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SAFETY EVALUATION REPORT 8Y THE
QFFICE QF NUCLEAR REACTOR REGULATION
EQUIPMENT QUALIFICATION BRANCH
FOR MAINE YANKEZ ATOMIC POWER COMPANY

OOCKET NO. 50-309

ENVIRONMENTAL QUALIFICATION QF SAFETY-RELATED SLECTRICAL EQUIPMENT
1 INTRODUCTION

General Design Criteria 1 and 4 specify that safety-related slectrical equip-
ment in nuclear facilities must de capaple of performing its safety-related
function under anvironmental conditions associatad with 3ll normal, abnormai,
and accident plant operation. [n order to ensure compliance with the ¢ri-
teria, the NRC staff required al! licansees of operating reactors to submit a
reevaluation of the gqualification of safety~relsated alectrical equipmert wnich
may be axpcsed %0 a harsh environment.

2 BACKGROUND

Jdn Fetruary 8, 1979, the NRC Office of Inspection and Znforcement (IE) issued

to all licenseas of operating plants (excep* those incluced in the systamatic
evaluation program (5gP)) IE Bu’ etin (IEB) 79-01, "Environmental Qualification
of Class [E Equipment.” This bulletin, together with IE Circular 78-08 (issuea
on May 31, 1978), required the licensees to perform reviews to assess the
adequacy of their environmental qualification programs.

Subsequent 'y, Commission Memorandum and Order CLI-30-21 (issued on May 23,

1580) statas that the OCR guide!ines and portions of NUREG-J538 (wnich were
issuad on January 14, 1980, as enclosures 4 and 5 to [£23-79-018) form the
requirements that licensses must meet regarding environmental gualification of
safety-related electrical equipment in order to satisfy those aspects of

10 CFR 30, Appenaix A, Genera! Design Criterion (GDC)=4. This order aiso
requires the staff to complete safaty evaluation reports (5ERs) for all operating
plants by February 1, 1381, In addition, this order requires that the licensees
have qualified safety-relatad esquipmert installed in their plants 2y June 30,
1982. -

Supplements %o ISR 79-018 were issued for further clarification and definiticn
of the staff's needs. These supplements were issued on 7epruary 29, Seotam-
ser 30, and Jctooer 24, 1980.

In agdition, the starf {ssued orgers dated August 29, 1280 (amenced in Septam-
per 1980) and OJctober 24, 1980 to a!! licensees. The August arder amenament
required that the !icensees srovide 3 report, by Novemper 1, 1380, documenting
the qualification of safety-related 2lectrical 2quipment., The Qctovper 3irder
required the astablisnment of a central file locaticn for the maintenance of

all aquipment-qualification records. The central file was mandated %o 2e
establisned oy Decemper 1, 1380. The order alsc required that all safety-relatec
glectrical aquipment 2e gualified 2y June 30, 1382. In response, the licensee
submitted information through Tetters dated June 13, 1979 and June 2 and

Qctober 31, 1980. '



2.1 Purpose

The purpose of this SER fs to identify equipment whose qualiification program

does not provide sufficient assurance that the equipment is capable of performing
the design function in hostile snvironments. The staff position relating to

any identified deficiencies is proviged in this report.

2.2 5cope

The scope of this report is limited to an evaluation of the equipment wnich
must function in order to mitigate the consequences of a loss-of-coolant
accident (LOCA) or a nigh-energy=line-oreak (HELB) accident, inside or outside
containment, «hile subjected %o the nosti'e 2nvironments associatad with these
accidgents.

3 STAFF EVALUATION

The staff avaluation of the licensee's response included an onsite inspection
of selected Class [E equipment and an examination of the licensee's raport for
completeness and acceptability. The criteria described in the OOR guidelines
and in MUREG-1588, in part, were used as a3 pDasis for the staff avaluation of
the adequacy of the licansee's gualification program.

The NRC Qffice of Inspection and Enfurcement performed (1) a3 preliminary
evaluation of the licansee's response, documentad fn 3 technical evaluation
report (TER) and (2) an onsite verification inspection (Septemoer 3-11, 1980)
of selected safety-related electrical equipment. An inspecticn of equinment
associated with the main steam system, nigh-pressure safety injection s stam,
and containment spray systam was conducted during the site visit. The inspec-
tion at the Maine Yankee plant verifiad oroper installation of eguipment,
sveral!l interface intagrity, and manufacturers' nameplate zata. The manufac-
turer's name and mode! numper from tne nameplate Zata ~ere compared Lo infor-
mation given in the environmental qualification work sneets of the licensee's
report. The site inspection is documented for the Maine Yankee plant in
report [E 50-309/80-14. No geficiencies were notad, For this review, ine
documents referenced above nave been factored into the overal] staff avaliation,

3.1 Completaness of Safaty-Related Zquipment

-

1T\

In accordance with [E3 79-018, the licensee was directed to (1) estapiisn a
1ist of systams and acuipment that are required to mitigate a LCCA and in =EL3
and (2) identify the most limiting anvironmenta! zonditions the aguigment mnay
se axposad %o ang still oe r~equired %o perfarm ‘%5 safaty function.

The staff develcped 1 generic master !ist 2ased upon a review of Dlant safaty
analyses ang amergency arocedures. The instrumentation selectad 11¢luges
parametars to monitor overall 2lant performance as ~ell s to moniZor the Jer~
formance of the systems an the 1ist, The systems iist was estapiisnhe¢ °n e
nasis of the functions that must oce performed for accident mitigation (without
regard to location of squipment relative %o hostile anvironments).

The list of safety=-related systems urovided oy the 'icansee was raviawed
against the staff-deveiopea master list.



Based upon information in the licensee's submittal, the equipment location
references, and in some cases subsequent conversations with the licansee, the
staff has verified and determined that the systems included in the licensee's
submittal are those required to achieve or support: (1) emergency reactor
shutdown, (2) containment isolation, (3) reactor core cocling, (4) containment
heat removal, (5) core residual heat removal, and (5) prevention of significant
release of radicactive material to the snvirinment. The staff therefare
concludes that the systems fdentified by the licensee (listed In Appendix 0)
are acceptable, with the exception of those items discussed in Section 3 of
this reporz.

Display instrumentation which praovides information for the reactor operators

to aid them in the safe nandling of the plant was rot specifically identifed

oy the licensea. A complete list of alil display instrumentation menticned in
the LOCA and HEL3 amergency procedures must he provided. Equipment gqualification
information in the form of summary sheets snouid be provided for 311 Components
of the display instrumentation exposed to harsn environments. Instrumentation
which 1s not considered to be safety related out which is menticned in the
emergency procedure should appear on the list. For these instruments, (1)
justification shnuld be provided for not considering %he instrument safety
related and (2" assurance should be provided that its subsequent *ailure will
not mislead the operator or adversely affact the mitigation of the cansegquences
of the accident. The anvironmental qualification of post-accident sampling

and monitoring and radiation menitoring aquipment is closely reiatea o the
review of the TMI Lessons~Learned modifications and will pe performed in
confunction with,that review, .

The licensee icdentified 473 separate safety-related equipment items, 133 of
which are reguired to perform a safety-~s ated function in a L3CA or a2 HEL3
anvironment. The licensee provided a summary of the gualification documen=
tation and methodology used to qualify safecty-related aquipment which is
required to function in hostile environments. The remaining culk of the
safety-related aquipment was not qualified to the nostile environments on the
basis that it is:

(1) required to function 2nly in nenharsh environments, or
(2) not required to function for any accident, or
(3) not required to function for the accident producing the harsn
anvironmental conditions.
Based on its review of the information provicad 5y the licansae, the staff
concludes that this information is incomplaeta, The licensee is asked =0
verify that failure of the a2quipment icentified in the apove catagorias woul
not sce detrimental to safety as a result of a nharsh anvircnment. Failures
this equipment that could lead to disabling a sarfety function or drovice
incorrect information to the operator during accident mitigation snould 2
addressed. [n addition, the licenszee's response did not identify or provice
qualification documentation for cable splices or connectors, ‘nstrument and
terminal Sox sealant naterial, and terminal and senetration connaction soxes.
The licensee is asked %o provide this information or %o justify examption of
this aquipment from gqualification on some other cdefined dasfs. Adlso, the
licensee has axcluded the following safety-relatad aquipment:

(1) pressurizer spray contral valve
{2) compressed air systam



(3) PORYs
(4) containment air recirculation dampers.

The staff requires that the appiicant justify excluding this equipment or
modify the design accordingly.

Based on the staff review of the equipment and systems fdentified by the
licensee and subject to the satisfactory resclution of the items identified
above, the staff concludes that the systems identified by the licensee (1isted
in Appendix D) are acceptable, with the exceptions of those items discussad in
Section 5 of this report.

3.2 Service Conditions

Cemmission Memorandum and Order CLI-80-21 requires that the OOR guidelines and
the "Far Comment" NUREG-0588 are to De used as the criteria for astablisning
the adequacy of the safety-related electrical equipment 2nvironmental gqualifi=
cation grogram. These documents provide the option of estaplishing 3 oounding
pressure and temperature condition based on plant-specific analysis fdentified
in the licensee's Final Safety Analysis Report (FSAR) or based on generic
profiles using the methods identified in these documents,

On this basis, the staff nas assumed, unless otherwise noted, that the analysis
for developing the environmental enveiopes for the Maine Yankee nlant, relative
to the temperature, pressure, &nd the containment sgray caustice, has Jeen
performed in accordance with the requirements statad above. The starff nhas
reviewed the gqualification documentation to ensure that the gualification
specifications anvelope the conditions astaclisned oy the 1icansee.

Zquipment submergence has also been addressed where the possibility axists
that flooding of equipment may result from HEL3s.

-

3.3 Temperaturs, Pressure, and Humidity Conditions Inside Containment

The licensee has provided the results of accident analyses as follows:

Max Temp (°F) Max Press (psig) Humidity (%)
LOCA 278 54 100
MSL3 340 43 100

The staff nhas concludea that the minimum temoerature 2rofi’e far 2quipment
qualification purposes should include 3 margin %0 account for nigner=than-average
temperatures in the Jpper regicns of the containment that Canm 2x71st 2ue T2
stratification, especially following a postulated MSL3. Use of the steam
saturation temperature corresponding to the tatal bui'ding pressure (partial
pressure of staam plus partial pressure of air) versus time ~i11 provide an
acceptaple margin for either a postulated LOCA or MSL3, wnichever i3 contreiling,
as =0 Jotential adverse anvironmental effects on 2quigment.

The licensee's specified temperature (service condition) of 278°F does not
satisfy the apove raquirement. A saturation temperature corresponding to tne
seak profile (302°F peaxk tamperature at 54 psig) should Ce used fnstezd. ne



licensee should update his equipment summary tables to reflect this change.

[f there is any equipmenrt that does not meet the staff position, the licensee
must provide either justification that the equipment will perform its intended
function under the specified conditions or propose corrective action.

3.4 Temperature, Pressure, and Humidity Conditions Qutside Containment

The licensee has provided the temperature, pressure, humidity and applicaple
environment associated with an HEL3 outside containment. The following areas
outside containment have been addressed:

(1) Primary auxiliary building

(2) Auxiliary feedwataer pump area
(3) Spray pump area

(4) 3Steam and feedwater valve area
(5) Turdine building

The licensee has used 205°F and amoient pressure conditions for areas outside
gontainment., The staff considers saturation temperature at the peak pressure
resulting from a HELB as the minimum level for acceptance. The licansee
should update his summary tables to reflect this change. [f there is any
equipment that does not meet the staff position, the licensee must srovide
justification that the aquipment wil! perform its intended function under
saturation conditions cr propose corrective action.

3.5 Submergencs

The maximum submergence 'evels nave 2een 2stablished and assessed Jy the
licensee. Unless otherwise notad, the staff assumed for nis review tnat tne
methodology employed by the licensee is in accordance with the appropriate
sriteria as establisned by Commission Memorandum and Jrder CLI-30-21.

The licensae's value for maximum suomergence is 1.7 ft. Equipment delow tnis
level has Seen identified by the licensee, along with the proposed corrective
action. The iicensee identified seven safaty-related alactirical compenents as
naving the potantfal fur Decoming submerged after a postulated avent. As a
corrective acuien, the licensee proposes reslacing these components; in some
cases, the licensee is cunsidering relocation of the components. 3asad on its
review of the infarmation submittals 2y tne licensee, tne staf® concurs witl
the proposad resolution. However, because the licensee inaicated, in 2are,
that some of the above {tems complete their safety functicn Sefore submergence,
the star? requires that the Ticensee supplement this information and provige

the time margins sefore suomergence i35 assumed fn nis analysis “or al’ the
itams identifiagd: the licensee must also Jerify <nat sudbsequent “afiure of

this squipment should not 2e detrimental ta 2iant safety. Squicment failure
wnich would result in incorrect information 2eing 2roviced tc the cperator
should also Se addressad.

The licansee identifiad the following two items as not sudjectad %o sucmergence
tasting:

[tem Manufacturar Moge |
PAM=5 lave! transmitter 3EMS (M- 36495

CYCS-1 motor operator Limitorque SMB8-00

2



8asad on its review of the information submitted, the staff concludes that the
justification for not testing the equipment is incomplete in part., The staff
requires that the licensee either verify that in the event the equipment is
flooded, subsequent failure of the equipment would not ce detrimental %o
safety, or modify the design accordingly. The licensee's response should
include an assessment of aquipment failure which results in incorrect
information being provided to the operator. [t is not clear from the informa=-
tion submitted that submergence of safety-related electrical equipment outside
of containment was addressed. The licensee should address this area more
specifically in the 30-day response and upgrade the CZS as appropriate.

On the condition that the open items identifiea above are satisfactorily
resolved, the staff concludes that the appiicant's responsa satisfies che
Commission requirements identified in [E3 79-01 and is acceptab'e. The staff
will address the resolution of the items identified above in a sucplement %2
this report,

3.8 (Chemical 3pray

The licensee's FSAR valus for the chemical concentration is 1750 ppm beric
acid solution at a pA of 9.5. OQuring the review, the staff identified several
ftems of aquipment that were tested with caustic spray zoncentrations signifie
cantly less than that which may be used in the plant., The licensee is there-
fore required to justify the adequacy af this design on some defined dasis or
madify the design accordingly. The staff «ill review the ipplicant's response
when it is submitted and present its resciution in a supplemental report.

3.7 Aging

Section 7 of the O00R guidelines does not recuire a qualified Tife to bDe estap-
lished for al! sarety-related 2iectrical aguipment. However, the f2llcwing
actions are required:

(1) Make a detailed comoarison of exiscing equipment and tne materials
identified in Appendix C of the DR guidelines. The first supolement %3
[E8-79-018 requires licensees to .tilize the table in Appendix C and
identify any adaitional materials as %he result of their affart,

~

Estaplish an oangoing sregram %0 review surveillanca and maintanancs
records to identify potential age-related degradations.

o

(3) Estap!ish compenent maintenance and replacement scheduias wnich include
considerations of aging charactaristics of the installaa components,

The licensee indentifiad a numper o* equipment items far whicn a2 specifiad
qualified 1ife was sstaplished (for axampla, 7.7 years, 20 years, or 40
years). [n its assessment of these sucmittals, %he staff 11d not review the
adequacy of the methodology nor the Dasis used %o arrive at these values; tn
staff has assumed that the establisned values are based on state-of-the-art
technology and are acceptabie.

For this review, Nowever, the staff requires that the licensee sutmit supple=
mental information to identify and verify the degree of canformance to the

(S 3



above requirements. The response should include all the equipment identified
as required to maintain functional operability in harsh enviranments.

3.8 Radiation (Inside and Qutside Containment)

The licensee has provided values for the radiation levels postulated to exist
following a LOCA. The application and methodology empioyed to determine these
values were presentad to the licensee as part of the NRC staff criteria con-
tained in the 0OR guidelines, fn NUREG-0588, and in the guidance provided in
[EB-79-018, Supplement 2. Therefore, for this review, the staff nas assumed
that, unless otherwise notad, the values provided nave ceen detarmiied in
accordance with the prescribed criteria., The staff reviaw determined that the
values %o which equipment ~as qualified enveloped the requirements identifiea
3y the licansee.

The value required dy the 'icensee inside containment is between 1.1 x 10% to
1 x 10% rads for the intagrated dose. These values do not envelope the OCR
guideline requirements (4 x 107 rads) and therefore are not acceptable. The
radfation service condition provided oy the licensee is lower %han provided in
the guidelines for gamma and beta radiaticn. The licensee is requested %o
efther provide justification for using the lower service condition ar use the
guidelines for both gamma and Yeta radiation. [f the former option is cnosen,
then the analysis, including the basis and assumptions used in the anaiysis
and a sample calculation, snould te provided.

The licensee stated that the radiagtion do0ses =0 aquipment ip areas where
radfoactive fluids are recirculated from inside the containment far l‘ong=-tarm
core cooling nave been calculatad in accordance with [28 79-01 Supplement 2
and the "For Comment" NUREG-0588. In addition, the 'icensee statad that
because of preliminary results “rom recent HEL3 and nheat-up studies, many
areas previcusly believed %o De nonharsh have now 2een detarmined %o 2@ narsn.
The licensee is in the orocess of reevaluating the adequacy of %he aguipment
qualification for these autsicde containment areas. The staff will reviaw the
Ticensae's resolution when it is submitted and discuss the svaluaticn in a
supoiemental report,

4 QUALIFICATION QF EQUIPMENT

The fallowing subsections present the staff's issassment, based on the !icensae’s
submittal, of the qualification status of safaty-relatad alactrical esguicment.

The staff has saparated the safety-relatad aguioment {nto three categerias:
(1) equipment raquiring immediate corrective acticn, (2) equioment requiring
aaditional gquaiffication information ana/er corrective action, ang (3) aquiz

ment considered accsptable if the staff's concern igentified in Section 3.7 is
satisfactorily resoived,

In its assessment of the licensee's submittail, the NRC staff did not reviaw
the methedology amployed %0 determine the values 2stabiisned oy the iicenseae.
dowever, in reviewing the 4data sheets, the staf® made 1 datermination as %o
tne statad conditions presentad oy the licensee. Aaditionally, the staff nas
not completad its reviaw of supporting documentaticn refersnced 2y the !ican-
see (for axample, test reports). [t is expectad “hat wnen tne reviaw of tast



reports is compieta, the environmental qualification data bank established by
the staff will provide the means to cross reference sach supporting document
to the referencing licensee.

[f supporting documents are found to De unacceptable, the licensee will be
required to take additional corrective actions to either establish qualifi-
cation or eplaca tne item(s) of concern. This effort will begin in early
1981.

An appe:. x for 2ach subsection of this report provides a 'ist of equipment

for which adaiticral information and/or corrective action is required. 'where
appropriate, i rafarence is provided in the appendices to identify deficiencias.
[t should be nota:, as in the Commission Memorandum and Qrder, that the deficien=
cies identifiea z: not necessarily mean that equipment is ungualified. However,
they are cause fo- zoncern and may require further case-2y-case avaluatien.

4.1 Equipment Recuiring Immediate Corrective Action

Appendix A identi“‘as aquipment (if any) in this category. The !icensee was
asked to review tne facility's safety-related electrical aquicment. The
licencee's review of this aquipment nhas not identiffed any equioment requiring
immediate corrective action; therefare, no licensee event reports (LIRs) were
submitted, [n adadition, fn this review, the staff has not identified any
safety-related 2lsctrical aquipment wnich is not aple to perform its intanded
safety function during the time in which it must operate.

4.2 Eguipment Requiring Additional Information and/or Corrective Acticn

.
Appendix 8 identifies equipment fn this category, including a tabulation of
deficiencies. The deficiencies are noted Dy a letter relating to the legend
(identified below), indicating that the information provided 15 not sufficient
for the qualification parameter or condition,

Lagend

R = radiation

T = temperature

QT =« qualification time

RT = required time

P = pressure

H = humidity

S - ghemical spray

A - material-aging evaluaticn; replacament scheduls; angoing aquicment
survet’ lanca

= submergence

margin

- HEL3 avaluation outsicde containment nct complated

M = gualification methad

RPN - aquipment relocation or replacement; idequata schedule 70t 2rovided

SXN - exempted 2quipment justification inadequate

SEN - separate-effects qualification justification inadequate

Il =~ qualification information 2eing adevelcped

RPS - aquipment relocation or replacament scnedule arovided

v L U
.
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Subsection 4.3 identified acceptance and conditional acceptance based on noted
deficiencies. Where additional information is required, the licensee should
respond within 30 days of receipt of this SER by providing assurance that
these concerns will be satisfactorily resolved by June 30, 1382.

The staff issued to the licensee 3ections 3 and 4 of this report and requested,
under the praovisions of 10 CFR 50.54(f), that the licensee review the deficien-
cies enumerated and the ramifications thereof to detarmine whether safe opera-
tion of the facility would be impacted in consideration of the deficiencies.
The licensee has completed a preliminary review of the identified deficiancies
and has determined that, after due consideration of the deficiencies and their
ramifications, continued safe operation would not De adversely affected.

8ased on these considerations, the staff concludes that conformance with the

above requirements and satisfactory completion Jf the corrective actions 2y

June 30, 1982 will ansure compliance with the Commission Memorandum and Qrder

of May 23, 1980. The staff further concludes that there is reasonaple assurance

of continued safe cperation of this facility pending completion of these

corrective action. This conclusion is based an the foilewing.

(1) that there are no outstanding {tems which would require immediate corrective
action to assure safety of plant operation.

r

~~
nra
~

some of the iteams found deficient have been or are teing repiaced or
relocated, thus improving the facility's capability to function following
a LOCA and HEL3

(3) the harsh environmental conditions for which this aguipment must Ze
qualified result from low-propapility avents; svents wnich might reasonaply
se anticipated during this very limited period would lead %0 'ess Zemanding
service conditions for this squipment.



APPENDIX A

Equipment Requiring
Immediate Corrective Action
(Category 4.1)

taulpoment
Description Manufacturer Component No.

No equipment in this category for Maine Yankee.



APPENDIX B8

Equipment Requiring Additional Information
and/or Corrective Action
(Category 4.2)

LEGENO:
Qesignation for Deficiency

R - Radiation

T = Temperature

QT - Qualification time

RT = Required time

P - Pressure

H = Humidity

CS - Chemical spray

A - Material aging evaluation, replacement schedule, ongoing 2quipment

surveillance

5 = Submergence

M - Margin

[ - HELB evaluation outside containment not completed

QM - Quaiification method
RPN - EZguipment relocation or replacenent, adequate scheduls not nrovided
EXN - Exempted 2quipment justificatior inadequate
SEN - Separate effects qualification jistification inadequate

Ul - Qualification information being developed
PS - EZquipment relocation or replacenent schedule provided
ltem fquipment Manufacturer Mode | Qeficiency
CvCs-1 Motor Operator Limitorque SMB-00 R,C8,A
CAR-1 Fan Motor Reliance 324308-1%,2X C3,A
Cs~1 Motor Allis Chalmers 307-UP Q. 7,07, 1
C5~2 Motor OJperator Limitorque SMB-00 R,C8,1,A
RC-3,4 Motor Cperator Limitorque SMB-000, RCS. 5.

SMB-08C

EPS-1 Motor Control destingnouse . QM.Q1,1,A

Center



APPENDIX 8 (Continued)

[tem Equipment Manufacturer Model Deficiency

HPSI-1 Motor wWestinghouse 5089-5 T,1.A

HPSI-2 Motor QOperator Limitorque SMB8-0 R,I,A

HPSI-5 Flow Transmitter Fischer & Parter SM8-1 R,I,SEN,A

HPSI-6 Motor General Electric 5K37JG403 T,QT,RT,A,I

HPSI=-7 Motor Westinghouse 7001,7002, T,QT,RT,A,I

7003

HPSI-8 Pressure Switch Fischer & Porter 1401Y013-NS R,QT,A,L,SEN

LPSI-4 Motor Limitorque SMB-1 R,CS,RT ,M,CS,A

LPSI-5 Flow Transmitter Fischer & Portar 1082496 QT,RT,A,I,

QM, SEN

PAM=7 Pressure Fischer & Porzer . 30EP1070 A,I,SEN,QM
Transmitter

RC-5 Tamperaturs Rosemount 104VC R,T,C5,A,QM
Detector

RC-7 Control Cabinet westingnouse T,QT . M,A,1

ELEC-d Instrument Cable Continental wire CC-2210(2230) <C5,A

ELEC-14 Terminal 8lock Square 2 1288-C19 R.T.07,87.2.H,

CS,A,5,M,QM,1

ELEC-15  Press, Heater General EZlactric R,T,QT,RT,?2 . H,
Power Cabn's CS,A,5,M,QM, 1

3C-1 ressure ~ischer % Portar SEN,CM,A
Transmitter

PaM=3 Pragsure Fischer & Porter 30EP1041 SEN,GM,A
“ransmitter

el Srassure Fisaher 4 2arter 50EP1C00 SEN,QM,A
Transmittar

Ty Lavel Transmittar Fiscner & Porter 1302498 SEN,QM,A

CVCs5~2 Solenoid Valve ~5C0 zHBX8220 PN, OM

CYCsS~2 S50lencid Valve ASCO 8311A31F RPN, QM



APPENDIX 8 (Continued)

Item Equipment Manufacturer Mode ! Deficiancy

CvCs-3 Solenoid Valve ASCO 8311A31F RPN, QM

CAAS-1 Solenoid Valve ASCO 8311A31F RPN, QM

FP=1 Solenoid Valve AsCQ 8311A31F RPN, Q

HPSI-3 Solenoid Valve ASCO 8311A31F RPN, QM

HPSI-4 Solenoid Valve AsCO 8311A31F RPN, QM

LPSI-3 Solenoid Valve ASCQ 8311A31F RPN, QM

PAM=5 Level Transmitter GEM AM=36495 ¢s,QT,A,5,M
RPN

PCC-1 Sclenoid Valve ASCO EHBX8320 PN, QM

2§-1 Solenoid Valve ASCO EHBX8320 RPN, QM

Py-1 Solenoid Yalve ASCO £HBX8320 RPN, QM

Py=2 Solenaid Yalve ASCO EHBX8320 RPN, CM

ELEC-7 Terminal 8lock Square 2 1328-C19 R,T.,QT.P,C5.4Q
PN A

ELEC-8 Controi Cable Collyer QE/PVC/PYC T.Q7,C5,5,QM,
RPN

ELEC-13 Unit Switeh NAMCQ EA740-80,000 R,T,QT,CS,5,RPN

ELEC-16  Unit Switen NAMCO 02400X 3PN, QM

ELEC-17 Unit Switch Micro=Switch OTE=2RN2 RPN, QI

ELEC-19 Unit Switel Micro-Switch OTE=2RN2 PN, M

ELEC-§ Penetration 0.G. 0'Brien SEN,QM

Assemoly

ELEC-10 Control Cable Collyer QE/PVC/PVC [,QM

PAM=1 Hydrogen Analyzer COMSIP Inc K=111 oM. QI,1,

PAM=2 Raafation Detector Genera! Atomic R0-23 ™, QL1

M



APPENDIX B8 (Continued)
[tem Equipment Manufacturer Mode! Qeficiency
PAM=3 Pressure Rosemount 11530 QM,QI,I
Transmitter
2AM=9 Acoustic 3abcock & Wilcox QM, QI
Transmitter
PAM-10 Acoustic Babcock & Wilcox QM,QI
Accelerometer
PCC-2 Component Coaling Allis=Chalmers 507-US A,T,QT,RT,?
Pumps F,H,QM,I,Q1
RC-5 Pressurizer Heater Westinghouse EHB~-3070 QM,q1,1
Dist. Cabinet
sCC-1 Component Cooling Allis Chalmers 307-us T.07.A,1,41
Pumps
P=25A Pump Motor N/A N/A EXN
P=25C Pump Motor N/A N/A ZXN
FT-1201A Flow Transmitter N/A N/A EXN
FT=-12018 Flow Transmitter N/A N/A EXN
FT=1201C Flow Transmitter N/A N/A XN
PI-12038 Pressure Indicator MN/A N/A ZXN
P[-12048 Pressure Indicator N/A N/A eXN
PI-12088 Pressure [ndicatar N/A N/A EXN
50V-1102 Solanoid=Pilot N/A N/A 24N
ialye
30V-1106Y Solenoid=Pilot N/A N/A AN
/alve
PI=1203A Pressure [ndicator N/A N/A SAN
PI-1204A Pressure [ndicator N/A N/A ZUN
21-1205A Prassure Indicator N/A N/A SN



APPENDIX B8 (Continued)

[tem Equipment Manufacturer Mode! Deficiency
HIC-1201A Flow Controller N/A N/A SAN
HIC~12018 Flow Controller N/A N/A EXN
HIC~-1201C Flow Controller N/A N/A EXN
PI-1203C Pressure [ndicator N/A N/A EAN
PI-1204C Pressure [ndicator N/A N/A EAN
P[-1205C Prassure Indicater N/A N/A EXN
LI-1201 Level Indicator N/A N/A ZAN
LI-1202 Level Indicator N/A N/A N
LI=1203 Level Indicator N/A N/A EXN
LI-1204 Level [ndicator N/A N/A ZAN
MCY=242 ‘Jalve=Motgr N/A N/A XN
Operator
30V=201K Solenoid=Pilot N/A N/A EXN
Yalve
HCY=251 Valve-Maotor N/A N/A EAN
Cperator
HCV=251 Valve=Motor N/A N/A EXN
QOperator "
HYC=271 Valve=-Motor N/A N/A ZAN
Qperator
SQv=287 Solenoid=2ilat N/A N/A N
/alve
FT=216 Slow Transmitter N/A N/A SUN
FT=212 Flow Transmitter N/A N/A ZYN
50V=212 Solenoig=Rilot N/A N/A AN
/alve



APPENDIX 38 (Continued)

[Lem Equipment Manufacturer Mode | Deficiency

HIC=212 Flow Controller N/A N/A AN

LT=207K Level Transmitter N/A N/A EXN

L5-2078K Level Switch N/A N/A EXN

L5-207CK Level Switeh N/A N/A EXN

P=5A Pump Motor N/A N/A XN

P-68 Pump Motor N/A N/A EAN

p=-5C Pump Mator N/A N/A XN

LCY=204Y Valve=Mator N/A N/A EXN
Operator

TK=201K Temperature N/A N/A EXN
Contraller

S0V-=216 Solenoid=Pilot N/A N/A EXN
Valve

SQV~259K Solanoia=21ilot N/A N/A EXN
Jalve

SQV~208Q Solenoid=Pilot N/A N/A ZAN
Valve

LCY=2045 VYalve-Motor N/A N/A EXN
Operator .

LCY=204R 'alve=Motor N/A N/A AN
Operator

SQ¥=101P 3olenoid=Pilot N/A N/A SN
/lalve

SOV=101Q So'enoid=Pilot N/A N/A EXN
/alve

LAEB=A “4eat-Trace 3reaxker N/A N/A EXN

5CH=A 4eat-Trace 3reaxker N/A N/A gEAN

LAEB-3 Heat-Traca 3reaker N/A N/A AN

3CH=8 Heat-Trace 3reaker N/A N/A AN



APPENDIX 8 (Continuea)

[tem Equipment Manufacturer Model Deficiency

SQV=210Z Solenoid=Pilot N/A N/A EXN
Valve

SQV=211 Solenoid=Pilot N/A N/A EXN
Valve

HCV=-262 Valve=Mateor N/A N/A AN
Operator

HCY=252 Valwe=Motor N/A N/A EXN
Operator

HVC-253 Valve-Motor N/A N/A EXN
Operator

SQV=2002 Solenoid=Pilot N/A N/A AN
Valve

50v-2006 Solenoid=-Pilot N/A N/A EAN
Valve

P5-2012A Pressure Switch N/A N/A XN

PS-20128 Prassure Switch N/A N/A ZAN

PS=-2012C Pressure Switch N/A N/A EXN

PS=-20120 Pressure Switch N/A N/A EXN

P5-2003A Pressure 3witch N/A N/A ZAN

P5-20038 Pressure 3witch N/A N/A EXN

?5-2003C Prassure Switch N/A N/A AN

PS=20030 Pressure 3witeh N/A N/A AN

PS-20330 Pressure Switech N/A N/A Z4N

PS=2003E ~Pressure Switen N/A N/A XN

°$-2009A Praessure Switch N/A N/A EXAN

25=20098 Pressure Switen N/A N/A EXN

25-2009C Pressure Switch N/A N/A XN

8=7



APPENDIX 8 (Continued)

[tem Squipment Manufocturer Mode! Deficiency

PS-20090 Pressure Switch N/A N/A EXN

PS=2009E Pressure Switch N/A N/A EXN

PS=2009F Pressure Switceh N/A N/A EXN

PS=-2010A Prassure Switch N/A N/A EXN

S0Y=2003 Solenoid=Pilet N/A N/A AN
Yalve

SQV-2004 Solenoid=Pilot N/A N/A ZXN
Valve

PS-20108 Pressure Switch N/A N/A AN

PS=2010C Pressure Switch N/A N/A ZAN

PS=20100 Pressure Switch N/A N/A ZUN

°T-2012 Pressure N/A N/A XN
Transmitter

T=-2013 Prassure N/A N/A ZUN
Transmitter

TE-352K Temperatura N/A N/A ZUN
£lament

TE-353K Temperaturs N/A N/A = 4N
£lement

MOV=3213 Yalve=Motor N/A N/A EXN
Cnerator

MOV-3214 aiuve=Motar N/ A N/A AN
Jperator

0[-3201A Pressure I[ndicator N/A N/ A EAN

P[-32018 Pressure Indicator N/A N/A SN

P[-3201C Pressure Ingicator N/A N/A AN

LS-303AK Lavel Switgh N/A N/A ZAN

5=3038K Lavel Switgh N/A N/A SN



APPENDIX 3

(Continued)

[tem Equipment Manufacturer Model Qeficiency

LS=303CK Level Switch N/A N/A EXN

L5-304AK Lavel Switch N/A N/A EXN

L5-3048K Level Switch N/A N/A AN

L5-304CK Level Switch N/A N/A ZXN

S0V=3217A Soianoig-Pilot N/A N/A EXN
Valie

30v~=32178 Sclenoid=Pilat N/A N/A EXN
Valve

SOV-1211 Solenoid=?ilot N/A N/A 24N
Valva

SQV-1221 Solenoid=Pilot N/A N/A AN
Jalve

SQV=1231 Solemcid=Pilot N/A N/A XN
Yalve

3QV=1212 3olenoid=®ilot N/A N/A AN
JYalve

SQY=1222 3Solanoid=?2°1ot N/A N/A (N
Valve

30V=1232 3solenoid=Pilot N/A N/A TN
/alve

R[-1801 Radiation Monitor N/A N/A ZAN

IN-TA Fan Motor N/A N/A SAN

*N-1l1A fan Motor N/A N/A ZUN

EN-d4A Zan Motor M/A ' N/ A ZYN

FN-78 “an Motor N/A N/A AN

FN-118 Zan Motor M/ZA N/A ZUN

(&)
t



APPENDIX 8 (Continued)

[tem Equipment Manufacturer Model Deficiency

FN=448 Fan Motor N/A N/A EXN

FN=31 Fan Motor N/A N/A EXN

AC-1A Air Conditioner N/A N/A EAN

AC-18 Air Conditioner N/A N/A ZAN

MOV-8013 Valve-Motor N/A N/A XN
Jperator

MOV-8014 Valve=Motor N/ZA N/A EXN
Operator

MCV=8010 Valve=Mator N/A N/A EXN
QOperator

MCV-5017 Valve=Motor N/A N/A EXN
Jperatar

“QV=501s /alve=Motor N/A N/A EXAN ’
Operator

PT-311 Prassure N/A N/A SN
Transmittar

°T-321 Prassure N/A N/A ZUN

. Transmitter

pT-331 Pressure N/A N/A EXN
Transmitter

PT=312 Prassure Switsl N/A N/A EXN

PT-313 dragsure Switzn N/A N/A ZXN

29-1322 Sressure 3witcn N/A N/A ZUN

PS-1323 Oressure Switch N/A N/A EXN

25-332 rassure Switg! N/A N/A EAN

2§-333 Pragsure Switch MN/A N/A ZUN

LT=311 Level! Transmitter N/A N/A AN

8-10



APPENDIX 8 (Continued)

[tem Equipment Manufacturer Mode! Deficiency

LT=321 Level Transmitter N/A N/A EXN

LT=331 Lavel Transmitter N/A N/A EXUN

L$-312 Level 3witch N/A N/A EXN

L5+313 Leve! 3Switch N/A N/A XN

L5-322 Lavel Switch N/A N/A ZXN

L5-323 Lavel Switch N/A N/A AN

L5-332 Laval Switch N/A N/A XN

L3-333 Level Switch N/A N/A ZXN

PT-301 Pressure N/A N/A ZUN
Transmittar

PT-303 Pressure N/A N/A EXN
Transmitter

HCY=204T Yaive=-Motor N/A N/A AN
Qperator

4CY=204U Valive=Motur N/A N/A XN
QOperator

MOY=3202 VYalve-Motor N/A N/A SN
Operator

MOY=3204 Valve-Motaor N/A N/A SN
Cperator

“QV=13208 Vvalve=Motor N/A N/A AN
Jperator

MOV-3206 Vvalve=Motor N/A N/A SN
Jperator

PT-384K Prassure N/A N/A AN
Transmitter

ACY=312 Valve=Motor N/A N/A 24N
Qperator

.
a.
-~



APPENDIX 3 (Continued)

[tem £quipment Manufacturer Mode! Qeficiency

HCV=322 Valve=Motor N/A N/A EXN
Operator

HCY=2332 ‘/alve=Motor N/A N/A ZXN
Operator

SQv=1001A 3olenoid=Pilot N/A N/A XN
Valve

S0V-10018 Solenoid=Pilot N/A N/A EXN
VYalve

SQV-1001C Solenoid=Pilot N/A N/A EXN
Yalve

PT-1013A Pressure N/A N/A EXN

Transmittar

2T-10138 Pressure N/A N/A EXN
Transmitter

PT=1013C 2raessure N/A N/A YN
Transmi‘. tar

PT=10130 ~Pressure N/A N/A YN
Transmitter

PT=-1023A Pressure N/A N/A XN
Transmitter

°T-10238 Pressure N/A N/A R

Transmittar

9T-1023C Prassurs N/A N/A TUN
Transmittar

PT-10230 Pressure N/A N/A SN
Transmitter

2T-1033A Prassure N/A N/A UN
Transmitter

3T-10338 Pressurs N/A N/A XN
Transmittar

PT=1033C P2resgsure N/A N/A AN
Transmitter



APPENDIX 8 (Continued)

[tem Equipment Manufacturer Mode! Qeficiency

PT-10330 Pressure N/A N/A EXN
Transmitter

SQv-2601 3Solencid-Pilot N/A N/A XN
Valve

SQV=2602 Solenoid=Pilot N/A N/A ZAN
Valve

3QV=2603 Solenoid=Pilot N/A N/A EXN
Yalve

SOV-1001 Solenoid=Pilot N/A N/A ZUN
Valve

RM=2601 Radiation Monitor N/A N/A EXN

RM=2602 Radiation Monitor N/A N/A XN

RM=2603 Radiation Monitor N/A N/A EXN

30V-10018 Solenoid=2ilot N/A N/A XN
Yalve

S0V=1001K Solenoig=Pilat N/A N/A ZAN
Jalve

SOV=-1001H Solenoid=-Piloes N/A N/A EYN
Valve

50Y=1001F Solenoid=Pilot N/A N/A EXN
Yalve

SQV=10010 Solenoid=Pilot N/A N/A ZXN
‘alue

50v=10018 Solenoig=Pilot N/A N/A AN
/alve

S0V-1001A Solenoid=2ilot /A N/A XN
Valve

SQV-1001J Solanoig=Pilot N/A N/A EXN
Valve

50v=1001GC Solenoid-Pilot N/A N/A AN

‘alve



APPENDIX 3 (Continued)

[tam Equipment Manufacturer Mode Jeficiency

SQV~-1001E Solencid=Pilot N/A N/A EXN
Yalve

SQV=1001C Solenaid=Pilat N/A N/A EaN
Yalve

SOV=-1001A Solenoid=Pilot N/A N/A EXN
Valve

MOV=3402 Valve=-Motor N/A N/A ZXN
Operator

MQV=-3403 Valve=-Maotor N/A N/A XN
Qperator

MQY=~-3404 Valye-Mator N/A N/A EXN
Operator

MOV=3401 Valve=Mator N/A N/A XN
Qperator

MQV=3402 Valve=Motor N/A N/A TN
Qperator

TV=3417 /alve=Motor N/A N/A ZXN
Qperator

TV=-3411 Valve=Motor N/A N/A AN
Qperator

TV=3413 VYalve=-Motor N/A N/A SN
Joerator

30V=3506 Solenaid=Valve N/A N/A (M
Jperator

SQv=38078 3olenoig=vValve N/A N/A SN
Jperator

SQV=3507A 3o0lenoid=VYalve VA N/A EXN

Operator

3-14



APPENDIX 8 (Continued)

[tem Equipment Manufacturer Mode!l Qeficiancy

SQV=3302 Solenoid=Pilot N/A N/A EXN
VYalve

SQ¥=3304 3Solenoid=Pilot N/A N/A XN
Yalve

50v=3001 Solanoid=Pilot N/A N/A SXN
Valve

T/€C-511 Thermocouple N/A N/A ZAN

T/C-EL3 Thermocouple N/A N/A EXN

T/C-G8 Thermocoupla N/A N/A EXN

T/C=T4 Thermocoupie N/A N/A EXN

4“CYy-113 Yalve=Motor N/A N/A XN
Operator

“CV=114 valve=Moter N/A N/A ZXN
Operator

4CV=115 /alue=Motor N/A N/A SXN
Operator

4CV=283 /alve=Motor N/A N/A EAN
Operator

30V=3007 Solenoig=Pilat N/A N/A SXN
Valve

ACY=121  Valve-Motor N/A N/A EXN
Operator

4Cy=122 /alve=Motar N/A N/A ZUN
Joerator

40%=123  Jalve=Motar N/A N/A eAN
Operator

“CY-124  /alve=Motor N/A N/A (N
Jperataor

NC'Y~12 {alve=Motor N/A N/A XN

Operator

(% &)

—

o



APPENDIX 8 (Continued)

[tem Equipment Manufacturer Mode! Deficiency

HVC-126 Valve-Motor N/A N/A EAN
Qperator

P=l-1 Pump Motor N/A N/A EXN

Pe1+2 Pump Metor N/A N/A YN

P=1-3 Pump Motor N/A N/A E4N

POT-111A Pressure N/A N/A EAN
Transmitter

POT-1118 Pressure N/A N/A ZAN
Transmitter

POT-111C Pressure N/A N/A AN
Transmitter

PO0T-1110 Pressure N/A N/A XN
Transmitter

POT-121A Prassure N/A N/A EXN
Transmitter

PO0T-1218 Prassure N/A N/A ZUN
Transmitter

20T-121C Pressure N/A N/A EN
Transmitter

°0T-1210 Pressure N/A N/A AN
Transmitter

°0T-131A Pressure N/A N/A EAN
Transmittar

0T-1318 Pressure N/A N/A EXN
Transmittar

P0T-131C Pressure N/A N/A ZAN
Transmitter

°0T=1310 Pressure N/A N/A AN

Transmitter



APPENDIX 8

(Continued)

[tem Equipment Manufacturer Model Qeficiency

PCY-101T Valve=Motor N/A N/A EXN
Operator

PCY-1011" YValve=Mator N/A M/A EXN
QOperator

TE=-112CA Temperature N/A N/A EXN
£lement

TE-112C8 Temperature N/A N/A EXN
Elament

TE-112CC Temperature N/A N/A EAN
Element

TE-112C0 Temperature N/A N/A EXN
tlement

TE-112HA Temperature N/A N/A EXN
Zlement

TE-112K8 Temperature N/A N/A ZiN
£lament

TE=112HC Temperature N/A N/A EUN
Zlament

TE=112H0 Temperature N/A N/A SXN
£lament

TE-122CA Temperature N/A N/A EXN
tlament

TE-122C3 Temperature N/A N/A AN
£lament

TE-122CC Temperature N/A /A AN
Zlement

TE=122C0 Temperature N/A N/A ZUN
£lament

TE-1224A Temperature N/A N/A EXN
Elament

3-17



APPENDIX 8 (Continued)

[tem Equipment Manufacturer Mode ! Ceficiency

TE~122HB Temperature N/A N/A EXN
£lement

TE-1224C Temperature N/A N/A EXN
Zlement

TE=122HD Temperature N/A N/A AN
Zlement

TE-132CA Tamperature N/A N/A EXN
Element

TE-132C8 Temperature N/A N/A ZUN
Element

TE-1220¢ Temperature N/A N/A ZUN
Zlement

TE-132CC Tamperaturs N/A N/A ZAN
Zlement

TE-132HA Temperature N/A N/A ZiN
Zlament

TE~-13248 Tamgerature H/A N/A SAN
Zlement

TE-132HC Temperature N/A M/A ZAN
Zlement

TE-132H0 Temperature N/A N/A ZAN
Zlement

TE=-115KX Temperature N/A N/A ZUN
Zlament

TE-115Y Tamperature N/A N/A TN
Zlament

TE=1254 Taemperature M/A N/A SN
S'ament

TE-125Y Temperature N/A N/A S4N
Zlement



APPENDIX B (Cantinued)

[tem Zquipment Manufacturer Model Deficisgncy

TE-135X Temperature N/A N/A EXN
Element

TE-135Y Temperature N/A N/A EXN
Element

MOV-701 VYalve=Motor N/A N/A EXAN
Operator

SQV=1724A Solenoid=Pilot N/A N/A EAN
Valve

SQV=17248 Solenoig=Pilat N/A N/A EXN
Yalve

SQV=1725A Solencid=Pilot N/A N/A EXAN
Yalve

SQV~17258 solenoid=Pilat N/A N/A 24N
Valve - ‘ .

P=29A 2ump Motor N/A N/A AN

2-298 ump Motor N/A N/A AN

2-29C Pump Motor N/A N/A ZXN

P-290 Pump Motor N/A N/A EXN



APPENDIX C

Equipment Considered Acceptaole

or Conditionally Acceptable
(Category 4.13)

[tem Iquipment Manufacturer Mode! Deficiency
LPSI-1 “otor Westinghouse 3885P24 “
RC-2 .avel Transmitter Rosemount 1153HAS N
RC-2 ‘ressure Rosemour - 1153GA9 A
Transmitter
ELEC-1 Jower Caple Cerro Wire N/A R
ELEC-2 Jower and Control  Anaconda EPR/Hypalon A
.aple
ELEC~3 [nstrumentation dockbestos Co. Firewall [II A
Cable
ELEC-S Terminal 8lock General £lectric CR1518 A
ELEC-9 Power Cable Okonite y Jkonite/ A
Okoprene
ELEC-11 Power Cable Okonite EPR/Armor/PVC A
ELEC-12 Power Cable Anaconda IPR/Neogrene A
CyuCi=2 Solencid Valve ASCO NP-1 A
CvCs-3 so0lenoid Valve ASCO NP-1 A
CAAS-1 siolenoid Vaive ASCO NP-1 A
FR-1 solenoid Yalve ASCC NPl A
4PSi-3 Solenoid Yalve AsCO NP-1 -
HPSI-4 S5olenoid Yaive ASCO NPo1 A
LPSi-3 Solenoia Yalve ASCO NP=1 A



APPENDIX C (cont'd)

[tem Equipment Manufacturer Mode! Qeficiency
pCC-1 Solencid Valve AsCO NP-1 A
PS=1 Solenoid Valve AsCO NP=1 A
Py=1 Solenoid Yalve ASCO NP-1 A
pV=2 Sclenoid Valve ASCO NP-1 A

3



APPENDIX 0

Safety-Related Systems Listt
(Categery ¢.4)

Function

Systam

Emergency Reactor Shutdown

Containment [solation

Reactor Core Cooling

Reactor Coolant

Chemica! and VYolume Contral

Reacteor Protectfcn<1)
Safeguards Actuation(l)
Main Steam

Main Feedwater

High Pressur2 Injection
Low Pressure [njection
Containment Spray
Residual Heat Removal
Auxiliary Feedwatar
Component Cooling Watar

Primary Yent and Jrain

Low Prassure 3Safaty Injection

41gh Pressure 3afaty Injecticn

v

safaty [njection Tanks

*The NRU star® recognized that there are diffarences in nomenclature of systams
oecause of plant vintage and angineering design, consaquent'y, some systams
i1 those

performing identical or similar functions may have di‘farent names.

instances, it was necessary %o verify the fun. *ion of the system(s) w~izh

.-

responsidla [ regional reviewer and/or the !icenses.

Note (1l): Net specifically identified; components centained in savar

including the reactor coclant system.

J=

1
-

3

v

"
-

s

-
'
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APPENDIX 0 (Continued)

Function System

Containment Heat Remova!l Containment Spray
Primary Containment Cooling
Low Pressure Safaty [njecticn
Core Residual Heat Removal Power Qperatad Relief and 3lock Val«es<2)
Main Feedwataer
Auxiliary Feedwater
Main Steam
Steam Oump
Compenent Cooling Water
Service water

Low Pressure 3arfaty Injection

Pravention of Significant Containment Spray (lodine Removal)
Release of Radiocactive Matarial (93
to Environment Containment Comoustible 3as Control™™’

. SV ¢ 4
Post-Accident Monitaring =’

Primary Sampling

Containment Afr Activity
Sampling

Supporting Systems Zmergency Power

Heating, ‘/entflation, and Air Conaitioning

Note (2): Covered as part of TMI-2 lessons Tearned.
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