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Equipment

Board Question,

Contention No.

The accident demonstrated that the
severity of the environment in which
equipment important to safety must
operate was underestimated and that
equipment previously deemed to be
environmentally qualified failed. One
example was the pressurizer level
instruments. The environmental quali-
fication of safety-related equipment
at TMI is deficient in three respects:
1) the parameters of the relevant
accident environment have not been
identified; 2) the length of time the
equipment must operate in the envi-
ronment has been underestimated; and
3) the methods used to qualify the
equipment are not adequate to gJgiv
reasonable assurance that the equip-
ment will remain operable. TMI-1
should not be per.‘:ted to resume
operation until all safety-related
quipment has been demonstrated to be
gqualified to operate as required

GDC 4. The criteria '
qualification should be those

forth in Regulatory Guide 1.89
egquivalent.

The TMI-2 accident demonstrated that
some safety-related equipment may have
been exposed or was in imminent canger
of being exposed to environmental
stresses beyond that for which it was
gualified. The board's concern 1s
primarily with such equipment gquali-
ication. In addition, environ-
mental to safety-related
eq¢1,xert will be of ncern to the
extent that such equipment 1s not
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What are the environmental qualification
criteria which equipment inside of
containment must meet with respect to
radiation levels and length of time

of exposure? (Address the Interim Staff
Position on Environmental Quealification
of Electrical Equipment, NUREG-0588).

5

12 was amended by the Board

applied only to equipment important

in the containment and auxiliary buildings. LBP-79-

828, 7 (1979) Cn July : UCS withdrew
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its intended safety function due to the environmental
conditions to which it was exposed. During the initial stages
ument \ ed designed;
instrument function onitoring the
nsition to
circulation was completely lost durin first
y-four days following the accident. Braulke-1l, ff. Tr.
4 and Table at 10; Tr. 6867 (Braulke). 1In addition,
existing redundancy or available alternatives, the
' h d MI-2 during the period
h the
Braulke-1l, ff
at
equipment was ) jas submergence. While
the exact cause of equipment TMI-2 cannot be

ascertained until the instrument \ e retrieved and ana-

lyzed, it is believed that the ire of 2lated

. 0 .
instruments was due to flooding. E

at 33 Tr. 3-8 1] ) However, it should be noted
the submergence and ] 111 f safety-related
electrical equipment n occur until af .er completion of

intended r fun Braulke-~1, f£f. Tr. 6820, at 4.
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upon the experience of instrument
Licensee recognized the need to calculate

level above

which certain ] 3 Licensee has

determined that
produce the worst case design basis water

5.66 feet above the reactor buildin

in-containment
11 safety-
at TMI-2 (see Braulke-1l, ff.
hat
instruments TM] were located above
found that the
nstruments at TMI-1

therefore, no rel
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reactor
level.
are

and to assist in maintaining natural circulation, and

are believed to have failed at TMI-2 due to submergence.

252
UCS
12 and the First Board Question which asserts
environment exceeded the DBE environment,
0 afe - ed equipment,
ent environment, with
containment floocding, did not exceed the

environment. her, the Board bel

tc submergence
accident.

9.




criteri h \ - > Braulke-2, ff. Tr. 6820, at
2. Add ) ) ) required the backfitting of
items of equipment at TMI-1l.
at
require ieet the
Regulatory Guide 1.89, Licensee has been required,
IE Bulletin 79-01B, to review the environmental

safety-related electrical equipment in ac-

cordance with the criteria set forth in the DCR Guidelines.

These Guidelines wide more definitive criteria for equipment

gualification than those 1 in Regqulatory Guide 1.89.

under IE Bulletin 79-01B,
infra.
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determining this figure).

Braulke- £f. Tr. 6820, 4,
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required to function under postulated accident

- conditions.

b. Provide evidence of environmental qualification
for each equipment item listed.

C. Provide service condition profiles (i.e.,

temperature, pressure, etc., as a function of time)

and equipment operating time requirements for each

Ff? equipment item listed.
*% d. Evaluate the qualification of the equipment
:1‘ items listed against the NRC Division of Operating
ﬁi Reactors "Guidelines for Evaluating Environmental

Qualification of Class 1E Electrical Equipment in
Operating Reactors™ (the "DOR .uidelines"), and

prnrvide a plan to resolve any deficiencies.

e. Identify the maximum expecteé flood level inside

primary containment resulting from postulate

Q.

accidents.
§ Braulke-1, ff. Tr. 6802, at 7.
564. The Staff's evaluation pursuant tc ZE Bulletin

9-01B will .identify equipient that is qualified in accordance

with the criteria, and equipment that needs to be replaced or

K 1
v |

. requalified, along with a schedule for doing so. 1In additicn,
under the provisions of the license Technical Specificaticus,
1f a licensee determines during the review that a safety-
related piece of equipment cannot perform its intended function

during a postulat

M

d event or its failure can contribute to more

-384-




severe consequences, the licensee must file a Licensee Event
Report (LER) and initiate appropriate corrective actions.
Rosztoczy-1l, ff. Tr. 6927-A, at 4.

565. In Petition for Emergency and Remedial Action,

CLI-80-21, 11 N.R.C. 707 (1980), a matter initiated by the

Commission endorsed the Staff's actions to use the DOR

lines to review operating plants and NUREG-0588 to review
licensing review as well as those pieces of equip-

ment 1n operating plants which do not meet the DCR Guidelines.

at 711. The Commission formalized its endorsement as

. « . pursuant to Section 161(b) of the Atomic Energy
Act and based upon the record in this proceeding, the
Commission is ordering today that these two documents
form the requirements which licensees and applicants
must meet in order to satisfy those aspects of 10 CFR
50, Appendix A, General Design Criteria (GDC)-4 which
relate to environmental qualification of safety-re-
lated electrical equipment. Licensees of operating
reactors are to comply with these requirements so
that the applicable equipment in all operating plants
shall meet the DOR Guidelines or NUREG-0588.
Non-compliance can the basis for appropriate
enforcement action ter the implementation deadlines
ordered below. In order to leave no room for doubt
on this issue, the staff is to prepare additional
technical specifications operating plants
which codify the documentation quirement paragraph
of the Guidelines (paragraph 8. After apprcval by
the Commission, these new %techn specifications
will be added to each license.

2,
<
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711-71 (footnote omitted). The Commission

its decision, that it considers the Staff's

ulletin responses to be of high priority,

to keep the Commission and the public




apprised of any further findings of incomplete environmental

qualification of safety-related electrical equipment, along

-

with corrective actions taken or planned. 1I4. at 714. The
Commission also held that:

By no later than June 30, 1982 all safety-related
electrical equipment in all cperating plants shall be
qualified to the DOR Guidelines or NUREG-0588. These
deadlines, however, do not excuse a licensee from the
obligation to modify or replace inadequate equipment
promptly.

Id. at 714-715. The Commission advised the Staff that where,

o
o)
P
r
n
"

iew, the Staff is faced with situations where

0O

qualification documents are poor or whe the existing docu-
mentation railses questions about the ability of the equipment
to perform its intended function in accident conditions, the

Staff is to make a technical judgment regarding continued

P
w
-

566. On October 24, 1980, the NRC Staff issued, in

this docket, an immediately effective "Order for Modification

of License," amending the TMI-1 operating license to add the

cllowing Commission-approved technical specifications

a) By no later than June 30, 1982, all
safety-r:lated electrical equipment in the
f.cility shall be qualified in accordance with
the provisions of: Division of Operating
Reactors "Guidelines for Evaluating Environ-
mental Qualification of Class IE E.ectric
Equipment in Operating React ors" (DOR
Guidelines); or NUREG-0588, "Interim Staff
Position on Environmental Qualification of
Safety-Related Electrical Equipment,” December
1979. Copies of these documents are attached to
Order for Modification of License DPR-50 dated

ctober 24, 1980.

(b) By no later than December 1, 1980, complete and
auditible records must be available and




&

maintained at a central location which describe
the environmental qualification method used for
all safety-related electrical equipment in
sufficient detail to document the degree of
compliance with the DOR Guidelines or NUREG-
0588. Thereafter, such records should be
updated and maintained current as equipment is
replaced, further tested, or otherwise further
qualified.

45 Fed. Reg. 75812 (November 17, 1980). The order also
provided that Licensee or any person whose interest may be
affected by the order might request a hearing. Id. at
75812-13.

567. Consequently, the Board finds that the issue of
environmental qualification of safety-related electrical
equ’'pment is being pursued actively by the Commission and its
Staff independently of this proceeding. The Commission's own
thorough recitation of the history of the issue makes it clear
that the subject was being pursued well before the TMI-2
accident occurred on March 28, 1979. See CLI-80-21, supra, 1l
N.R.C. 707, 708-711 (1980). Environmental qualification of
safety-related electrical equipment is not, then, a "lesson
learned"™ first from the TMI-2 accident. Further, we find that
the Commission has already established the criteria for
equipment qualification at TMI-1 (and at other operating
reactors) and a deadline by which qualification must be
demonstrated. An order was already issued imposing these
requirements as a condition of the TMI-1 operating license.

The Commission has also provided for corrective action in the

interim where the review pursuant to IE Bulletin 79-01B




indicates that such acti n is warranted. See paragraph 564,
supra.

568. In addition, the Commission twice has denied
requests by UCS for emergency relief in the form of a shutdown
of operating reactors pending the completion of the new

environmental qualification program. Petition for Emergency

and Remedial Action, CLI-78-6, 7 N.R.C. 400 (1978), petition

for reconsideration denied, CLI-80-21, supra, 11 N.R.C. 707

In its second denial of the shutdown request, the
Comm. sion expressly held, in language which is highly relevant
to this Board's consideration of the environmental quali-
1cation issve in this proceeding:
We believe that current Commission requirements in
the fire protection and environmental qualification
areas and those actions we order today provide
reasonable assurance that the public health and
safety is being adegquately protected during the time
necessary for corrective action.
709 (1980). This Board has been presented with
basis, in the evidentiary record, for disagreeing
the Commission's judgment on this matter.
569. 1Indeed, because of the considerable activity
bel1g undertaken by this agency outside of this proceeding, and
key decisions which the Commission has already made on the
indamental issues surrounding our questions on the former UCS
tention 12, the Board views its concerns to have been
answered above in our review of the known specific envi-

ronmental qualification lessons learned from the TMI-2 acci-

dent. There we found that Licensee has taken appropriate




cnrrective response to those lessons

learned. ragraphs 555-558, supra.

—_——

570. Nevertheless, the also presented

the

results of a review, conducted especially for this proceeding,

of the qualification of equipment, required to safely shut down

following a loss of feedwater and small-break loss-of-

coclant accident, to perform its safety function when subject

to the environmental conditions to which it woculd be exposed

during the which that safety function must be

period in
85

orr Rosztoczy, ff. Tr. 21,867, at 1.

Licensee provided the Staff with an identifica-

tion of all Class IE electrical items, a small-break

environment, that are required

safe shutdown. An analysis was performed

severe environmental conditions --

chemical spray, submergence,

equipment located both insid
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main feedwater, and a worst case single failure. The

environmental conditions defined as a result of this analysis

were then used to evaluate the qualification of the required
electrical equipment. Rosztoczy, ff. Tr. 21,867, at 2, 3, and

attachments; Staff Ex. 16.

572. The Staff's review involved an evaluation of

the list of equipment identified as required to mitigate the

consequences of the small-break LOCA, the environmental

E (service) conditions specified for the equipment, and the
e
qualification information provided for each piece of equipment.
\ The qualification information reviewed was data extracted from
¥ A
”g referenced documentation which contain detailed information
o concerning the gualification of the equipment. Rosztoczy, ff.
4

A Tr. 21,867, at 3.

N 573. As a result of its review, the Staff aqgrees
that Licensee has identified all the equipment, located in a
harsh environment, required to safely shut down the reactor in

‘ the event of a loss of feedwater/small-break LOCA. Rosztoczy,
f£. Tr. 21,867, at 3.

, ¥ i - : . . 1 2

; 574. In its review of the environmental conditions

I‘Ji

specified for the equipment, the Staff performed its own
analyses and calculations to assess the adequacy of Licensee's
i specified environmental conditions. The Staff determined that,

with the exception of the radiation levels in the Auxiliary

Building, the most severe environmental conditions tha

e

Q.

coud

rom this postulated event have been specifi

d t ‘('

-
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Using S own h , ¢ the radiation
in the Auxiliary Building, together with the other

environmental conditions specified by Licensee, the Staf
4

reviewed the environmental qualification information submitted

by Licensee. Rosztoczy, f Tr. 21,867, at 3, 4.

! 3
575. As a result of its review, the Staff determined
that all the identified electrical equipment located in a harsh
environment has been demonstra to be capable of performing
1ts intended function following loss of feedwater/small-break
with a few exceptions which were described in the
ztoczy, ff. Tr. 21,867, at 4-6.

the commitments made by

and the conditi

concluded tli h uipment necessary

feedwater/sm ent will

prior to ( operation,
be capable of performing it y functions when subjected
the environmental conditi expose

eriod when

above modl




(Rosztoczy). Neither has

(loss of feedwater/small-break LOCA event) for

operating reactor, or attempted to impose condi

the six recommended 1in

any other censee. (Rosztoczy).

testifie there 1is

its qualifications, compared with

ng reactors of the same vintage.

because Licensee

them, recommended restart - I 1

through

estimony are accepted by the Board. Se 0sSz

867, at 6, Recommended condition 6 sta
Evaluate the information
[Licensee] prior
recent testing on
determine whether
applicable to the
being analyzed.
tion, provide the
NRC for review.

made avail
to criticality, conc
Limitorque motor op
the results of that
operators in TMI-
Prior to exceeding
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results of this ev

Id. at 7.

motor operators which

under more nvironmental condi

event ! 1aly at TMI-1l.
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the NRC makes the
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III. CONCLUSIONS OF LAW

578. The Board has considered all documentary and
oral evidence presented by the parties on the contentions
raised by intervenors, the questions raised by the Board, and
the re-ommendations of the Director of Nuclear Reactor
Regulation as stated in the Commission's Order and Notice of
Hearing, CLI-79-8, 10 N.R.C. 141 (1979). Based upon a review
of the entire record in this proceeding and the foregoing
findings of fact, the Board enters the following conclusions of
law with respect to plant design and procedures issues.

579. The short-term actions recommended by
Director of Nuclear Reactcor Regulation, and set forth
Section II of the Commission's Order and Notice of Hearing, are
sufficient to provide reasonable assurance that the Three Mile

land Unit 1 facility can be operated without endangering the
health and safety of the public, and shculd be required before
resumption of operation should be permitted. The necessity of
these short-term actions was not conte _ed.

580. The long-term actions recommended by the
of Nuclear Reactor Regulation, and set forth in

of the Commission's Order and Notice of Hearing, are
tc provide reasonable assurance that the Three Mile

v -

Island Unit 1 facility can be operated for the long term

without endangering the health and safety of the public, and

P e

should be required of Licensee as soon as practicable. The
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y of these long-term actions, with the exception noted
as not contested. Further, the Board concludes that
has demonstrated reasonable progress toward the

tory completion of these long-term actions.

58l. Based upon our findings of fact on the issue
on of Inadequate Core Cooling" (Licensee PF 24-91), the

ncludes that reactor vessel water level instrumentation

now been shown to be a nece.sary long-term component of

78 Recommendation 2.1.3.b, andi that Licensee has
ated reasonable progress toward the satisfactory

582. The Board's conclusions on the sufficiency of
t and long-term actions are based, in part, on
's agreement to perform (i.e., failure to contest)

h in Section II of the Commission's Crder and Notice of
which were selected from NUREG-0694, NUREG-0737 and
752. See Findings of Fact 518-526, supra. The Board
es, however, for the reasons set forth in Findinags of
and 528, that the additionel restart requirements
mended by the Staff with respect to NUREG-0737 items
.14, II.K.3.7, II.K.3.1 and II.K.3.2 are not necessary to
reasonable assurance that the Three Mile Island Unit 1
can be operated without endangering the health and




safety of the public, and should not be required before

resumption of operation should be permitted.

Respectfully submitted,
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