordance with Section 3.1.1 "New Fuel Storage" of the Standard Review
Plan, we requested the apnlicant to design the racks to withstand the maxi-
mum uplift forces that cou'd be exerted by the fuel handling system without
an increase in Keff. In Amendment 14, the apnlicant provided verification
that excessive forces could not be applied by the fuel handling system and
therefore Keff would not be increased. A1l hookups to the new fuel assem-
blies with the fuel handling system are done directlv by hand sc that the
handling system will not be attached to the racks. The new fuel racks are
used only for storage of new fuel such that a fuel assembly cannot become
stuck due to swelling as is possible with the spent fuel, therefore, exces-
sive forces cannot be transmitted to the fuel racks via the fuel assemblies.
For these reasons, we agree with the applicant that excessive fuel handling
forces that would result in an increased Xeff will not be transmitted to the
new fuel racks. Therefore, they have an acceotable alternative to the standard

review olan recommendation that the new fuel racks and the anchorages be designed
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to withstand the maximum uplift forces that can be exerted bv the fuel

handling system.

The new fuel storage area is located in a portion of the auxiliary
building that does not have a tornado missile orotected roof. Therefore,
no protection of the new fuel from vertical tornado missiles is pro-
vided. The apnlicant gives the following reasons why the new fuel
storage area is not protected:
1. The new fuel is stored dry and the pit is provided with drainage,

and because there is no water, changing of the geometry due to

external missiles will not result in criticality;
2. There are no fission oroducts in the new fuel, therefore there will

be no radiocactivity relea<ed as a result of fuel damage.
de agree with the applicant's basis for no tornado vertical missile oro-
tection, and since protection is provided against damage due to horizontal
missiles, by locating the new fuel in seismic Category [ storage pits, we
find that the applicant's design is an accepntable alternative to Section
9.1.1 of the Standard Review Plan, because the safety function (No-Criticality)
ic maintained following a postulated tornado event. Therefore, General
Design Criterion 62 "Prevention of Criticality in Fuel Storage and Handling,"

as related to the prevention of criticality in fuel storage systems, is met.

Based on our re/iew of the new fuel storage design as described above,
we find that the dasign meets the guidelines of Regulatorv Guide 1.29,
and the requirements of General Design Criteria 2 and 62 as described above.

de therefore concluce that the new “uel storiace system s aciaptac’e.



9.1.2 Spent Fuel Storage
(In Amendment 15 the applicant proposed to increase the spent fuel storage
capacity from 1-2/3 cores to 5-2/3 cores. The design of the high density
storage system is not comolete. We will provide our evaluation after the

aoplicant submits details of his final design.]

9.1.3 Spent Fuel Pool Cooling and Purification System

The spent fuel pool cooling and purification system is designed to maintain
the water guality and clarity of the fuel pool water and to remove the

decay heat generated by the stored spent fuel issemblies.

The Midland plant uses one storage pool for both units; therefore, one
spent fuel pool cooling and purification system is provided and shared
between units. General Design Criterion 5 "Sharing of Structures, Systems
and Components,” allows sharing if it is shown that such sharing will not
significantly imnair their ability to perform their safety function,
including shutdown and cooldown of both units following an accident.
Because a failure of either cocling train will not prevent adeauate spent
fuel cooling nor affect safe shutdown of either unit, the requirements of

General Design Criterion 5 are met.

The spent fuel pool cooling portion of the system is designed to seismic
Category | reguirements as recommended by Regulatory Guides 1.73 "Quality
Group C assification” and 1.29 "Seismic Design Classification.” It
consists of two cooling trains, one pump and one heat exchanger per
train, both of which are ooerated during normal plant conditions.

To meet the guidelines of Regulatory Guide 1.13 "Spment Fuel Storage
Facility Design Sasis,” redundant seismic Category [ sources of

makeup water are available from the essential service water system in
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addition to the normal makeup which is taken from the primary water
storage tank. The fuel pool cooling system is arranged and provided with
syphon breakers where necessary to prevent inadvertant draining of the
fuel pool to less than ten feet above the fuel. Therefore, the require-
ments of General Design Criterion 61 "Fuel Storage and Handling and
Radioactivity Control,” as related to the design of the system to prevent
significant reduction in fuel storage coolant inventory under accident

conditions are met.

In Amendment 17, the applicant provided the results of the spent fuel
decay heat load calculations for the revised storage capacity of 5-2/3
cores. The calculations were performed assuming 6-month refueling inter-
vals using the methods set forth in our Branch Technical Position ASB 9-2
‘Residual Decay Energy for Light Water Reactors," and therefore are
acceptable. Since the increase in fuel storaqe canacity, from 1-2/3 to
5-2/3, increases the heat load by less than 10 percent, the design para-
meters of the spent fuel pool cooling system were not required to be
changed as 2 result of the high density storage. For the highest "normal"
heat load conditions, (4-2/3 normal s-mi-annual refueling batches in the
soent fuel pool, with the last batch placed in the pool 96 hours after
reactor shutdown) two trains of the spent fuel sool cooling system in opera-
tinn will maintain pool water temperature below 125°F. With one

train ooerating, the soent fuel noo! cooling svstem will maintain sool water
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temperature below 163°F for the highest normal storage conditions. This
temperature is acceptable for tbese conditions. For the highest “abnomal”
storage conditions (4-2/3 cores of normal semi-annual refueling batches, plus
oce full core unload placed in the pool 96 ~ours after reactor shutdown) the
decay heat removal system of the affected unit can be used to supplement the
spent fuel pool cooling system to maintain pool water temperature below 125°F.
The decay heat remova’ system will only be used to supplement the spent fuel
pool cooling system when a full core unloac is necessary. The ability to
remove decay heat with redundant components as described above meets the
requirements of General Design Criteria 44 and 61 as they relate to the
removal of decay heat assuming a single active failure. The system meets

the isolation requirements of Genera! Design Criterion 44 by using seismic
Category I isolation valves to separate non-safety relatad tystems, such as
the non-seismic purification portion of the system, from the safety related

portions.

8y oroviding adequate accessibility to conduct the required examinations

in accordance with the ASME Code Section XI, the safety related portions

0f the system can be oeriodicallv inspected as required by General Desian
Criterion 45 "Inspection of Cooling Water System." Since the system is
continuously operated, the requirements of General Design Criterion 46 "Test-
ing of Coo'ir: Water System" are met with regards to structural and Teaktight

integrity and the operability o“ the active comoonents in the system.

The system is housed in a porticn cf the seismic Category I auxiliary builde
fng which is tornado missile oroof 21d flood orote-ted, tharefore the ‘uel
200! ¢ooling and nurification system is protected against natural ohenomena
fn accordance with Genera! Design Criterion 2 "Design 3asis “or Protectian

Against ‘latural Phenomena.”
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9.2
9.2.1

Y

Based on our review as described above, we find that the spent fuel pool
cooling and purification is in conformance with Branch Technica! Position

ASB 9.2 with respect to decay heat loads, is designed in accordance with
Regulatory Guides 1.13 and 1.29, and meets -he raquirements of General Design
Criteria 2, 5, 44, 45, 46, 61 and 62. We, therefore, conclude that the spent

fuel pool cooling and purification system is acceptable.

Fuel Handling System
(Ir 4mendment 15, the applicant proposed to provide a single failure proof

auxiliary building cask handling crane. The crane design hus recently been
submitted as a Topical Report and is under review. The applicant will also
provide further details of how portions of the system not included in the
Topica’ Report meet the guidelines of Regulatory Guide 1.104 "Overhead Handling
Systems for Nuclear Power Plants.” We will provide our evaluation after the
review is completed.]

Water Systems
Service Water Systam

The service water system (SWS) supplies auxiliary cooling water for essen-

tial as weil ar on-essential components throughout the plant. The SWS is

shared between Units 1 & 2 and consists of five 100 percent capacity pumps
connected to a header which is sectionalized into the A and B trains for each
unit. One of the pumps is an installed spare that can be manually connected to
efther train. Train A supplies half the safety related loads of each unit, whije
train B supplies the other half. Each train is powered from the Class IE

power system as recommended by Regulatory Guide 1.29. One of the two oumos

in each train is normally ooerated with the other oump in automatic standby.

The standby oumo will start yoon loss of the operzting pump or an engineered
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safety features actuation signal. Nc single active failure will result in
loss of cooling water to more than one safety re.ated component of one unit.
Since there is redundancy of all safety related components that are cooled by
the SWS and a failure will not preclude safe shutdown of either unit, the sys-
tem design meets General Design Criterion 5 with regards to sharing of safety
related systems, which requires that the sharing shall not significantly impair
their ability to oerform their safety functions. Within the pump house struc-
ture, the train A pumps of both units are located in one compartment and train
8 pumps of both units are located in a second compartment, and the installed
spare pump is located within a third compartment. By this method of separa-
tion and compartmentalization, including the pumphouse structure desigred to
protect the pumps from tornado missiles, the requirements of GOC 4 "Environ-
mental and Missile Design Bases" are met with regards to protection against

missiles.

In accordance with the guidelines of Regulatory Guides 1.26 "Quaiity Group
lassification” and 1.29 "Sei:nic Design Classification," the safety related
portions of the 5 'stem are designed to Quality Group C, seismic Cateaqory I
requirements. Portions of the system that supply cooling water to non-cafety
related systems and components, such as to the turbine building, are auto-
matically isolated from the safety related portion of the system by seismic
Category [ isolation valves following an engineered safety features actua-

tion signal (ESFAS). Upon loss of power all isolation valves fail in the safe

sosition they would assume following an ZSFAS. A single active failure of

any cne isclation valve or SWS oump with or without offsite oower will not
affect the ability of the system to oerform its safety function because only
one redundant trafn could be affected. 3y oroviding the isolation capabilities

and redundancy in comoonents described above, the recuirsments of 30C 44

‘Cooling Hater” are met, including the single active “ailure criterion.
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Safety related heat loads that are served by the SWS, in accordance with

GDC 44, with regards to heat transfer during normal and accident conditions
are: the containment recirculation air cooling units, emergency diesel
generators, component cooling water system, and the essential chilled water
system. The SWS also serves as an automatic seismic Category I supply of
water to the auxiliary feedwater system during accident conditions if the non-
seismic condensate storage tank is not available. Another safety related
function of the service water system is to orovide an alternate seismic

Category ! supply of makeup water to the spent fuel pool.

The safety related pumps, valves, heat exchangers and piping of the system,
to the extent practicable, are designed and Tocated to facilitate periodic

inspection as required by GOC 45 "Inspection of Cooling Water System."” This
is accomplished by providing adequate accessibility to conduct the required

examinations in acccrdance with the ASME Code, Section XI.

To meet the requirements of GDC 46, "Testing of Cooling Water System” the
service water system is designed to include wne capability for testing
through the full operational sequences that brings the system into ope-ation
for reactor shutdown and for loss-of-coolant accidents, inciuding operation
of applicable portions of the protection system and the transfer between
normal and emergency power sources. These tests have been included in the

surveillance requirements of the nlant Technical Specifications.

The service water system heat load is normally rejected to the niant cooling
pond which incorporates the seismic Category [ emergency cociing pond as
jescribed in Section 2.2.5 of this report. A design basis for the emergency
cooling pond is not to exceed 96°F as an initial temperature for accident
conditions. There are periods when the service water system heat load could

not be dissipated by the olant cooliny pond without the pond exceeding 96°F,
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such as during the mid-summer months. During these periods the service water
system heat loads will be rejected to the atmosphere by non-safety related
mechanical draft cooling towers and the plant cooling pond is isolated. For
this latter mode of operation the SWS supply and return automatically shifts

to the emergency cooling pond in the event of an engineered safety features

(ESF) signal. We requested the aoplicant to verify no service water pump

damage would occur and safe shutdown would not be precluded in event the

macnanical draft cooling towers were lost without the presence of an ESF signal.

As a result, in Amendment 8, the applicant provided safety grade low water

cooling pond, thereby, assuring a cooling water source for all postulated

|
level detectors in the pump pit to automatically shift the water supply to the
conditions.

The essential portion. of the service water system meet the requirements of
GOC 2 "Design Basis for Protection Against Natural Phenomena” since they
a~e housed in seismic Category I, tornado missile protected structures, and

\
|
all components that could be affected by flooding are adequately protected
|
against the probable maximum flood as discussed is Section 3.4 of this report.

Based on our review as described above, we find that the service water sys-
tem meets the guidelines of Regulatory Guides 1.26 and 1.29, and the require-
ments of General Lesign Criteria 2, 4, 5, 44, 45 and 46. We, therefore,

conclude that the service water system is acceptable.

9.2.2 Component Cooling Water System

The component cooling water system (CCWS) provides an intermediate closed
cooling loop for removing heat from reactor plant auxiliary systems and
transferring it to the service water system. Zach unit has its own CCl
system consisting of two independen. 100 percent capacity closed loop flow

paths each supplied by one CCW pump for safety related systems, and a
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common supply to nonessential systems. This evaluation is applicable to the

w

1

component cCooling water system for either unit. Either of:the two redundant
flow paths wi meet the minimum engineered safety feature flow requirements
during a desian basis accident (DBA A fifth full capacity CCY pump is

provided and may be manually aligned to either of the indenendent loops for

-

’

either unit by use of a normally isolated cross-connect between the two units
systems, should one of the pumps fail
water supply and heat removal in the event of a single failure of a system

corponent 1n accordance with General Design Criterion 44 "Cooling Water.

Cee +#4 a1 " in rPMY eve - $ ad - :
cssential portions of the CCW system are designed to Quality Group C. seismic
.ategory I requirements is recommended by Regqulatory Guides 1.26 "Quality
sroup Classification” and 29 "Seismic Design Classification" and are pro-

[

tected against adverse environmental occurrences, such as tornac es and v)oods

by locating the system within the seismic C_tegory I auxiliary and reactor

buildings, thereby meeting the requirements of General Design Criterion

Jesign Basis for Protection Against Natural Phenomena.
: The compgonent cooling water system uses separation and compartmenta'iza-

tion, and 1s housed within the tornado missile oroof auxiliary building

to meet the requirements of General Design Criterion 4 "Environmental

and Missile Design Basis" regs 'ing dynamic effects associated with pipe

whip, jet impingement and missiles Each train is nowered from a separate

essential AC bus The non-essential porticns of the svstem are automatically
sclated from the essential oortions of the svstem in the event of an

engineered safaty features F) signal by seismic Categorv [ isolation
alves in the event of a single failure of an isolation valve, unlv one
+ “ng w0 ale ol - Ra " - o “« apn -- -
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aprlicant provided at our request, autoratic closure of the isolation in
the event of a low surge tank level to orotect both essential Toops in

the event of a pipe break or crack in the common nor.-essential portion of
the system. By oroviding the automatic isolation described above, the
requirements of General Design Criterion 44, regarding isol.:iion capability

and a single active faiiure are met.

8y providing adequate accessibility to conduct the required examinations in
accordance with the ASME Code, Section XI the safety related pumps, valves,
heat exchangers and piping can be periodically inspected as recuired by

General Design Criterion 45 “Inspection of Cooling Water System. "

To meet the requirements of General Design Criterion 46 "Testing of
Cooling Water System," the CCW system is designed to include the capa-
bility for testing through the full operational sequence that brings the
system into operation for reactor shutdown and for loss-of-coolant acci-
dents, including operation of applicable portions of the orotection sys-
tem and the transfer between normal and emergency power sources. These
tests are performed in accordance with the surveillance reauirements of

the ~lant Technical Specifications.

Based on our review as descrited above we have determined that the compo-
nent cooling water system meets the guidelines of Regulatory Guide 1.26
and 1.29, and the recuirements of General Jesign Criteria 2, &, 42, &5 and
S5, de. therefire, conclude that the 2omponent 2047img water gugtem fg

- - - - ¥
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Vi ti!‘.odf.ﬁ Hzat Sink

The ultimate heat sink [UHS) provides cooling water to the tervice water
system following design basis accidents. The UHS is a seismic Category I
depression below the bottom of the plant cooling pond. The plant cooling
poncd is used to supply cooling water to the service water system during

the winter months and any time the mechanical draft cooling towers are out
of service. When the plant cooling oond is in use, the UHS is already
Tined up to supply the service water system in the event of an accident.
When the cooling tower is in use, a loss of cooling water flow or an ESF
signal automatically transfers the service water system supply to the plant

cooling pond and therefore , the UKS.

The UHS is shared between U1its 1 & 2 and meets General Design Criterion
5 "Sharing of Structures, Systems and Components" regarding sharing of
systems because no postulated single failure will impair the UHS's
capability to dissinate the hecat loads folloring 2 LNCA in onc unit and

an rrdorlv ghytdown and conldewn af tha athar ynit,

The UHS meets the recommendations of Regulatory Guide 1.27 "Ultimate Heat
Sink" and the requirements of General Design Criteria 2 "Design Basis for
Protection Against Natural Phenomena" and 4 "Environmental and Missile
Design Basis", because it is designed to seismic Category [ requirements,
protected against the design basis flood, and by virtue of its 1.cation
below the plant cooling pond is protected agcins: the affacts of torr.dces

and %tornado micsiies.

Seigr %0 *ne “3AR submittal it the applicant's requests, we performed a

"Regulatory Guide Review" to evaluate the degree of conformance of the Midland
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design with the Regulatory Guides that were issued since the Construction
Permit was issued. As a result of this spec‘al review, we provided a

safety evaluation (March 2, 1976) of the ultimate heat sink w'th respect

to Regulatory Guide 1.27. ODuring the review, we requested the appli-

cant to provide a heat removal transient analysis to demonstrate

the UHS has the capability to provide adequate water inventory (30 day)
supply and prcvide sufficient heat dissipation to keep SWS temperature
within acceptable design limits in accordance with the guidelines of
Regulatory Guide 1.27. The analysis provided by the applicant was

not complete berause actual station auxiliary heat ijads were not

available, and the applicant used a :onsarvati‘ve safet; marg*n

instead of the actual neat loads. That analysis showed that the maximum
heat sink temperatures attained would be 3.5°F above the service water
system design temperature. We, therefore, concluded in our safety evaluation
that during the OL review, we would require the applicant to demonstrate
that all safety related equipment whose design temperature is exceeded would
be able to function for as long as the emergency lasted, or we would require
the plant Technical Specifications to include a power level 1im t to conform
with dosition C.3 of Regulatory Guide 1.27, when the UKS rsachec a ora-

determirsd tamperacture,

The applicant's final transien. heat revcval analysis based on actual loads
82 us‘ng e vetnods set forth in our Srasch Tagnnical Position AS
'0es’dual Laeciy Heat Ineryy for Light Water Reacscors for Jong Term 107 103"

showed that the actual design temperature of the service water system may

POOR ORIGINAL
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Based on the conservatism of the applicant's analysis and the insignifi-
cance of such a small excess temperature, we conclude that the UKS meets
position C.4 of Regulatory Guide 1.27 and no change in plant Technical

Specifications is necessary.

In accordance with the guidelines of Regqulatory Guide 1.27, the anplicant
has shown by analysis that the UHS is capable of providing, without
makeun, susficient cooling for at least 30 days follcwing an accident in
one unit and safe shutdown and cooldown of the other unit. We have
reviewed the applicant's analysis and conclude his methods of analysis

are acceptable and concur with his conclusions.

Based on our review described above, we have determined that the ultimate
heat sink meets the guidel nes of Regulatory Guide 1.27 and our Branch
Technical Po-ition ASB 9-2, and meets the requiremerts of General Design
Criteria 2, 4 and 5. We, therefore, conclude that the ultimate heat sink

is acreptable.

Condensate Storage Facilities

The condensate storage Tacilities consist of two 300,000 gallon storage
tanks, 07:' er unit, each of which has one transfer oumo and one transfer
Jockey oump. 145,000 gallons of each tank is reserved for auxiliary
feedwater supply, which is sufficient for maintaining the olant in hot shut-

down for 4 hours followed by a 6 hour reactor cooldown.

The congensate storage facilities are not safety

related and are not designed to seismic Cateqory [ requirements and are
act protected acainst tornade missilas, The applicant oroposed to

rarud iy transfar whe 3uxiliarcy “eegwater sugp’y Srom the soncenséte

POOR ORIGINAL
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storage ta.k to the service water system in the event of failure of the
condensate storage tank. At cur request, in Amendment 16,
the applicant provided an automatic switchover of the auxiliary feed-
water from the condensate storage tznk to the service water system
(See Section 10.4.9 of this Report for an evaluation of the automatic

switchover).

As a result of our review, we conciude that with the automatic switch-
over to a safety grade auxiliary feedwater suoply, the condensate
storage facilities are not safety related, and that failure of the sys-
tem will not result in damage to safety related equipment nor will it
prevent safe plant shutdown. We, therefore, conclude the condensate

storage facilities are acceptable.

2.3} Compressed Air System
The compressed air system is shared between the two units providing both

instrument and service air from three air compressor trains, each including
a compressor unit, intercooler, aftercooler and air receiver. The instru-
ment air passes through a drying/filtering train while the service air

goes directly to distribution.

The function of the compressed air system 1S not safety related. However,
the piping and valves at containment penetrations are designed to Quality
Group B, seismic Category [ requirements in accordance with Regulatory
suide 1.26 "Quality Group Classification” and 1.2¢ "Seismiz Design Classi-
fication." A1l air operated valves in safety related svstems are designed
to fail in the safe nosition uoon loss of air. e have reviewed the

-l L 1 12 - . b . - P
apclicant's Yist 0f safety related afr Jrerited valves and the plant

28:0's and canclude <nat the “ailure moces of these /2 ves are :7Ceptapn e.

POOR ORIGINAL
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Based on our review of the comprassed air system we find that the piping
and valves at containment penetrations meet the guidelines of Regulatory
Guides 1.26 and 1.29 as described above, and that failure of the compressed
air system will not prevent safe plant shutdown. e, therefore, conclude

that the compressed air system is acceptaole.

Equinment and Floo+ Drainage Svstem

The equipment and floor drainage system (EFDS) accommodates drains from
potentially radioactive sources as well as non-potentially radicactive sources.
The system is designed to prevent potentiallyv radioactive liauid wastes

from draining to nonradioactive areas. This is accomplished by using

separate drain systems for potentially radioactive and nonradioactive

areas.

The potentially radicactive waste system collects liaquid waste, including

waste resulting from oiping or tank ruptures, from the containment,

auxiliary building, and fuel storage areas and transfers the waste,

deoending on the source, to the liquid waste system drain tank, chemical

waste receiver tanks, laundry drain tanks, or to the boron recoverv sys-

tem. The radiocactive liquid waste svstem is further discussed in Section 11 of
this report. Draihs from non-potentially radicactive sources, such as the turbine
buildine an’ orocess steam evaporator building are conveyed to sum.:s and then
oumped to the nil w~aste basin. The “iocr drainage system

from the ESF equipment rooms are provided with remstely operated isola-

tion vaives which are located outside the area they serve. These isola-

tion valves are normally shut to prevent flooding of the ESF eouipment

rooms due to backflow through the eauirment and floor drainage svstem,

m

ach ESF equioment room is provided with high water level detectors which

-

% : U ™ i
3iarm in the control room. dqgdi .‘onal floce orotect on is arovidea for

POOR ORIGINAL
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engineered safety features equipment rooms by watertight doors.

The equipment and floor drainage system is classified as non-safety
related. However, the piping and valves at containment penetrations are
designed to Quality Group B, seismic Category ! requirements in accordance
with Regulatory Guides 1.26 "Quality Group Classification" and 1.29

"Seismic Design Classification."

Based on our review, we conclude that the equipment and floor drainage
system is sufficient to orotect safety related areas and components from
flooding and to nrevent the inadvertent release of radioactive liquids
to the environs, meets the guidelines of Regulatory Guidesg 1.26 and 1.29
as described above, and that the system's failure will not prevent safe

plant shutdown. We, therefore, conclude that the system is acceptable.

Chemical and Volume Control System

The chemical and volume control system consists of the makeup and puri-
fication (MUP) system, chemical addition system, and the boron recovery
system (BRS). These systems are used to control and maintain reactor
coolant inventory to control! the boron concentration in the reactor

coolant through the process of makeup and letdown; supply seal injection

to the reactor coolant oumps; and to purify the primary coolant by deminerali-

zation.

[We requested the applicant to demonstrate that a single active failure
following a loss of offsite power will not result in reactor coolant

pump (RCP) sea! damage. I[n Amendment 16, the applicant committed to
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provide, an analysis of this event to determine the effects on the RCP
seal integrity. The Midland plant is currently being reviewed for cold
shutdown capability using only safetv grade equipment in accordance with
Branch Technical Position RSB 5-1. Refer to Section 5.4 of this report
for an evaluation of the CVCS system in this regard. We will compiete

our evaluation of the CVCS following our review of the applicant's analvsis.)

9.4 Air Conditioning, Heatina, Cooling and Ventilation Systems

9.4.1 Control Room Area Ventilation System

There is one common control room for Units 1 and 2. The safety related por-
tions of the control room area ventilation svstem (CRAVS) consists of the
control room heating, ventilating, and air conditioning (HVAC) system;

the switchgear and battery room HVAC system; and the control room oressuri-
zation system. A1l of these systems are designed to seismic Category I
requirements and, therefore, meet the guidelines of Regulatory Guide 1.29

"Seismic Design Classification."

The CRAVS includes two supply/recirculation air handling units, two recir=
culation air filtration trains, two makeuo air filtration trains, four
switchgear room urit coolers, four battery room exhaust fans and unit
coclers, and two oressurization tanks. Each of these comoonents has 100
percent ventilation capacity for the areas they serve, tnereby meeting the

single failure criterion.

Thara ic 3 sinale common control room for the two Midland units. The control

room HVAC system meets the requirements of Genera! Design Criterion §
"Sharing of Structures, Systems and Comoonents" because a single active

failure will not imoair the system's safety function as all safety related
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componer.ts are 100 percent redundant. The switchgear and battery rooms
emergency HVAC systems are not shared between units since each individual
room has 1ts own 100 percent capacity emergency cooling unit, and the
battery rooms each have their own 100 percent capacitvy emergency exhaust
fan. Durine normal operation the emergency HVAC systems for the battery
rooms and switchgear rooms are not operatinc, and the rooms are ventilated

by the control room HVAC system.

Ouring normal operation, one of the two air handling units operates to
supply air of controlled temperature and humidity to the control room, the
cable spreading rooms, the switchgear rooms and the battery rooms. Ouring
accident conditions the individual cooling units for the switchgear rooms
and battery rooms are automatically started to maintain these rooms within
the design temperature limits for their respective equioment. During
emergencies the air handling units serve only the control room. The air
handling units are designed to maintain the control room within the environ-
mental limits required for operation of planrt .ontrols and uninterrupted
safe occupancy during all ooerational modes, including design basis acci-
dent conditions as required by General Design Criterion 19 "Control Room."”
This is accomplished by isolating the control room from the outside and

other plant areas and starting the recirculation air filtration trains.

The control room pressurization system is automatically initiated, following
accidents, using pressurized air tanks to pressurize the control

room to prevent infiltration of radicactive gases, hazardous chemicals,
possidle steam from a steam line break, or smoke. The oressurization svs-
tem nas sufficient cacacity to maintain 1/8" w.g. in the control room for

3 cerfod of 3 hours. The oressurization system is designed witn suffi-

cient redundancy to serform its safety function following any single active
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failure. The habitability of the control room following accidents is

evaluated in Section 6.4 of this report.

To meet the requirements of General Design Criteria 2 "Design Basis for
Protection A:ainst Natural Phenomena” and 4 "Environmental and Missile
Cesign Basis," regarding natura! phenomena and external missile protec-
tion, the CRAVS outside air intakes are tornado missile orotected and the
rest of the system is located within the tornado proof, seismic Category
I, flood protected auxiliary building. The CRAVS exhaust stack is also
designed to seismic Category I requirements and to withstand tornado
missiles without loss of function. The system design meets requirements
of General Design Criterion 4 regarding orotection against nipe whip and
jet impingement and internally generated missiles as evaluated in Sections

3.6 and 3.5 of this report.

At our request, in Amendment 8, the applicant provided a battery room
exhaust system designed to limit the concentration of hydrogen to below
2 volume percent and to alarmm in the control room when battery room ven-
tiiation is lost. Hydrogen monitors are also provided and will alam
in the control room if the battery room hydrogen concentration reaches 3

volume percent.

Based on our review as described above, we have determined that the con-
trol room area ventilation system meets the guidelines of Regulatory
Guide 1.29, and the regquirements of General Design Criteria 2, 4, 5 and
Criterion 19 as it relates to providing adequate protection to permit
access and occupancy of the control room under accident conditions. We,

therefore, conclude that the system design is acceptable.
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Spent Fuel Pool Area Ventilation System

The functior of the spent fuel oool area ventilation system (SFPAVS)
i3 to maintain a suitable environment for equipment operation and to
limit nctential radicactive release to the atmosohere during nommal opera-

tion and postulated fuei handling accidents.

Ouring normal operations the spent fuel storage area is served by two
non-safety related, 50 percent capacity trains, and four unit coolers which
maintain a controlled environment suitable for nersonnel access and equip-
ment operation. The system also filters the air before discharging to the
auxiliary building exhaust stack. During emergenéies. cuch as a fuel
handling accident that may result in high radioactive releases, redundant radia-
tion detectors in the.axhaust duct isoléi: the normal ventilation system and
automatically starts a safety related standby exhaust system. The standby
exhaust system consists of two 100 percent capacity trains, each

having an iir filtration unit which meets Regulatory Guide 1.52,and an
exhaust fan. The standby exhiaust system and redundant isolation valves
from the normal ventilation system are designed to seismic Category I
requirements and powered from the Class 1E power system as recommended

by Regulatory Guide 1.29 "Seismic Design Classification.” The guidelines
of Regulatory Guide 1.13 "Spent Fuel Storage Facility Design Basis"

are = * because the system has the capability to limit radioactive releases
to acceptable levels during normal operation and following fuel handling
accidents by virtue of air filtration and maintaining a necative oressure
in the area to 1imit exfiltraiion.

The safety related portions of the svstem are in accordance wisth General
Jesign Criteria 2 "Jesign 3asis for Protection Acainst “latural Shencmena”

and < "Savironmental and “issile Design Sasis” regarding orotection agains:

=5
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natural phenomena and missiles by locating them within separate compart-
ments in a missile protected portion of the auxiliary building. Protec-
tion against damage due to pipe break is evaluated in Section 3.6 of this

report.

Based on our review of the spent fuel pool area ventilation system we have
determined that safety related portions of the system meet the guidelines
of Regulatory Guides 1.13 and 1.29, and the requirements of General Design

Criteria 2 and 4. We, therefore, conclude that the system is acceptable.

Auxiliary and Radwaste Area Yentilation System

The auxiliary and radwaste area ventilation system (ARAVS) is presentlv desianed
to perform no safety functions as the applicant contends that it is required only
during normal operation. The safety related areas that are served bv the ARAVS

during normal operation each contain their own safetv related conlina units whkich

are used during emergencies and are evaluated in Section 9.4.C of this
report. [Although the ARAVS is not necessary for safe plant shutdown,
leakage from some ESF rooms due to pump seal failure following a loss-of-
coolant accident could result in untreated radioactive releases to the
environs. We reauired the apolicant to provide a safety crade svstem

for preventing these radiocactive releases. The doses due to these radio-
active releases are evaluated in Section 15.2 of this report. We will
provide our evaluation of the auxiliary and radwaste area ventilation

system following resolution of this item.]

Engineered Safety Features Ventilation System

The engineered safety features ventilation system (ESFVS) is designed to

maintain a suitable enviroament during emergencies for the ESF equioment

located in the areas of the auxiliary builaing which auring normal operation

are servea oy tne auxiiiary anu rauwaste area veniilation System.
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The system has individual unit coolers which have chilled water cooling
coils that receive water from the (safety-related) safeguards chi'led water

system.

A1l components of the system 2re designed to seismic Category [ reiuire-
ments as recommended by Regulatory Guide 1.2¢% "Seismic Design Classifica-
tion." Each ESF area has at least one individual cooler that is pcwered
from the same emergency bus as the equipment that it serves. This neets
the single failure criterion since each ESF area or equipment room ias a
100 percent capacity redundant counterpart. The requirements of Gereral
Design Criteria 2 "Design Basis for Protection Against Natural Phenonena"
and 4 "Environmental and Missile Design Basis" regarding orotection :gainst
natural phenomena, missiles, pipe whip and jet impingement forces are met
by locating the equipment in separate areas or rooms of the tornado

missile protected portion of the seismic Category I auxiliary building.
During normal plant operation, the auxiliary and radwaste area ventilation
system provides ventilaticn of the ESF areas which is evaluited in Sec:ion
9.4.3 of this report. The ventilation is suoplemented as necessary to
control temperature by the unit coolers which are controlled thermostatically.
A unit cooler also automatically starts whenever the ESF pump in its area
is started. The unit coolers may also be started remoteiy from the cont~ol

room.

Based on our review as described above we have detarmined that the enginezred
safety features ventilation system meets the guide ines of Regulatory Guide
1.2% and the requirements of General Design Criteriz 2 and 4. We, there-

fore, conclude that tne system is acceptable.
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Other Safety Related Ventilation Systems

Other safety related ventilation systems are the diesel generator build-

ing HVAC system and the service water pump structure HVAC system. There
are four separate diesel generator buildings at the Midland site, each of
which has its own 100 percent capacity HVAC system. Each diesel genera-

tor building HVAC system is started automatically when its respective diesel
starts and is powered from the same emergency bus as its associated diesel
generator. The system functions automatically to maintain temperature in
the diesel building below 120°F during diesel operation and above 30°F

when the diesel is idle. Since each diesel generator nas its own HVAC sys-

tem, the design meets the single failure criterion.

There is one service water pump structure for both units

housing 5 essential service water pumps within 3 rooms. (2-.-1
split - see Section 9.2.1) Each pump in each room has its own HVAC supply
system such that a single failure will affect only one nump. Each
system is automatically started whenever its respective service water pump
is started, and temperature is automatically controlled by exhaust damper
modulation and recirculation. Each system is powered from the same emer-
gency bus as its respective service water pump. The system is designed to

maintain a temperature within the structure suitable for pump operation.

Safety related portions of both the diesel generator HVAC system and the
service water pump structure HVAC system are designed to seismic Categorv

[ requirements as recommended by Regulatory Guide 1.29 “"Seismic Design
Classification." Both systems are also protected against tornado missiles,
housed in seismic Category [ structures which are protected against the
design basis flood, and are adequately protected against internal missiles

and pipe break in accordance with General Design Criteria 2 "Design Basis
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for Protection Against Matural Phenomena" and 4 "Environmental and

Missile Jdesign Basis."

Based on our review we have determined that the diesel generator build-
ing and service water pump structure HVAC systems meet out single failure
criterion, the guidelines of Regulatory Guide 1.29 and the recuirements
of General Design Criteria 2 and 4. We, therefore, conclude that the

systems are acceptabie.

Fire Protection System

[At our regquest, the applicant has provided a detailed fire hazarcs
analysis and a comparison of his plant design to Appendix A of our
Branch Technical Position ASB 9.5-1 "Fire Protection for Nuclear Power

Plants." We are currently reviewing their submittal and will provide

our evaluation in a future supplement . ]

Steam and Power Conversion Systems

Mai am Supply System

This section of the report evaluates the safety-related portion of the main
steam system (outside containment) which includes the portion of the system
between the containment up to and including the main steam isolation valves
(MSIVS). Portions of the main steam system downstream of the MSIV's are

evaluated here only as they may affect the safety related pertions of the

system in the event of 2 main steam line break.

In accordance with the guidelines of Regulatory Guides 1.26 "Qualisy
Group Classification" and 1.29 "Seismic Design Classification”, those
portions of the main steam system from the steam generators up to and
including the first MSIV's are designed to Quality Grouo 2, seismic

Category [ requirements.
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Each uni: provide: steam from two steam generators via two 36-inch steam
1ines to a high pressure turbine for electrical power generation. Ouring
normal operation, steam is also delivered from the steam lines of Unit !
through two 26-inch lires to a 36-inch header and to the process steam
evaporators where it is used to generate tertiary steam that is supolied

to Dow Chemical Co.

The Midland main steam system is a unique design having cross-connec:ts
between the two units downstream of tha MSIV's, since the first priority
in steam demand is the supply to Dow Chemical rather than electrical power
generation. Sections 10.3.1 through 10.3.3 of this report describe the 4
operating modes of the mair steam systems for supplying steam for Dow.
Process flow diagrams, Figures 10.3-1 through 10.3-6 of this report, show
the interties between units and the valve lineun for the 4 modes of opera-

tior for the main steam and feedwater systems.

During operating Modes 1 and 2, Unit 1 will supply process steam

plus the Unit 1 turbine generator. If a main steam line break were to
occur upstream of an MSIV in Unit 1 while it was operating in Mode 1 or 2,
a blowdown path from the unaffected steam generator would be available
through the process steam system to the evaporator system if the MSIV of the
unaffected steam generator failed to close. The anplicant claimed that
their MSIV's were single failure proof since all active comoonents were
redundant. We did not agree with the applicant that their MSIV's could not
fail to close and required that they revise the design such that a failure
of an MSIV to close would not result in a blowdown of both steam generators
of Unit 1. In Amendment 15, the applicant revised the desian to include

main steam line break closure signals tu the process steam isolation valves
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and the backup MSIV's (non-safety grade) which are orovided for Unit 1.
These closure signals are necessary to nrotect the plant only if the break
is upstream <f the MSIV's. We do not oostulate such a break as a result of
a seismic event because that portion of the main steam system is designed
to seismic Category [ requiremerts. Therefore, dependence on non-safety
grade isolation valves is acceptable to protect against a break upstream

of an MSIV together with an assumed failure of the safety grade MSIV on the

unaffected steam generator.

During operating Modes 3 and 4, the Unit 2 steam generators are supplying
process steam to the evaporator building. These modes are used less fre-
quently, when the Unit 1 reactor is unavailable. ODuring these modes, pro-
tection agaiast a Unit 2 steam line break upstream of an MSIV coincident
with a failure to close of the unaffected Unit 2 steam generator's MSIV is
nrovided in the same manner as operating Modes 1 and 2 as discussed ore-
viously. However, the Unit 2 steam system does not have backup MSIV's
because they are not required by state codes (see Section 10.3.3). The
required protection is provided by the main =*aam intertie isolation valves
which close upon receipt of 1 main steam line break signal. We find this

acceptable on the.same basis that we described for Modes 1 and 2.

Quring Made 4 operation the main steam systems of the two un‘ts are
shared, with the Unit 2 steam generator suppiying steam tc the Unit 1
turbine generator. The Unit 1 NSSS is shut down with two MSIV's in

series isoiating the Unit 1 steam generators from the rest of the
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steam system and the Unit 2 turbine is shut down and isolated

from the main steam system by the turbine stop and ccntrol valves.

Generz1 Design Criterion 5 "Sharing of Structures, Systems and Com-

ponents”, allows sharing if it is shown that such sharing w11l not
significantly impair their safety functions. In the event

of an accident in one unit, an orderly shutdown and cocldown of the remaining
units must not be precluded. When the main steam systems are being sharec,

Unit 1 is already shutdown and cooled down. Therefore,

if the sharing does rot affect the ability to perform the system's

safety function in the event of an accident in Unit 2 the reguire-

ments of General Design Criterion 5 are met. Murino times when the

1ain steam system is shared, the Unit 2 steam supply system uses only the non-
safety related portion of Unit 1's main steam syscem, from the outboard MSIV
“0 the turbine. This portion of the main steam system does nct per-

form any safety function or generate any signals to close the MSIV's

or the main steam intertie isolation valves. The main steam line

break instrumentation of Unit 2 still senses only the Unit 2 parameters

te provide protection against a steam iine break. Similarly, for

all other accidents, the Unit 2 protection system and input parameters

are used to provide protection for the Unit 2 plant by closing the

Unit 2 MSIV's. We, therefore, conclude that the requirements of

Criterion 5 are met since the ability to protect against design basis

accidents s not impafred by the sharing.
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The MSIV's and main steam intertie isolation valves are designed to

close in five seconds upon receipt of a main steam isolation valve

closure signal. The valves are designed to stop steam from either

direction. Failure of one MSIV to close, coincident with a steam line

break, will not result in tre uncontrolled blowdows of more than one

steam generator. To summarize our previous evaluat.ons of a steam line - -eak
upstream of an MSIV ara a “iilure of the other MSIV to close blowdown

of the affected steam generator is prevented by the closure o€ the non-
seismic Category [ main steam intertie isolation valves, turbine stop

valves, turbine bypass valves, and for Unit 1, tre backup MSIV's whick

serve as an acceptab’e backup for this accident.

Seismic Category [ safety va'ves and power relief valves are provided

for each steam generator immediately outside the containment structure
upstream of the main steam isolation valves. The power relief valves

are air operated and fail in the closed position on loss of air supply.

The power relief valves are also equipped with hand wheels to facilitate manuz!l
operation if required. In accordance with 8ranch Technical Position RSF " .1
“Design Requiremerts of the Residual Heat Removal System," which re-

quires safe cold shutdown capability following an earthquake using

only safety grade equipmert, we required that tre applicant perform

manual testing of the power relief valves to demonstrate that a

controlled cooldown can be accomplished. ([The applicant has not committed

£0 Jerform (nis test.]
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The safety related portion of the main steam lines, including the

MSIV's are located above the auxiliarv buildina roof. At our recuest. in Amend-

ment 9, the applicant provided barriers to pri.cCt the safety re-

lated portions of the main steam lines and MSIV's from tornado missiles.
With the addition of the tornadc missile barriers the safety related
portions of the main steam system meet the requirements of General

Design Criteria 2 "Design Basis for Protection Against Natural Phenomena"
and 4"Environmental and Missile Design Basis. Section 3.6 of this report
evaluates the main steam system design with respect t0 pigh enerav pipe

break protection.

Based on our review, as described above, we find that the main steam
system (outside containment) up to and including the MSIV's meets the
guidelines of Regulatory Guides 1.26 and 1.29 and the requirements of
General Design Criteria 2, 4 ard 5. We therefore conclude that the
main steam system, outside ccntainment, up to and including the MSIV's

is acceptable.

Qther Features of the Steam and Power Conversion

The Jther ‘eatures of the steam ana power conversicn systems evaluated
in this report are the safety related portions of the main feedwater

svstem, the auxiliary feedwater system, and the circulating water system.

e have alsc reviewed the condensate svstem, non-safety related oortions
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condensate cleanup system, and the steam generator recircuiation system.
The condensate cleanup systen includes the condensate demineral’’er
system and the feedwater chemical addition system. The failure of

these systems would not prevent safe plant shutdown nor result in poten-

tial radioactive releases.

The acceptability of these systems was based on our review which deter-
mined that: (a) where the system interfaces or connects to a seismic
Category I system or componen‘ jormally closed or automatically
operated seismic Category I isolation valves are provided, and

(b) the failure of these systems will not preclude the operation of
safety-related systems or components located in close prcximity.

We find that the design of the condensate system, non-safety related
portions of the feedwater system, cooling pond blowdown and makeup
system, condensate clearup system and the steam generator recircula-
tion system, meet the above criteria, and, therefore, they are

acceptable.

10.4.5 (Circulating Water System

The circulating water system is designed to remove the heat rejected

from the main condensers via the cooling pond. The circulating water
system is not required to maintain the reactor in a safe shutdown cona'-
tion or mitigate the consequences of accidents. However, it is the T:-iss

scurce of internal flooding withir the turbine building,



At our request, in Amendment 3, the appli<ant provided an analysis

of the effects of a complete rupture of the circulating water expan-
sion joint at the main condenser. The analysis showed that the
water level in the turbine building would rise at a rate of 1.05 feet
per minute. Two level alarms provide incication in the contrcl room.
In the event of no operator action thke turbine building cculd fill to
grade level. Flow paths to the outside would limit the flooding to
that level. Flooding of the turbine building to grade level as

a result of the probable maximum flood has been evaluated and ‘ound
acceptable in Section 3.4 c¢f this report. Uince a failure of the cir-
culating water system cannot result in more severe flooding than the

design basis flood, we find the analysis acceptabtle.

Based on our review, we find that a failure of the circulating water
system will not damage any safety related equipment or prevent safe
plant shutdown. We, therefore, conclude that the circulating water

system is acceptable.

10.4.7 Main Feedwater System

The safety related portions of the main feedwater system consist of a
main feedwater isolation valve outside containment and a second main
feedwater isolation valve inside containment, and the interconnecting
piping up to the steam generator. Separate connections to the steam
generators are provided for auxiliary feedwater injection (Section '0.4.9

of this report).
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The safety related portions of the main feedwater system from the steam
generator out to and including the outermost containment isolation valve
are designed to Quality Croup B, seismic Category I requirements in
accordance witn Regulatory Guides 1.26 "Quality Group (lassification" and

1.29 "Seismic Design Classification.”

A1l safety related portions of the main feedwater system are housed
within the tornado missile proof auxiliary building and are therefore
protected against natural phenomena in accordance with General Design
Criterion 2 "Design Basis for Frotection Against Natural Phenomena."

The requirements of General Design Criterion 4 "Environmental and Missile
Design Basis" regarding missiles, pipe whio and jet imoingement are met

as evaluated in Sections 3.5 and 3.6 of this report.

There are certain modes of operation, described in Section 10.3.3 of this
report, which are unique to the Midland plant due to process steam demand

to Jow Chemical. Ouring one of these modes the feedwater systems are shared
between units. Specifically, by manual cross connection, steam from the

Unit 2 steam generators may be routed to the Unit 1 turbine, and via

part of the Unit 1 feedwater syste™ the condensate is returned to the Unit

2 steam generator. During this mode of opevation, General Design Criterion

S "Sharing of Structures, Systems and Comoonents" allows sharing if it is
shown that such sharing will not significantly impair the systems safety func-
tions. In the event of an accident in one unit, an orc.rlv shutdown and cool-
down of the remaining units must not be precluded. Because Unit 1 is already
shutdown and cooled down when this mode of operation is used, i the sharing does

not affect the ability of the system to perform its safety function, tnen
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General Design Criterion 5 is met. The Unit 2 main feedwater system uses
only the non-safety related portion of Unit 1's feedwater system which
performs no safety function and does not generate anv protection signals
to:lose the main feedwater isolation valves. The safety related nortions
of Unit 2's main feedwater system still serve ynit 2 and the isolation
valves receive ESF signals from the Unit 2 detectors and protection cir-
cuitry. The safety related portions of Unit 1's main feedwater system
are isolated and not shared. We, therefore, conclude that the require-
ments of General Design Criterion 5 regarding sharing of safety related

systems ard components are met.

There are two safety grade main feedwater isolation valves on each feed-
water line which receive a signal to close in the event of a main steam
or feedwater line break; therefore, a2 single failure will not result in
continued feedwater supply to the affected steam generator. The
feedwater system design, therefore, is not subject to the concern of
generic Task A-22, "PWR Steam Line Break, Cora2, Reactor Vesse! and Con-
tainment Building Response,"” be.ause reliance is not placed on non-safety
grade feedwater system valves to mitigate the consequences of a main

steam or feedwater line break.

A generic concern of pressurized water reactors is feedwater nammer ir <he feed-
lines to the steam jenerators. Feedwater hammer may occur in ®WR'S vz~ a feed-
ring in the steam Jenerator when the “eedring is draines :nd c2'd wazer is ine

jected tausing the steam in tne Taedring and “eecwater line to cincense rapidly

- - -
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and iccelerate a slug of water which can create 3 pressure wave. The steam
qenerators of the Midland units are of the once-through type with no feed-
rings. No normal onerating conditions could drain the feedwater line

without emptying the steam generator. In addition cold auxiliary feed-
water is introduced through a separate steam generator connection. For

these reasons we consider that the B&W once-throunh steam aenerator is

not subject to feedrina type ‘eedwater hammeér experienced in recirculatina type

steam generators, and therefcre, that this generic item does not apply to Midland.

Based on our review of th> main feedwater system, we find that the sys-
tem's design is in accordance with the guidelines of Regulatory Guides
1.26 and 1.29 and the requirements of General Design Criteria 2, 4 and

5. We, therefore, conclude that the system is accentable.

Auxiliary Feedwater System

The auxiliary feedwater (AFW) system is an engineered safety feature
desianed to suooiv feedwater tn the cteam naneratnre during nor-

mal operations, including startup, shutdown and hot standby, and in the
event of loss of main feedwater supply. The system provides feedwater for
the removal n® dacav heat from the reactor until the reactor coolant sys-

tem decreases to 31 temperature (Z8U°F tor Midland) wnere tne aecay nedt

~emoval system may be placed in operation.

The auxiliary feedwater system consists of two 100 percent capacitv oumps
for each unit, one turbine driven and one motor driven. In response to
our request, in Amendments 3 and C,the aooniicant nrovided design details

to verivy diversity in power supplies to each of the AFW systems in
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accordance with our Branch Technical Position ASB 10-1 "Design Guide-
lines for Auxiliary Feedwater 3ystem Pump Drive and Power Suoply Diver-
sity for Pressurized Water Reactors." The turbine driven pump is avail-
able to supply auxiliary feedwater independently of onsite or offsite AC
power. Steam to the turbine driven pump is taken from each of the steam
generators via DC motor operated valves. There are two auxiliary feed-
water isolation valves arranged in parallel isolating tne AFW discharge
header from each steam generator, one vaive is AC operated, the other ic
DC operated. The flow control valves and the header valves

which crossconnect the discharge from the two pumps are motor operatad and
fail in the normal "throttled ooen" position on loss ¢ power. The above
diversity in power to pumps and valves assure an available source of

auxiliary feedwater suoply in the event of loss of all AC or DC power.

The AFW system is normally lined up to take suction from the non-seismic
condensate storage tank., In the event of an accident, this design could
leed to AFW pump damage due to low suction oressure in the event the non-
safety grade storage tank were lost and the AFW pumps started. At our
request, in Amendment 16, the appliicant provided an autnmati~ =3ttor =ngp
manua' switchove: of tne AFW pump sucticn %0 00th T's us -7 the safety qrade
service wate~ system. These motor operated valves are powered from the
same emergency bus as the SW pumps to which they are connected, thereby
meeting the single failure criterion. The valves need nct meet our
power diversity requirements because the condensate storage tank will
still be available foilowing a complete loss of AC or DC power. Since

the condensat2 storage tank is
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also not tornado missile protected. the automatic switchover is also necessary to
assure an automatic source of AFW in the event of a tornado. The AFW system is
designed to Quality Group C and seismic Category I requirements, in accordance
with the guidelines of Regulatory Guides 1.26 "Quality Group Classification” and
1.29 "Seismic Design Classification."” With the additicn of the automatic switch-
over to the tornado protected, seismic Category I service water system,

the system also meets the requirements of General Design Criterion 2

“Design Basis for Protection Against Natural Phencmena." The power diversity

of the AFW system as described above, provides suitable redundancy of comoo-
nents and features to assure the system will be available for decay heat

removal assuming offsite, or onsite power is not available, as required by

General Design Criterion 34 "Residual Heat Removal."

The AFW system consists of two 100 percent pumps. In Amendment 8 the
aoplicant at our request provided a failure analysis to show how the
system design meets our requirements regarding a high energy pipe break
in the AFW system coincident with a single active failure. During normal
operation when the AFW pumps are not operating, the syster: is pressvrized
between the steam generators and the upstream check valves (two in
series), with normally closed isolation valves acting as a backup to the
check valves. A break in this portion of the AFW piping could result in
turbine trio and loss of offsite oower, and an AFW start signal. Since

both AFW pumps are normally lined up in parallel, bSoth AFW pumps could Tos

W

water through the pipe break and AFW fiow to the unarfected steam generator

could be reduced. The AFY system is therefore orovided with au“omatic interiocks
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(FOGG system - Feed Only Good Generatur) to sense the faulted steam genera-
tor and isolate it from the AFW system, such that the remaining AFW pump

will feed only the intact steam generator. The FOGG system is powered from
redundant Class 1E busses and need not meet our power diversity reauirements
because we do not pestulate a compiete loss of AC or DC nower following a
pipe break. The design features described above meet ou- criteria regarding
high energy line break in the AFW system coincident with single failure during
normal operation when the AFW pumps are secured. Quring periods when the

AFW system is in operation such as startup and shutdown, the motor driven

pump supplies both steam generators, and the entire AFW system is pressurized.
Operation of the turbine driven pump during normal operation is orecluded by
plant Technical Specifications so that a pipe break in the steam header tc the
turbine, downstream of the isolation valves need not be oostulated. ODuring
these periods, a pipe break could occur in the discharge piping of the
operating AFW pump, and a coincident single active failure of the turbine
driven pump could result in no AFW flow. Since the turbine generator is not
on the line during this period, no electrical transients will occur as a
result of the break, and therefore loss of offsite nower need not be assumed.
Two check valves in series orevent blowdown of either steam generator due

to this event. We agree with the results of the aoplicant's failure mode
analysis and concluce that the AFW system design meets our Branch Technical
Position APCSB 3-1 "Protection Against Postulated Piping Failures in Fluid
System Components Outside Containment” regarding high energy line break in

the AFW system coincident with single active failure.

During our review we also requested the applicant to demonstrate a single

active failure could not prevent feeding the unaffec” :@ steam generator
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following a mainsteam or feedwater line break. It was our concern that
an electrical failure that caused the motor ooerated level control valve
to the unaffected steam generator to close would result in no AFY flow
to that generator. In Amendment 4, the apnlicant provided revised
control system drawings for the level control valve tu show redundant
contacts and circuitry in the controller to show that no single electri-
cal fault could cause the motor operated valve to close. This design has
been reviewed and accepted as evaluated in Section 8.3 of this report.
With these design features the AFW system meets the reaquirements of our
Branch Technical Position ASB 3-1 regarding high energv line break n
the main steam or feedwater system coincident with single artive failure

in the AFW system.

The AFW system design meets the raquiiements of General Design Criterion
4 "Environmental and Missile Design Basis" regarding protection against
missiles, pipe whip and jet impingement since each train is located in
senarate compartments of the auxiliary building. Protection against

high energy line breaks is evailuated in dection 3.6 of this report.

As a result of the new Branch Technical Position RSB 5-1 "Desian Require-
ments of the Residual Heat Removal System”, the Staff is currently review-
ing the overall Midland nlant design with resoect to bringing the olant to
a safe cold snutdown with and without offsite power using only safely

grade equinment and assuming anv sincle failure. Refer tc Section 5.4 of

this SER for an evaiaution of this aspect of the "idland design.
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As a result of our review as discussed above, we have determined that
the AFW system meets the guidelines of Requlatory Guide 1.26 and

1.29, the reauirements of General Jesign Criteria 2, 4, and 34 and the
requirements of Branch Technical Positions 3-1 and 10-1. We, therefore,

conclude that the AFW system is acceptable.



