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Student Center, Pennsylvania State University Campus
Middletown, PA
June 6=7, 1379
The ACRS Three Mile Island Subcommittee met in Middletown, Pa. to discuss
details of the Three Mile Island accident with the operators of the plant,
Metropolitan Edison and its parent company, General Public Utilities, and
with the NRC Staff. The notice of the meeting, containing the proposed
agenda, appearad in the Federal Register, p. 29765, Vol. 44 No. 100 Tuesday,
May 22, 1979. (Attachment A). The Tentative Detailed Schedule is attached
(Attachment B), as well as a list of attendees (Attachment C). Copies of
presentation slides and supporting documents are attached as noted below.
There were no requests to make oral statements and no written statements

received although the Committee had been informed that a 4r. Bar n of Boston,

'M &t’qm/ pjm' Issue Date: $EP 27 ave

544

Mass. would submit a statement.

THIS DOCUMENT (‘O'\JTH VS

. : POOR DUANITY
Executive Session (OPEN) i '

— ——

—

Mr. Harold Etherington, the Chairman, introduced the Committee members and

consultants present:
Or. M. Bender, Member
Dr. M. W. Carbon, Member
Dr. S. Lawroski, Member
Dr. M. S. Plesset, Member
Dr. P. G. Shewmon, Memt :r
Mr. W. M. Mathis, Member
Dr. H. W. Lewis, Member
Mr. C. Michelson, Consultant
Dr. W. C. Lipinski, Consultant
Dr. 1. Catton, Consultant
Mr. R. Muller, Designated Federal Bmployee, ACRS Staff
Mr. H. Alderman, ACRS Staff

Then he polled the Committee to see if any members desired changes or

abridgements of the schedule.

R—
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Mext, Mr. Vollmer discussed the modifications made to the plant since the

accident. A filter system was put on the auxiliary building roof. Both

the auxiliary building and the fuel handling bullding are ve' ;.ed into re-

dundant trains of filter systems, HEPA and charcoal, which are then con-

bined. A four train system was flown in from Hanford. Any three of the

four systems, with fan operating, is capable of carrying the full capacity of

the auxiliary and fuel handling buildings' ventilation system. The eff u~
-12

ents from these systems emit about 10 2 pCi/cc of lodine which is about 1%

of the Maximum Permissible Concentration.

In addition to the installation of these redundant filter systems, the filters

in the existing systems were replaced.

The liguid wastes in the auxiliary building contained 30-40 uCi/ml Cesium-137.
A system for removing the radioactivity from the water has been constructed.

I+ is called Epicore 2. It is undergoing preoperational testing. Legal pro-
cesses, however, would delay operation of the system even though the operator
has agreed that no individual would receive more than 3 millirem from the water
released. If th director of NRk determined that Epicore 2 was needed in an
emergency situation, the Commission could be so informed and it is is expected

it could proceed. t, the water could not be disposed of.

In response to Mr. Bender, Mr. John Collins, NRC, indicated that the jaseous
activity released by the water is less than 1% of the MPC for noble gases,
and about 1% for iodines. (Noble gases amount to 30-50 curies/day, princi-

pally xenon-133. They are vented to a vent header and then collected.)
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In response to Dr. Lawroski's question re the contaimment pressure, Mr.
Volimer explained that with swings in atmospheric pressure, occasionall
the pressure was positive with respect to at ospheric, but only about 1/10-

2

pound/in and the leakage resulting therefrom did not result in the escape
of measurable radicactivity.
Mr. Vollmer explained that if something happened to the A steam Jenerator,
the B steam jenerator could be used to cool the core in solid operation. A
closed cobling system with a heat exchanger has been installed in the base-
ment of the turbine building for this purpose. Two demineralizers are in-
stalled in the B generator secondary loop to clean up the secondary side

activity, which is not very high.

The A and B decay heat removal systems that existed in the plant have Deen
upgraded, Thev are available if needed, but the preferred way is to keep
the primary activity within the primary loop to the extent possible. An
altarnate heat removabls system, on skids, is available on about 24 hour no-
tice if needei to cool the core. Two diesel generators of 2.5 MW capacity
each have been installed, so that the decay heat removal systems could be

used witnh on-site power only.

To keep absolute water level control in the system, a passive pressure vol-
ume control system was fabricated in one of the two fuel pools in the fuel
handling building. With it, a steady positive head can be kept on the system

and the pressurizer would not be required.

Mr. Bender inquired how long the system would be safe if all off-site power

was lost. Mr. Vollmer replied that it would be all right for many many days.
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He added that the operators have an emer3ency check list and know ex-

tly what to do in case of any failures.

NRC - Metropolitan Edison Interface

The licensing side of NRR has 14 professionals on site, half of these full-
time. I&E has 15 people on site covering all three shifts. Seven of these
are involved in operations, the remainder in envirormental measurements.

The NRR contingent has the ability to perform a "Sethesda-type" review at the

site. The ™I-2 support staff can call on Bethesda for whatever support may

Mr. Bender asked if the Staff had compiled a list of emergency equipment
Whish should be kept available for future emergencies. Mr. Vollmer indi-
cated that that was a function of the "lessons learned" people. He identi-
fied instrumentation to follow the course of an accident as a definite need.
The difficulty of compiling a list adequate either for a LOCA or ™I-Z acci-
dent was mentioned. Certainly, available mobile power sources would help,
as could the possibility to hook up 2 recombiner. The capability to draw

samples from the containment seemed important.

Emergency Communications

Phones have been installed in all operating plants that provide around the
clock communications with USNRC Region Offices. Mr. Arnold, of GPU, ex-
plained that there are two phones in each control room. One, when it is
lifted off ‘the hook, rings in both the Region Office and in Bethesda. The
other requires a two number dial and rings only in the Region Office. It

is for envirormental release information. Mr. Arnold indicted no decision



il
5> put in similar hard lines to the reactor vendor had been made. Mr.
Bender wondered if communication wit) the Region Office is adeguate. Dr.

Lewis pointed out that ghone lines can be jammed.

Reliability of Technical Data

In response to Mr. Michelson's question, Mr. Vollmer stated that from the
onset of T™I's troubles the FSAR was the principal source of NRC infor-
mation on the plant. This was found not to be up o date. Mr. Michelson
reported that his FSAR showed the pressurizer in Unit 2 to be in the B
loop when, in fact, it was in the A loop. Also, the site plan disagreed

» X
with the plot pian.

Mr. Mishelson asked when transcripts of the operator interviews would be

available. Mr. Vollmer agreed to report on that the foll wing day.

Mr. Michelson had a question on GPU's chronology on block valve operation
between four and five hours, where four operations were omitted that had
previously been reported. Again, Mr. Vollmer agreed to comment on that the

following day.

GPU Presentation

Mr. R. C. Arnold, Vice Pres. of Generation Envirommental Affairs, GPU Ser-
vice Corporation, Mr. Jack Herbein, V.P. of Generation for Metropolitan
Edison, and Bob Keaten, Manager of Systems Engineering for GPU Service

Corporation.

4r. Arnold thanked the Committee for delaying the Subcommittee meeting until

key personnel had taken care of the site emergency.
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He explained that Mr. Keaten would cover the chromology covering these

jtems not previously given to the Committee, The shift superviscr, the
shift foreman and the control room operators who were in the control

room at é; sime of the accident were available to answer questions.

Dr. Lawroski commented that he would have liked more explanatory prose with
Attachment D - Evaluation of Hydrogen subble Volume in Reactor Coclant Sys-
tem. Mr. Keaten explained that it was meant to show maximum errors possi-
ble rather than statistical errors. He agreed to cover it in greater detail

at a later time.

Mr. Keaten next indicated that some items on the chronology labelled "Pre-
liminary Annotated Seguence ~f Events", dated May 10, were now believed
wrong. A new version is about to appear containing substantial additional
information . Mr. Keaten explained that the initiating event was not, as
reported earlier, the trip ~f the condensate pump, but the fact that the
station operator was trying to clear a plug in the transfer line from the
condensate polisher to the regeneration tank. He introduced water and air
simultaneously in an attempt to pressurize the line. A check valve in the
air line was frozen open so that water could back up into the instrument
air system. Water got into the controllers for the valve positions for the
condensate outlet valves causing the valves to close. A test will be per-

formed to verify this explanation.

Mr. Keaten explained that there were two problems with the system:

(a) Emergency feedwater was blocked.
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") The PORV on the pressurizer failed to close.

e feedwater block valves were opened at about eight 1inutes into the

rransients

Mr. Keaten referred to Slide E-1 (attached) and explained that the Reactor

Coolant System pressure had changed between two and six minutes from the

Y

arlier (May 10) version. The pressure did not level off but continued to

decrease later because of the valve that was stuck open.

Mr. Keaten discuss-d Slides £-2 and E-3 and explained the nodalization for
the RETRAN code (Slide E-4). In response to “r. Etherington, he explained
that GPU had an independent calculational capability with the aid of Energy,

Inc.

Afre: about 20-30 minutes into the accident, rthere was no more discernible
impact of the closed feedwater valves. The short term impact was between six
and nine minutes when the operators got an indication that pressure was in-
creasing which would not have nappened if only the PORV was stuck open, but

which served to confuse the operat rs.

Using Slide E-5, Mr. Keaten showed 2 comparison of a cooldown transient using
the RETRAN code and an actual transient that occurred the previous spring in

MI-2. RETRAN was developed from the RELAP code.

Next, Mr. Keaten reviewed with Slides £-9, E-11, E-12, E-13, E-14, what would
happen with Normal Loss of Feedwater and Slides E-15, 16, 17 of what would
happen without auxiliary feedwater. The steam generator would boil dry in

one to two minutes. The hot leg temperature would go off scale in nine min-
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utes and the system pressure would trigger the pressurizer relief valves

in £ifteen minutes.

Mr. ¥eaten noted that the code used in the actual transient overcools the
secondary side. He believed this was due to incorrect treatment of the

hood in the downcomer of the steam generator.

The code also predicted a more rapid drop in pressure on the primary side
than actually occurred. The code is very sensitive to where cold flashing
first occurs, whether it be in the upper vessel head, or the hot leg, or

even the cold leg.

Mr. Bender asked if any GPU findings to date would contradict instructions
received from the NRC Staff. “r. Keaton stated that, while his calcula-

tions were still very preliminary, so far no such problems had been noted.

Mr. Keaten next discussed the inventcry of water in the reactor coolant
system (RCS) with Slide E-20. The three scenarios represent three bounding
sets of assumptions with Scenario 2 the "best guess" of actual conditions.
This would indicate a loss of 2000 cubic feet from a total of 10,500 cubic
fset initially present within the first 100 minutes (Slide E-1) Shortly
afrer 100 minutes, the last coolant pump was turned off. Prior to the time
the coolant pumps were turned off, the system was operating on saturated
water and ste;m with some gquality in the hot leg.

Because of pump oscillation the coolant pumps in the B loop were turned

off at 72 minutes, and an analysis indicates no natural circulation was set
up. Mr. Keaten discussed the resultant steam generator pressures and levels

with the aid of Slide E-22.
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An common feedwater, with the 3 steam generator pressure declining, the

A steam generator suffered starvation of feedwater and boiled dry. So with
the B-loop not removing any heat and the A steam Jenerator depleted, the
reactor heat sink was lost. At this point, the core void fraction increased
and solid water level in the ~ore dropped so that neutron detectors gave an

increased signal.

Mr. Michelson observed that at that point the decay heat was such that a
steam jenerator was not needed for a heat sink. Mr. Keaten concurred and
explained that he did not feel any core damage resulted during this period.
The quality of fluid forced through the A loop was still adeguate to cool

ne core.

Or. Plesset inguired how long the reactor coolant pumps (RCPs) could pump
such quality £luid without damage. B&W agreed to supply this information

at the full Committee meeting the next week.

At 101 minutes the A RCPs were turned off. At twe hours fifteen minutes,
alarms in the reactor building began to increase, leading to the conclusion

that core damaje had occurred.

System pressure was restored early in the evening and the RCP's were put

ck in operation. .

Mr. Keaten was not sure how radioactivity was transported from the reactor
building to the auxiliary building. He noted that, as Mr. Michelson had said,
the reactor containment building sump pumps had operated for thirty minutes

but were then turned off and not restarted as far as could be determined.
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Gaseous activity may he been released ‘rom the gaseous racd waste system.
A correlation between operation of the makeup tank and the puff releases in
in the auxiliary building was observed. Three or four known releases were
associated with the installation of the temporary transfer line installed

from the waste gas decay tank to the reactor containment building.

As a result of the uncertainty of the origin of the liquid and gaseous re-

leases, GPU was not certain of the properties of the released material.

Mr. Keaten summec up as follows:
1. The blockage of feedwater initially had mo long term impact on the
transient. It did add to operator confusion.
2. The root cause of the accident was the failure of the PORV to reseat.
3, Core damage did not start until all four RCPs were turned off.
4. The operators took appropriate action on loss of feedwater but they
did not recognize that the PORV was stuck open, and they did not

use the HPI system correctly.

Dr. Shewmon asked when there was first a significant steam bubble in the
system, Mr. Keaten replied that his analysis indicated that may have occur-

red as early as two minutes after the turbine trip.

Discussion With Operators

Gary Miller, Station Manager

Bill Zewe, Shift Supervisor

Fred Scheiman, Shift Foreman

Craig Faust, Control koom Operator
E4 Frederick, Control Room Operator
Lex Tsuggaris, (Not on watch)

s
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In response to Dr. Carbon's question, Mr. Miller explained that the Shift
Supervisor had responsibility for both umnits, the Shift Foreman, who was

senior licensed, was responsible for only one unit.

Mr. Miller stated it was not recognized the PORV was stuck open. On tur-
bine trip it was expected *~ ‘=n. Some leakage had Deen inown o occur
from the relief valves in the pressurizer. It was within the allowable and

-

typically could cause the 180 =130 temperature range seen (from a normal
o
130 ). Leakage from one valve will cause all three tail pipe temperatures
t> rise. Mr. Miller explained that when Mr. Zewe asked for these tempera
o) 0
tures and he got 228 ,232 some time after trip, he assumed the pipe was
o
cooling down. When the valve was open, temperatures of around 350 have
been recorded. The thermocouple is strapped to the outside of the pipe for

all three relief valves.

In response to Mr. Bender's question, Mr. Miller stated that he was not
aware of PORV problems at Oconee or other plants. Mr. Miller added that
valve leakage did not contribute to the operators' lack of recognition that

the valve was stuck open.

In response to Dr. Lipinski's question, Mr. Miller stated that the emergency
procedure on pressurizer system £ailure was not called into play. The
operator did not see drain tank pressure above normal. It was not looked at

mntil after sixteen minutes, by which time the rupture disk had ruptured.

Drain tank pressure data came from the reactimeter and was not available in

the control room.
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In response o D°r. Plesset's question, Mr. Zewe stated that the highest
o

temperature he had ever seen sn the relief valve railpipe was 392 on

nit 1. Dr. Plesset neerved that th.at was a very high temperature for

1}
-

steam expanding out through a small opening.

In response to Dr. carbon's question, Mr. Zewe confirmed that the only in=-
strumentation available w signal an open PORV is the downstream thermo-
couple and the pressure reading in the drain tank. Mr. Miller added that 2
light on the con rol panel would indicate that the valve had a command to
open. This was on for only a short time. It goes on at 2255 pounds and

goes off again when the pressure relieves %o 2205 pounds.

Mr. Michelsor, oted that sump pump A in the containment came on at 7-1/2
minutes, sump pump 3 came on ten mirgtes, the sump was overfilling and a
high level alarm came on at eleven minutes. Where did Mr. Zewe think the

water was coming from?

Mr. Zewe said at that time he had no knowledge that the sSump pumps were
running. His first indication was when Mr. Frederick received 2 call from
the auxiliary operator monitoring the radwaste panel that there was a high
level in the reactor building sump. He agreed at that time that the sump
pumps should be secured. In response to Mr. Michelson's question Mr. Zewe
said that, because of computer back-up, he did not have the high level alarm

in the sump at that time.

Mr. Zewe stated that di¢ficulty in starting the A makeup pump was probably
due to failure of the operator to hold the control switch for the required

2-1/2 seconds to allow the oil pumps to come On.
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In response to Mr, Etherington’s question about the reliability of the make-
up pumps, Mr, Faust explained that reliability was not a problem, that he
had deliberately cut them on 3 off to adjust for apparent demand for water.

He was trying to normalize seals to the RCPs.

Mr. Arnold added that there were some points in the chronology, four hours
seventeen minutes for example, where the makeup DUmps stopped. At the

moment, there is no explanation therefor.

Mr. Miller explained to Mr. Etherington that €ailure of the auxiliary boiler

was unexpected.

Dr. Lawroski asked about the attempt to regenerate the resin. Mr. Miller ex-
plained that the resin was slurried using air and water. There was block-
age in the transfer line. A leaky check valve permitted water to back
:hrough the instrument and service air cross-connector, allowing water into
the instrument air. Dr. Lawroski asked how often that had occurred in the
past. Mr. Miller replied that it had happened a number of times. Mr.

Arnold added that a controlled experiment was being done to check the re-

sponse.

Mr. Arnold replied to Dr. Carbon that it was correct that the operators
(individuals who were not present) had stated to the President's Commission
that they had opened the AFW block valves upon completion of the test
procedure some forty-twe hours before tre incident. As yet, there was

no explanation for their being closed.

Auxiliary operators are always under the sortrol of a licensed control room

operator. The lowest grade of auxiliary operator is C. After a year's
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experience he can take an exam for B, and after another year an exam for
A. Only an A operator can work on primary plant., 60-70% of the opera.ors

at ™I came from the naval program All those present had naval experience.

Dr. Lewis asked about the probability that the operator might have noticed
rhat the AFW block valves were closed. The operators agreed that if the
system had not been worked on, with the array of red and green lights on the

panel, even though the operator might have looked at the panel often enough,

Iy

=

he might not have detected the red lights.

uJ

Dr. Plesse: asked about operator training for natural circulation. Mr.
Miller replied that it was covered for station blackout or leoss of coolant
pumps. Hot and cold leg temperatures would be monitored. The bubble is
kept in the pressurizer. Mr. Mich 1son asked if the training considered
saturated steam in the primary loop. Mr. Arnold answered that the training

program is clearly deficient in terms of thermodynamics and heat transfer.

-

Dr. Lewis asked when the operators recognized there was a void. Mr. Miller
responded that within the first hour after his arrival (7 A.M.), he recog-

nized there were steam bubbles in the hot legs.

Dr. Lipinski asked what the operators’' response was when they saw 3 decade
increase in neutron flux two hours into the event when the pumps were turned
off., Mr. Zewe said he did not know why the reactor was apparently increasing
in power with HPI on and emergency boration. He thought perhaps somehow

demineralized water was being added to the system, SO & search for some

potential dilution source was begun.
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Or. Lipinski asked if any effort had been made to correlate the loss of

neutron attenuation with the increased reading. Mr, Xeaten said GPU had

not

U

ut he thought B&W might have.

Mr. Bender asked about the use of written procedures and whether they could

be compared to those used by airline pilots.

Mr. Zewe felt that the system employed, where a specific alarm requires going
to specific procedures, is a valid one. Mr. Herbein felt that there may not de

an adequate procedur2 for every conceivable event,

Dr. Lewis pointed out that in an emergency an airplane pilot is in complete
charge and can break any rule he wishes, only -e must justify his action later.
Mr. Zewe replied that thers was no question that he was in charge, however,

he discussed all actions in detail with his operators.

Dr. Plesset asked if any attempt had been made to go to natural cooling fol-
lowing becoming aware of voids. Mr. Miller said he attempted to use the A
steam jenerator: 3 was isolated because of a suspected leak. He checked

the steam generator downcomer temperature. He had recommended that the HPI de

Kept on.

In response to Dr. Catton's question, Mr. Miller replied that neither he nor
Mr. Zewe had a jood explanation for not recognizing pressure in the RCS being
low and voiding in the RCS. Things between 4 and 7 A.M. seemed to have a
logical explanation without considering that the PORV was stuck open. When

the block valve was shut at two hours twenty minutes, it was more "on feel”
than on analysis. No information received pointed to leakage in the primary
system, He pointed out that once sump level gets to the top of the sump, there

is no further indication of events in the reactor building. There is no rad-



iation alarm. BEntry into the reactor building was even considered be-

tween 6 and 7 A, M.

Miller's prime concern after arrival waZ Lo implement emergency
planning. He did ask for temperature readings, but in the press of
sther work he never got back to them. Two weeks later, he found what
could have been very useful data had been written on a computer sheet.
Mr. Michelson asked about T and T . Mr. Miller reported T was around
H c H

0 o
720 . Mr, Zewe added Tc was just under 200 .
In response to Mr. Michelson's point, Mr. Zewe stated that the alarms for
the most part also alarm on the computer and, in addition, a lot of other
information is available on the computer. Sump level, for example, is

available only on the printer.

In response to Dr. Lipinski's question, Mr. Zewe stated that about 5 A. M,

problems were experienced with the computer, and alarms were more than an

hour behind in time. When it was put back into operation, it was erased
3 restarted. Shortly thereafter, the same thing happened again and the

computer again began to backlog.

Mr. Etherington inquired as to the role of B&W. Mr, Miller said when he
came aboard he enlisted the help of the B&W representative present to
participate in his think team. They had no disagreements. The B&W man
had trouble communicating with his home office because the phones were

tied up with emergency plans.
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In rascons2 to Jr. Carden's ~yestion, 'r. Uiller explained that the NF

=lock valves were not on thz checs list because thev were not deginnated

f2guards components. The check lists were compiled by "et. £d., not
randated oy Tech. Soecs
or. Lawrosiki inguirec wnat indication of reactor level was availabl ki

Tar rzs3ancad that srassurizer le o] was considersd the nrime indicator.

-C -

- & o-eratars ware crillad not to let oressurizer level oo oul th2 bottor,

ans aan it il1ls tazre are drecauticns not toO ¢ ¢¢lic., Thore was nc
auarsiess or traininc re Doss sitle bubale for—ation. *r. Je 'z concurraa.
r. darasin adgzd that oparalcrs wers trained tc alays keeo tas core covarad,

nc* neczssarily coverad and pressurizel.

¢ cancurrad that the cor2 was orobably at leas* partially uncovere:l
s rez diffecrent tines. r. “iller dic not know what tarez times the core
.as considarad uncovared, Lut ne ad-ittes 12 di¢ nct have nard data to sho-

11 was Coverae..

r. sandar as.a2d if temaratur2 indications would hels destsrmine if thz core
w35 uncovares. . r. illar Dointed out that tae terperature cuane or tn: not
la~ is nio. on tne cancy cane. It was off scale above 792°. Tc was 1o out
T, was nign as tne reactor Jressure was lowered. 'hen the core flooc tanks
ware oressyrized above tre rzactor coolant, they dropped in level, givina
raason t0 believa there was core coverage. “r. Miller stated that later in
the day he was told that 433 gpm was required. Later the pressure was hrought

back up and the RCP's started, ensuring core coverage.
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r. “iller was aware that hy en was being re-

Jr. Plesset asked when
lezsed. Mr. Miller renlisd that it was not until the followinc day. He
s2id he thougnt there may have been scre fuel failure, but without the

in-cora temoerature readinzs he was unaware of the extent of fuel damage,

- |

thougn there was evidence of large radiation releases into the containment.

In res 0ns2 te .ir. "chelson's ~uestion, !Mr. “iller stated he was unaware
of the nressur2 nulses in the reactor cocTart drain tank in tha 3-& hour

seriod, and the szi.2 at ter to two occurred so rasidly it was not recocnizac

r. Jaua descricec tne snike 12 observed just as he had r. Scheimann oden the
nlsck valve to recuc: arassure further fror 2-1/2 15s. The spike went to 22

i1¢in~ soray numns actuated simultanzously.

s0n woniarsg wav th2 soike did not show un elsevhere such as on the

4rain tarl. He notcd tnat +he chronclaov showed the block valve was odened

- - - . - N B v A -~ - .y . " . 3
‘ L SUPS BM. S mecinE 31 13-1/2 aaurs., r. drncly statac t.2* *hev
3 A Ta gs go it & vevier of ¢1] this informetinn,

“4r. michalson notez tha deprassurization curves were smooth and did not shov

valve nanisulation. I'r. Arnold asked {ir. Keaton to look intoc the matter,

Me. Miller stated tnat thare was no instruction not to close the block valve

and no reason not 0.

In response to Or. Carbon's gquestion, 'ir. Miller admitted it was probably a
violation of Tech. Specs. not to have an AFY system available since the

valves were closed. He added that the operators were not aware of a similar
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situation at Davis 3ess2 in 1377. ODespite attendance at a 8" users

me2ting, that transient was never discussec.

‘e, Haroein axdlained that tne operators on Unit 1 read the LERs on Unit C

ars vice versa but they do not routinely read LERs from other 3I' reactors.

In response to Jr. Lawroski's guestion, Yr. Herbein explained that the candy
canz arrance~ent recuired initial oressurization with 32 1bs. of nitrocen,

which was unizue to this plant confiouration, but soon became routine.

(Several mermsers and consultants denarted at this nsoint for their plant tour.

The meetinc continued with Or. Carton actinc as chairran.)

Jr. Carbon ask24 hoy the nvdrocen bubbie was dissipatec. ‘'ir. Keaten exdlained
two mechanis™s.
(1) Cischarca of RCS water to the maks up tank throush the letdown lin2
as system is depressurized. This caused hydrogen in solution te
come out in the make uo tan«, from where it was subsequently trans-
ferrac via the wast2 gas header to the temiorary line connected %o
the containment buildin-.
(2) Pressurizer coolant soray released hydrogen which was relieved by
vanting the pressurizer, and since the reactor coolant drain tank
runture disc had ~untured, venting the pressurizer, transferred the

gas to the containment building,

'r. Keaten noted one error in the chronclogy. It omitted the fact that just

prior to turning off the KCP's, the operators turned on the HPI.

He explained that the operators detected no flzw in the AF! lines by observing
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stear generator beshavicr - pressure drop, water level low. Or. Carbon
asked if the closed block valves could have been detected by high dis-

charge pressure from the AF! pumps. Mr. Keaten felt it could not.

i¥ the control valves had opened aytomatically. f'r. Keaten

(&8

”-

Jr. Leuis asks

14

aid he would

n

wy

check. He believad the tacs on the valves indicated they

were partially, opern

Vsl

. - , -~ -
fiocx S
Incore Thzrroczupnle Jata

“r. Keaten discussac thermocounle data with the aid of slides in Attachment F.
He pointed out that temparatures over 7OC° were printed out as cuestion merks
t, the comouter, sc 2 techiician had to measure millivolts across the
tharmocounle terminals. iltnouan some thermoccuples nad relatively low

reacings, some were over 12J7°. The hicher readinas were generally near the

~
center of 12 cora. On Marcn 37, all the thermocunles read 7777 or less.
The ones on the outside read hianar than on tne 28th, and the ones in the

center very much lowar.

‘r. Keatan raplied to Or. Carbon's question tnat Gary Miller had asked for
tnese readinas, ind he was told that some were high and some low and they

were probably not reliable. He never rec2ived the complete set.

Tae hot six thermocouples were monitored during the cooldown process. 'Mr.
Keater pointed on Slide F-5 to the points in the curve where the turbine was
put on line, the turbine tripped, and where natural circuylation becan. In
the natural circulation case, the system cooled because of the reduction of

the coolant pump heat load.
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In response to Dr. Lewis' question, Mr. Arnmold stated that the make up can
1

enter either colc leg, the let down comes out the A cold lec. Mr. Keaten

exolained that th2 vendors analysis indircated the hydraulic resistance of

the core was a factor of 200-30C higher than it should have been.

r. Keatan statad that the sump pumps came on at ten rminutes and were turned
off at forty minutas into the transient. There was no evidence that they

has ever been turnzc on acain.

arior to the

ot

In resonse to Jr. Carbon's question, ''r. Herbein redcrted tha
accidant, there was no formal ‘requirement by either NRC or “et. Ed. for 2
watch-ciaage checklist, althoush the plant review corrmittee normally got into

this arount of datail on othar matters.

wext, the nvdrogzan spike was discussed. It was of relatively short duration

- 2 sezonas). Taera were no longer duriation oressure pulses.

t G:35 P.1., the meeting was adjourned un%il the following day. The meetine

~ -

resumed at = 30 A.t., June 7th with *ir. Etherinaton as Chairman.

Plant Organization and Oneration (J. Herbein)

"r. Herdein discussed the organization usinc the Slides in Attachment 5.

There are 3] license¢ Senior Reactor Operators (Slide 5-3). There are 173
maintenance employees in four shift sections; they reoort to a foreman who
typically heads a staff of nine, (three instrument and control, three mechani-
cal, tnree electrical). The maintenarce fcreman reports to the shift surer-
visor. Thirty-four personnel have enginesring degrees, twenty of these are

assigned to the technical support function.
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tr. Herpein explained to ''r. Bender the systerm of lork Permits. Mainte-
nanze personnal must clear their work throuch the operators. The con-
straints on operating certain valves and equipment are containec in the
Tecn. Specs. i'r. Bendar inguired if maintenance personnel had followed
these proce-uras in working on the AFW block valves. !ir. Herbein sointed
out *hat no maintenance was done on the block valves but they were sud-
jactad to a surveillance tzst two days before the accicent. There is 2
sign-off srocedure. This information is transferred to another sheet, in
suirar, form, and the original sign-off sheet is then disposed of. It is

:
|

not now avail

-
1

adle.

3

In re.3j0nse to Jr. Lipinski's cquestion, i'r. Herbein stated the supervisors
of oderations for Units 1 4 2, Jirm Floyd and Joe Logan were licensed Senior
Gary '1iller forrerly held a SRC license for Unit 1,

Peactor Jparators (SR7).

but his current duties did not recuire it. Or. Lipinski asked if 'tr. i'iller
cave an order to a licensag operator, would he be free to ignore it. MNr.
Herbain said he would not, but he would be duty bound to guestion it if he

felt it was incorrect.

In response to iir, Bender's question, Mr. Herbeir explained that the operators
write maintenance work requests. The operations shift foreman helps decide
tne priorities of maintenance work. Repetitive failures surface in various
managerment reviews. The demineralizer chain was thus identified, althouch

¥ . Herbein and Mr. Miller did not recall specifically if the resin solution

problem was identified.

Mr. Bender wondered if there was any systematic way of controlling the inter-

action between non-safety grade equipment and safety grade. Mr. Herbein
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said ne knew of no syster...c vay excep* that economic incentive would

motivate one to taks care of narticularly troublesome eaquioment.

r. Herbein discussed 3PU's Technical Functions Grouz (Slide 6-5). The
let. Ed. Corporate Staff ‘s ir Readine, Pa. The GPU Groun is in Parsiopany,
v Jersey. Its director is QOick Wilson. i'r. Keaten reports to e, Hilson.
4e is tne “‘anager of Systers Inoineerinc. He has four sections uncer nir,

In reniy to Or. Lauroski, he

-
-

Y

tec that svster interaction uould come yncar

wr

in resJons2 to hr. ‘ichelson's guestion, Mr. Keaten agreecd taat the systems

enzinesring grous does not review operatinc orocecures.

r. Aarpzin coverad review comrittees (Slide 7-¢).

Ur. Caroon asked if tie Plant Qoerations Raview Committee (PORC) had discussed

ot
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gm. !Mpr, Herbein indicated that there was not a
record of formal review of the matter, but the members werz aware of the valve
12akaqe and were stayinz on too of the matter so that if leakace increased

tney could order the reauired (by Tech. Specs.) safety evaluation.

In response to various members' questions, Mr, Herbein discussed the frequency
and duration of the meetings of the review comittees (examdle - PORC;:1978;, ~

nalf-a-day, every day; 137% - two days a week).

Ar. Herbein indicated there was no procedure to guarantee that LERs from other
84! plants would be reviewed. However, there was an on-site support team of
BiW engineers. The lead B&W engineer is in contact with Lynchburc where there

is a review group examining all B&Y reactors. Generic concerns are flaoged
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to the onsite Bal. tea~. The leader documents tnese concerns in letters
to the unit superintandents or the station manager. Assisting Mat. Ed.,

'

nct reporting to 34!, is tne primary function cf the 347 tean.

'ir. Herbein explained to Or. Lipinski that there was a separate procedure
for Loss of Offsite Power with diesels and without diesels. Or. Lipinski

asres for a list of all procedures and ''r. Herbein agreed to supdly it.

Or. Lawroski asked which reviev committee would have decided that different
sarameters would effect containment isolation on Unit 1 an¢ Unit 2. He
noted tnat Unit 2 did not isolate on high radiation. Mr. Herbein reolied
that differences stemmed fror differences in architect/encineer recuirements
betvesn the two units. This wuuld only have been cursorily reviewed Dy any
of the committees but would have been amply examined during the detailed KRC

revieu,

Procedur (J. Herpein)
__arsuu GS ~o e -~

—

)

‘r. derbain next covered procecdure orenaration with the aid of Slide 6-7.
Administrative Procacdure 1001 covers control over procedures required Dy

-~
|

ech. Specs. After corments are resolved, the PORC recormends safety related

procadures for unit suneri.tendent approval. The anplicable department

heads recormends non-safet. related prozacdures for unit superintendent approval.

The Unit 2 test progra- underwent a field verification process including a
review by a shift supervisor or a shift foremean. Controlled copies of the
procedures are located in the control room. Operators are trained on each
procedure section including symptoms, immediate automatic actions, immediate

manual actions and follow up actions. Operators are required to remember
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symptoms and each of the aytcmatic and manual procedure steps.

‘v NMichelson asted to what extent procedures were reviewed by the architect/

enzineer.” Mr. Herbein indicated this had been done for Unit 1 but not for

Unit 2, because it was felt they were so similar. !r. Thorpe added that al-
though the procedures were copies for Unit 2, the architect engineer did have
a chance to reviev tne final product. But, Mr. Herbein added, this was not

dons on a formal basis. Mr. Arnold stated that this was done under contract

and in that respect was quite formal.

Or. Lininski notes that the curresnt procedure for test of TMI-2 auxiliary
fead ater calls for disabling all of the redundant AF' supzlies simultaneously.
Tnis is a revision of an earlier procedure which did not disable either

auxiliary feedwater system. Mr. Herbein said B&4!' was not involved in the re-
vision nor did re believe that #RC was, although the records of the orocedure
change were available for IRC to review. Mr. Arnold conceded that it was an

error in oreparation of the procedure to call for takinc both feed trains out

of service for testing simultaneously.

Training

r. Herbein used Attachment H to outline his discussion of training. The
Training Department is resnonsible for all operator training. It is also
responsible for administering the progression of auxiliary operators fronm

C to B to A. Replacement control room operators are selected from senior
quelified A auxiliary operators. The training also conducts general training
and radiation protection training for employees, vendors, and contractors, as

needed.
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Or. Carbon asked what the minimum education requirements were for a shift
suservisor. Mr, Herbein stated he must be at least a nioch school graduate.
Most, like Bill Zews have Navy nuclear experisnce. In response to Mr. Mathis,
“r  Herbein explained tnat the supervisor of training attended Penn. State for
four years and has held a Senior Reactor Jperator's (SRO) License at Penn.

Stata. At the time of the accident, he was in training for a S2C licensa,

Ur. Catton askec¢ 20u LZRs at other B&' plants are factored into the sraininz

w

progran. ilr. Herbein adritted they were not formally, but 2 mechanism is
set un. The station manacer attends BiW users group meetings, ''r. Herbein
attends £I1 prime movers meetings and, as a result, they funnel information
back *o the Training Department. In addition, the department subscribes to

and scrutinizas the Atoric Clearinghouse Letter which contains recorts cn

LERs. Tnay missad the one on the Davis-Besse incident.

s

nat . Ec. does not recaive LER: from other 33" plants formally from NRC.

Formal transmissions from NRC are reviewed by the Met. Ed. licensina staff in

Feadina.

Emeroency Plan (Alexis Tsagsaris)

Mr. Tsacgaris covered emergency dlanning with the help of slides in Attachment I.

Emergencies are handled by the on-shift operating crew. The emergency cirector
on March 28 was Gary "iller. The organization is shown on Slide 1-6. PRe-

quired cff-site notifications are shown on Slide I1-10.

Unit 1 was in a start-up mode at the time of the e.ergency. It was decided

then to nlace it in a shutdown mode.
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Dr. Plesset inquired about the radiation in the Unit 1 contrcl room and

its impact on operations. !ir. Dubiel, supervisor of radiation protection
and chemistry, indicated that ne felt he may have evacuated nonessential
personnel and required resoiratory protection for those remaining in the
Unit 1 control room (when the noble gas cloud was pulled béck into the
unit's air intake, and dauchter procduct Rubidium 8C indicated hich parti-
culate activity) unnecessarily. The action was taken because the instru-
mentation was inadeguate to ascertain that the activity, Rubidium 38, was

short-1livecd.

~

Or. Plesset expressed concern that the activity could enter the Unit ]
control room. Mr. Dubiel pointed out that once activity is detected, the
vertilation syster switches autormatically to a recirculation mode when
1
1)

levels reach 'PC levels. Krypton 87 has nigh MPC levels, however its dauchter,

Pubidium, started buildine ud.

The radiation monitors in the auxiliary building and the reactor building were
on very early in the event. The isolation of the control room occurred tvo
nours later, because of a wind shift. Dr. Plesset rejterated his concern

that the Unit 1 control room could become uninhabitable. Mr. Arnold acreed

to discuss this at the full committee meeting. Mr. Michelson requested that
this discussion also include the difficulty of communicatina while wearing

respiratory protection.

The timing of the sequence of events was covered with Slides I-11 and I-12.
At nine o'clock on March 28, the emergency control station became uninhabi-
table due to airborne radiation at the control point, and it was moved to

the Unit 2 control room rather than prescribing use of respirators. Slide I-18
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showed the organization available to the off-site coordinator at the

onservation center on the east shore.

"tp. Bende¥ asked wnat trigoered the decision to declare an emercgency. Mr.
Tsajoaris said it was the reactor building dome monitor reaching its alert

satpoint.

‘Ir . Bender asked what, other than radiation, can trigger an emergency. "r.
Tsagiaris answered: loss of coolant pressure coupled with a high sump level
or containrment building nressure. Also, an emergency would be declared if,
afser a transient or reactor trip, the plant does not assume the expected

condition aftar fifteer or twenty minutes.

In a discussion of the remaining agenda, “r. Arnclc agreed to supply 2 cody

of the surveillance procedures that aoply to auxiliary feedwater system.

Post Accident Support (R, C. Arnold, V.P., GPU)

For the first five or six hours, the plant staff was on its own. Later NRC,
the State, and some contractor people were called in, and by early evenina

GPU Service Corporation nac personnel on site.

8y Sunday evening, a large groun of technical talent was assembled from other
utilities, architact/engineering firms, all the NSSS vendors, constructors,
consulting firms, EPRI, government and national laboratories. The group
assisted in gathering data, and performing analyses to determine wnat had
occurred. Equipment was brought in Friday and Saturday for monitoring and
analyses and also for the mitigation of off-normal conditions in the plant -

such things as tanks for storing liquids, etc.



o 30 =
tr. Arnold pointed aut that this precedent-setting assemblage of talent

called attention to the need for an emergency call 1ist probably on 2

regional Dasis, so that such talent could be brousht to bear on any emercency.
4 file of plant procedures, drawings, and technical manuals should be availadle
to such a tear. A list of emergency equipment should be developed. 'r.

Arnold felt that rethinking of the roles and responsibilities of some of tha

involved agencies was called for.
Timeliness of information furnished to the public must be irnrovec.

Mr . Bender asked if the suooort should come from the private or the public
sector. !r., Arnold replied that nis preliminary feeling is that it should

come frorm botn.

Waste "anagement, Ron Williams and Ben Rusche

“r. Williars openad the discussion by enumerating the wastes to be handled.
(See Slide J-1, attached). He discussed Enicor I (Slide J-2), a filtratien
demineralization system brought in early in the accident to process wastes
that were currently in the Unit 1 auxiliary buildinc in order to provide
room for possinsle excesses at Unit 2. After processing of 150,200 gallons
through this system, Unit 1 is reasonably dry. Some Tow activity wavzr from

Unit 2 has also been processed through this system.

Currently, Epicor 11 is being constructed (Slide J-3). it is located inside
a building that has ventilation and filtration protection so that higher
activity fluids can be processed through it. (1-100 pCi/ml of lodine com-

pared to 1 pCi/ml for Epicor I.)
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Two systems are being examined for disposal of nhigher activity level
fluids - submerged demineralizer in the B8 fuel pool anc an evaporator
system, Both systems may be used. Ben Rusche has been encaced as a

consultant.

L supplementary systarm for gas filtration has been installed on the Auxi-

liary building.

Any discharges will conform with Tech. Specs. Mo plans have yet been deve-
loced for the recovery of the reactor buildina. A Bechtel team under 6P

Service Corpcration managerment is working on it.

In response to Dr. Lawroski's question, !r. Williams stated that while he
sersonally did not nave estimates of the radiocactivity on surfaces of the
reactar buildinc, he was certain that others had some - but based solely on

analyses, not measurements.

In response to ™r. Etherincton's question about loss of unrecirculated
borated water, Mr. Herbein explained that a tank truck was broucht in on
March 21, and boric acid solution was mixed in the station yard and trans-
ferred to the borated water storage tank. The boric acid was provided by the
contractor who mixed tne solution and transferred it to the tank. !'ir. Gary

Miller expiained that there was time to do that.

"r  Rusche commented on the desirability of having NRC Staff personnel on-site
to conduct rapid reviews of proposed actions. He distinguished betw:en
separatirg the wastes from the large volume of water containing them, anc
disposing of the water and of the wastes. He noted that the only aviailable

site for disposal was in Washington State and observed that this focussed on
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a need for regional sites. He stated that most utilities do not have
experience in dealing with hignly contaminated water, although there i
such experience in the federal establishment. A review grouo of SRL and
CRiL D!P;;nnGT nas been formed. Or. Clark Ice has been engaced as a con-
sultant. Proposals are being received for 2 final clean-uo system, and

it is expected a zontractor will be selected in a few weeks,

r. Rusche renlied to ''r. 3encer that the resultinae water would definitely
be suftasle for release under all existing federal reculations. Selection
of a final disnos.) metihod, howevar, depends on matters other than health

anc safety.

After a luncheon breik, Mr., Arnold corrected a previous statement to inform
the Corrmittes that the architect/encineer had not reviewed the fir.. balance

of >lant procedures, altnouch the A/E hac seen sarlier drafts.

e

e, Haroein replied to Mr, !Michelson that the nrocedures for Unit 1 had been
reviewed by E&!, but because of the similarity of the units the same decree
of formality for review of Unit 2 had not been carried out. r. Arncld ex-

plained to !‘r. Sender that the corments received on the Unit 1 procedures

were of a very minor nature.

Mr. Herbein also corrected two previous statements:
(1) tet. £d. does receive all LERs through a subscription service.
(2) There is no check list of safety related valve positions that is
passed from shift to shift. There are shift and daily check pro-

cedures.

o ——— —— —
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'tr. Herbein commented that he had provided the Subcommittee with:
(1) Administrative Procedure 1012, Shift Relief and Log Entries,
(Attachment K) and,
(2) Unit 2 Surveillance Procedure 2301, =51, Shift anc Daily Checks

5

(Attachment L)

Or. Lawroski recalled an LER on Unit 1 involving emercency feed valves left
closed. !'r. Herbein reported that the event, which preceded the TI'l-2
accident occurred because, part way through the valve line-up check 1ist,

some maintenance had to be done and when the check 1ist was resumed, the steam

inle*t valve to the turbine was omitted.

Mr. Herpein confirmed for Or. Lipinski that on Unit 1, the steam driven pum

starts i..matically ard electrically criven pums rmust He manyallv startd,

Mr . Herbein explained that 8111 Zewe's recollection was that 1000 gom was
injecte¢ for about an Pour after trip of the RCP in the A loop. This was
reduced an nour after the second set of purmps was tripped because a pressure
increase in the system was noted. Mr. Arnold added that this was while the

computer data was unavailable.

Mr. Michelson asked when the injection was begun. Mr. Herbein replied that
the operators recollection was thet it was immediately prior to the trip of

the RCP's in the A loop. To get 1000 gpm two pumps were running.

Transfer of Radioactivity to the Auxiliary Building

Mr. Arnold stated that he does not feel he knows yet the actual pathways for
the transfer of the radioactive material out of the containment into the

auxiliary building. Neither Unit 1 nor Unit 2 containments isolate on high
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radiation level. Mr. Hercein explained that transport from the reactor
building sump over into the auxiliary building is isclated by radiation

in Unit 1_but not in Unit 2.

Tne building isolates only on four pounds cf pressure. The purge valves
associated with ventilation supply and exhaust from the reactor buildinn

isolate on radiation signal which comes off the stack.

“r. Herbein telieved tne letdown system isolates on high containment pressure

but not un racdiation, and not on ECCS signal alone.

ilr. Bender re.alled a principle that required lines that fed cas to the

environment to be closed on radiation signal. Ir. Miller indicated that only

the purge valves were in that cateaory.

llater Hammer

Mr. Keaten reviewed the initiating event:

Mistaken closure of the valvaes from the condensate polisher, which resulted
in loss of suction at the booster pumos and oump trip at 12 psiq. The oumn,
even tnougn tripped, continued to rotate and sucked further water from the
line, causing water hammer in tne l1ine and separation of the fluid and subse-
quent collapse. An operator repcrted that the line moved three feet. This

was immediately after the initial trip.

Or. Shewmon asked if any damage was noted resulting from that movement. Mr.
Keaten mentioned a leaking flange and an instrument air line which was dis-
connected as a consequence of the motion, but he was unawvare of any permanent

deformation of the pipe.
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Possible Improverent in Instrumentation and Diagnostic Capability (R. Keaten)

“r Keaten used Slides M-1 and M-2 to discuss possible improvements in
instrumentation and diagnostic capability. On thermocoudle readines he
thought a response time of several minutes would be acceptable. He pointed
out that actual valve position indication was iesirable nct just wha® the

command to the valve was.

. Keaten indicated he was not yet convinced of the practicality of reactor

liquid level indication, thoush it was on his list.

He felt hydrogen concentration at the entry to the recorbiner would be very
useful information, and if present could have avoided worry over propagation

of flame back into the containment building.

My Keaten said GPU was working on some of these things prior to the accident

but their priority was not higch at that time.

In response to !lr. Etherington's question, he indicated that if a1l the infor-
mation from the quench tank (temperature, etc.) were available, the operator

could have easily inferred the valves were open.

Mr. Keaten indicated it was not clear to him why the core thermocouples ware

connected to the computer in such a way that they went off scale at 700°F.

He felt there should be an expanded list of instruments required to withstand
accident conditions. He cited the pressurizer level guages which failed
successively as the water level rose in the reactor building. A guage of
water level in the containment would have been useful in predicting which

instrumentation would fail next.
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sressurz relief canacity in thesa svstems to deal with an TS event, SO
that one would naver 2. m2,1e to denressuriz- low enough to use the low

sressurz heat removal system.
\‘Q.
\r. Keate) indicated tnat a system for sartial containment isnlation ray 52

desiravle.

12 saiq sana thouant nad besn jiven to reauiring larmer ressurizers. Analysis

will be conz on tnat.

dr. Lininski nointad cut the nead for 1ich reliadility in the control that
turns off thie orassurizer hoater when the aressurizer level cets low. !'r.
ttrnarincton addzl that not only was there dancer of syrninc out the heaters,

traps as dan~er of overi2ating tne oressurizar.

Contral ‘oo Lavout, Diaonastic Canasilitv, ang 'y~an Enrinzerine (3. %aaten)

I'r Keaten stat

4 that *he industrs could learn nuch from the aerospace in-
dussrv in tna field of numan anzinzerinn, Control ranels are nct orcanizad
in such a ey that instrurents and controls are arounad so that arigrities
are apparent. e felt the nuclear industry did not rere sufficient us2 of

corauters. OPJ has sattar computers On aon-nuclazr 2lants.

“p. Etharinaton asked if tais ould require additinnal shutcorns when tae
conauter is out. Mr, Keaten saic 5PU is thinkine apout redundznt ¢orauters

for 11-1 to covar this eveatuality.

''itn only one computar and it out of cormission, certain maneuvers may have

to be rastricted.
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TR s w AR B 4 - -~ ' ~ . ;- . . -t a -
in resonsy o Jr. Caruen's cuestior, v, Herbein exnlained that tyzicall
X - v d o —— o T ' c {d
2. rurs tazir o92rators throurh the sirulator one weesl ner vear. LORsiGar-
- -~- - - - - - la L}
ation 15 3&) riven to 2xtancins this to w0 weels
y g cpacrine ~n cirmr AF Sort o mpopr Al b PR E e P Y o il 1 e lad
il W Sl R CoOnsises O SN, Qurs Q01 CLw Taciilne el v WY ciassraoo
- PP . - -~ --- - . - - - .
ours throuch suss transtants 3s rer éra, reagier soclant ~ut 4 ak: b 9
- - P - %1 - # -
re2lar ori T8 oragn, €sC.
Sams aneratars hav: tad a2 axtanded eirhit weal =wocrz~ ingluline such thines
= R - -
&2 .Dse 32530 M, a5C

-~

I0 resconse %o Jr. Cardci's cuestion, 'r. Herbeinr ex=lainec that 3. "re-

~ar: t.2 traiain- sroorar and 2t. £4. buvs it vith selected ontions,

. naro=in felt th: orcanization exdects too rucii of the shift sudervisors.
.

ore tachnical cazability on shift is desiraule. te f2lt 3 denrsed encineer

as needzd on shift. This encineer could relieve the shift sudervisor of

sucy functions as healtn ohrzics and maintenance onsrations.

Jr. Shewmon askad if the shift sunervisor and the decreed enninear could be

ona and tne same nerson. !ir. Herbein replied that that wi, beinr lockec at,

- —
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_r. Caruon wonderes if s1if: sunervisor on a Zillicn 2ollar nuciedr Diant
-

a«s e - - -1 . - -~ o «Yam & - s P . |

1§ nat cordarasle %o aircraft commander on & larce Clane Such &3 8 Jo=ll.

11 thaze *kians nav: Se2n thouchs o€ and nuclecr shift

0

T e Ve - o~ w3 - - - PR - - P- - : - <. < !
surarvisers cars eid marz tuan fossi) seift suservisors, but he 2fsclaimel

- o~ 3 - . . : -~ - ey N . : : e - $ Y
2 axsarcis: fn traicins &nd co~mens2iion receives 5; 2Pl ihe 21i5%S-
Dra aparinng fAr aya=inz=<a ra~idipac sytanedys ¥4 & alstal 4= o
plaraticn AV @XZTNINE L 6 s 2TUIPreS &xyTensive 3.Ue 0 79 &8 - 5 1 . v =
. ~ ” - - - - < b | . . - : -
:at transfer, raziation 2ratection, nuclear en~ineerin~, etc.
r. Cor apoem = Bx | phaas e "URT Qiapitapd 2painine peaniremenis were o
o Retulin o - e Wit wiS <& el el @M1 = s S Piw el © T
: ey R & si.e  #5a  Ir g R 8 R T - -

- . - Al 9 - N : F
efn naxt discussed tne 21FH

1t 2f sransristine infermgtlicn fre~

< | " i B «Yad : X JI— e -
s=ifs to saifi. de alsy ex:lained the burden 0f acrinistrative recyiremenis

. 'S

o e ilad . < . - - - - e
and 0w tner ties un 2 simificant nurser of tachnic

1
J 4 ol gl narsonng

-

¢ this soint, saveral corrmittas members had to Teave. Dr. laricn assured

cnazirmarship of the Sudcorritle

W

'r. Harszin continuac its a discussinn of haalsa shvsice. Thsz larce re-

cuirec influx of healtn ahysics nersonnel was 21most overvhelminng, A~ lot
of breathing apparatus was used. There was a shortace of air comaressors,
hosas, manifolds, and other devices. It was difficult to cycle reshirator

face masks through the decontarinaticn orocess. Josimetry wes 2 nrosler.

. Aracld indicated that iBC resdonse was very goo? anc, at this tire, he
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a- no comments on anv wesorraadeg chantes in the manner In w 1Ch AL
B 4. Ai. Apramtie3es an

tarfacad 4 ¢ ar-~a

. - b ] s Y
- - - - - -

r. Arnolé reviewzs %10se tain~s ne would recormend b2 aveilable fer

areresngias
- elis s = & &y - £l em £ : PR £ 4

wr, LA Iros asi 3% 3.0ut %12 b2rafits nf standorcizatinn, refazrencine-
- - - - - - - - % -
Curis diffaranczs s20 /22 niss 1 -

- 4 anme s dlaas - » Aaps - : 4 -1
r, Arngld cormniel that an-stanzzrdization required mcre 2237'¢

P 54 -1

or: tradeine, mor: Irocsoures ztc. that constituted a distinct cisadvantac:.
2 dic nou fa21 taat non-stanzardization contributed to the accicent.
Jr. Laurssii as.el aoout the cisadvantate of a tuc unit station, refarrin-

to %z facz~farenzz it onft 1 eoazratior that could be causes b racice
sctivity suchel ntc tac varnsilation fro- it 2 releases. -ir. Arnc'¢
s0inte. cus that tiir: <23 nc real interfersncz witn Unit 1 oner2ticr.

Returring to ¢iffarences detieen the units, ''r. Arneld pointed cut even if

s dY % - - - - - ~ - . e | - i s - p
fessil nlants “oa av. ralicate ticrs vere inevitable differencas betwean
—_ . Sas b | -

earl . anc latar slants.

or. Laurssii pointad cut tiat stancarcdization carried to an extrare voulsd nct

- 3 g d te : ‘.
e. ne ex2lainzg that {f all

aircrafs were 2C-12s (which were

it wculd be a serious matter.

“©
|
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20 Staff Discussion of Communications ('r. Ebe C. 'lcCabe)

Since, after the T!!I-2 Accident, WRC cecided to have dedicated phone lines
ins%alles in all poar reactor control roorms, direct cormunication uith

tie OJoerations Centar in Sethesaca has been established with (8-77 licensess.
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P4 syster is ranifastec at T'il-2 by 2n automaticaiiy rincine

«% e

rac onone in the contral roo~ 2nd in the shift suderviser's cffice. Ffne

ad in the visftor's canter, the alternate emernency

- -

Thers is 3 recisor2l auts officar anl a neacdcuartars duty ofvicer on call

- - . ~- .= - . - 5 5 " " -
Svstam 2, taa "SSS systam is a rerienal srstem for transritiine radiclocical
1-‘-\'-~E~-'~r s ran{gpa’ ﬂ‘:‘:F‘ﬂ
’ - - - - - - - Al . ~ S -

192 s s+i11 cavelszine the critaria for the use of thes2 syste~s. Sasically,

dnan ¢artain Jaramelzrs are axceziec is tc be notified,

aydragzn 3usble Calculatidns
Lv. Plassa: asked tna:t tazsc calculations be discussad oriefly cefore the fuli
Compitten. 12 asi2: i€ tie nartial oressura of the stea~ 'as accountel ‘or,

Az the rasults zorreited witi tne oerfect c2s lavv, ancd wac the tem~erature

ino.n as 21l times. ‘lr. Arnold said he wouic attermt to ansver the next vea,

3as: Plar ®or Transition tc atura) Circulation (. Keatan)

Slices in Attachment 0. The Suncay fallovine the acci-

‘r. Keaten usz2d

«n
@

dant, olans wers formulated for arriving at a final cooldosn state. The

slan underuent ' vioitt e =rviei il B agiE FURtEst RSN S8 %% AL L

nally nlannac.

The start is redresentec by point A on Slide -1 (just below 300°F, slinhtly
below 1200 psi). The plan was to cool down anc then to depressurize anc

transition to natural circulation.
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Twe first stens to dsaart fror

.

. care aftar the calculated hydrocer bubble
volume had been recucss to zars., At this time, avareness develoned that
223 sohaces in tiiz control rod Jrive mechanisrs coulc have trapiec un to
3i2nty cuoic fes: of =3s. T.is arourt vhen exrandel to the honed-for

Jressure ;23 anou~: to Slock naturalcirculation.

e

T i1 cas a3 removac Lvovretrassivelr lowerine $he aressure vhile raintzirning

P

L3 tercariture constans extancine the mas and sveerin~ it out of the vessal
neEds., Ther the aressurs v3s broucnt hHich uo to start the ternerature re-
auction, waich was donme sy coenine un additional stear floxnaths fror the

- . e -~ - -
Steam oeroralor to e

i

indication 25 lest, the transition to

ar tlen zlanned, at vhich time the Jum was

ation of varioys backun tvsters was comcleted, then the
rzssurs s radycec oracually to I70 psi, and will be reduced further,

muss 13 comteellae t2 Se sure ras does noct block natural circulation,

§Tida C-2 shous the terzeraturs chancas in the het and colc leas durinc the
transition %2 natura) circulation. Slide C-3 shows average thermocousls
ra3iines durins %2 4ransition. Variations fror averace are shown in Slides 0-°

and 0-3. .lr. Keaten could not explain why one thermocouple jumped up 29°.

Ke/ Jecisions
.r. Arnglg enurerated key decisions made by his organization:

1. Decision to decassifv the reactor coolant system.
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2. Uecisicr nc: to use decay heat svste~ if aveicatle.

3. [Decision not %c sur> watar out of the containment tuiiding,

(Required alzernate rethods of measuring dlant parareters vhose

ryrentation was sutject to floodine.)
ision to install nvcrogen recombiner and bach-ur ecuinrment.

3. oacision to deras tarcu~a tue makeus tanc.

lonr 25 pessible at staile terdsrature 2n:

sr2siure ratier tnan cacreasinc temneratur: as ranily as nessidle.

7. Uecision to instell ica: terr backup coclinz, oressure and voium?

¢
»
)

ra-are tiree alternats metiods of cecay heat reroval.

secisiar to raly on natural circulation.

i2.resantativz

nusche) Surns

constitutes ¢

igiam +0 =aintain =lant at 3J0-337 2si sclid in thz oressurizer.

o

ore 2lsapad ditr 9C. NTC incut care via 2 technical workiae

s from 675 (141son), "2t. £d. (=erd2in), w2ste manacerent (currently

\ ]

oe, 52 (lacillan), I8P, and an industry advicorr orour

-

12 rous,

14 =e: twice a dav until ‘ay 7, once a day until May Z5th, and twice weekly

sinc2 then.

Carbon noted the cormittes had received a diacrar of a Simnlified T'1-2

.

(Tha industry acviscry oroup distanded on "av £.)

-

fmernency Feedwater Syster (attachment P), and a chart of Reactirmeter readinecs

(Attachment Q)




I

P ——

i compilation of T'1-2 srocedurs;is attached (Attachment ?).

Lr. Carbon revie.ec the iters to be covered at the full committee meetinc,

ot

A list of-cuestions (Attacament 5) vould be nrovided to surmarize flers

desired By the Cormrmittes.
»

Tie meating was adjiournzd at 3:32 P.U,

selitional (atai) is availa.l: in t.2 Transcrict of the mzetin? availacls

a* the .0 Puslic Jecunzns Zd0~ at 1717 = St., i, lashinetor, 2. C., or

I vie

car be oLtzine? fro- (I Faderal 2enorters, Inc., 445 . Capitol St..

W e

‘"asninston, o. C.

e
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Subcomm'it- ~ on Clactric. S:'ances
And Anc'yu: of the Agvizer,
Committce for Cnginnering Maeting

Pizrse Note <This Miueting was arie anlly
schedilid Fos Foennry 20221, 100 and
Spponted on Vs | deeal Bonviater on }ruruf.g-y
. Pare M0, Doe 16 e ment we thpe the
Mmoeing wes protouncd fo May Sen0 1y
We are repubiiio Lung the fieeling noue a it
entirety

In accordince with the Federal
Advisory Commitice Act, Pub 1. 62453
us amendead, 1 - Patiensl Se cnen
Foondaelion u: nowines e f-J.’aOvnY.:
peciing
Name: Sobaormitice on Floetris ] ©- uneey

and Analysiz of ih2 2 tvisory Conmitice

for I'rginecring
Date @ng e 2! 1y Tend D ILT=0.om 1o

Spmoeach d oy
Tigce Hogn 9250 0 =11 Szienoe

Founduhou 1 o witel WK

Washingtoa. & No
Type of wireting 1 Ui neOpraef[23-9

em 121230, ~Jam 25am

Clust lemi/ 2y e fpm
Contact persna i Vina Pas Soctien

Head, Electric nzcs and Hnalysin

e
Sects v Rogs 210 Meotional Sic.ace
Foundation. VW asinp 1. D.C. 23509
Teleprone {EN) e Q-3

Sum sy mingtes Vi, be ehtgined e the

Commiler Man 1 Coorvinan e
Division of Vi cand Ades srativy

Manizoment B
Fee:uation, \* -
Mot of subeer
sad recommen.! 1 or, canesmn e
foi rescarchic .04
Scivnces and Anglys,

"wppui!
vy
of Elcetnexl

. Agenda

Tuee I 1) .'-.'1‘) & 012

Cpen

802 i m ~Overview nf Scledule. Yoh-Han
Peo

B30 ¢ i =Prie fizem by Dision Directar,
Evgincenng M. C 7 gmun, it

10090 son=U el 3 ram Rircctors: |
Llumis, W. L Brogan, Lo S sman, ond N
Cajlan,

TP ain 10 12 Noon—

Tussdny, May 20, 15 C=lpan 0 S prr—

Cined

100 pmn =S Upane] revieyes of irdividual
Programs, includie * ¢ woLinaner of
progosal pyehets, reviciwer eumments end
other peiviloged iaterinl

$149 p ra = Adjourn.

Wdieedey, Moy 20, 19739 anm ©35pn—

Open

020 i pi=Drivling by ortisn Heads and
Progt aa Dstertocs of Uelated HRosenczh
Areas [Compnter 81 ey, Mytenals,

Rest cred 2 pphentions)

1003 0 1a = Prer ot of Eloctricnl
Sciriese and Analyaie Lovg Runge Plang—
Yoh lian I'wo

1130 a1 = Subpanal Reporta

1200 j =L ungh, . .

29 piised st pivn el teig Rungs Mana

S0 pan < Adjous,

Renzon for closing: The Sobcommittes will le
feiewing yiants wnd declinations jackeis
winch cont.ia the v gaee of oppiicant
in tytivae end privepal bivesticatoes and
privileped information enntrined 1n
dechinad proposals. This scxsion will al=n
include w review of the 1ot review
docnmentntion pertaining to epplicants
Thivse matters ure within earmoption (4! rend
(6) of 5 US.C 232lic). Covernment in tho
Sunshine Act.

Autharity to Woae meeting: This
detrimination was m. Je by the Dirsctor,
N5F, pursuant 1o provitions of Secton
10{d) of I'ul L 9245

M. Reboeca Wishlar,

Coinzitice Menepement Coonlingter,

May 17 1979

PR Do 73150 Plad $-21-79 #4p am
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NUCLE\R NCGULATORY '
COLLURSION .

Advicarv Cammiroee cq Rrz2tor
Safonuirds; Three 1'a [<tapn 4 Nuclonr
Station, Unit 2 Subeean ..ce; ileetinn

The ACRS Subcnmmittes on the Thren
Mile Is'and Nuclear Sictian, Unit 2 will
hold & meeting en fume 67, 1075 in tha
Penns; \vynia S'ate Urivrry, ity Capi.c!
campus Auc.torum, Midd!a"inn, PA
17037 to discuss technicn) ¢otnily of the
Maich 23,1673 incideat 2t this Station.

In wceordance with gha rrecedires
outlinad in the Facdasal I'c-'r it on
Octobor 4, 197G (43 FR 12226), oral or
Written statenents may Le irrsented by
membirs of thie publie, recording: will
be permittzd only during those nortions
of the mactins wien a trunecrict is beirg
kept, end questicne may b2 2-ied only
by members of the Subcommiticn, its
consuliunts, and Stafl. Pe~sons desying
to make nral statements <howuld rotify
the Desi noted Fodera) Diaployee as far
in advance us praclicable so th it
Approjiiate arrangements can ba made
1o allow the necossary time auring the
meeling [or such stalements

The aperds for subject mecting shall
be as foMows:

Wednesdoy, jure r, 19789 100 nm. unul
canclusion of business that day.

Thorsclay, June 2, 1979 8.:0 0 . until
conclusicn . Lusinsse that doy.

The Subcommittee mey meot in
Fxecutis ¢ Sesvion, with any of its
consultunts who vay be peresent, lo
explare and exchurze theie preluminary
OPIIuUNY 1 aardiuny nunilers which should
be considied during the mecting ind to
formulate i reomet nnd recommiendution
to the full Comuuttee,

At the concliision of the Fxective
Session, the Sl ommitten will diycuag
with representatives of the NEC Staff

and representatives of the M hopolitan
Edison Corjuiny, et al., matlcrs
Ientificd i the initial session,

In addition, it may be nece.sary for
the Subcommitice to hold oie or more
closed sessions fur the purpose of
ctplorm:“ inatters involvieg proprictary
information. | have determinid, in
sccordance with Subscetion 10/() of
Public Luw 92-163, that, shou!s such
scesions be required, it is receussasy to
close thesc sc-sions to protect
proprietary information (5 U.S.C.
§52L(c)(4)).

Further information regardins topics
1o be discus: o whether the meciing has
been cancilled or reschndiled, 1o
Chainman's ruting on regue s in, the
Gpportunity tr present oral st 4i.v.onts
and the time zllotted therefor c.n Le
obtained by . presuid telephione call to
the Designato 4 Federa) Cmyiv; e for
this meeting, Mr. Reonwald Mullar,
(tclephone 2u2/635-1413) betwon L1s
e.m. and 5.00 p.ry., EDT.

Background 1:fo-mation concemnisng
this nuclear stziicn can be founr in
dociuments on {i'2 and availalle for
public inspection at the NRC Pubhe

scument Room, 1717 H Streer, N.W..

Vaslington, D €. 23335 and ot {12
Covurnment PLMlications Section, Clawe
Library of Pen:.:vIvania, Eduestion
Bu.lding. Cun -nunwealth and Velnat
Street, Harrisburg, PA 17128

Detad: May 17, 1709,

Jobr C. Hoyla,

Advisory Committoe Monogement Oficer.
[FF Dov 7914900 Fi'ed 21279 W45 am)

BUING SODE Tenap1.u

[Dacket No. 50-222)

Florida Povier Corp., ot al, Crystal
River Unit No. 3, tiuclear Cenerating
Plant ¢ <

Ocder

L Forida Power Corporation (¥1°C or
the Licensee) and cleven other co-
owners are the holders of Facility
Operating License No DPR-72 which
authorizes the opcration of the nucloar
pewer reactor Lnown as Crystal River
Unit No. 3 Nucle.r Cenerating Plant {the
facility or Ciystal River Unit J). et
steady stute power levels aot in excess
of 2452 megawatts thermal (rated
power). The facility is a Babeock &
Wilcox {Naw) d. wirned pressurized
Wwale reactor (PWi) located at the
licensees' site in Ciirus County, Florida.

IL In the course of its evaluation to
date of the accident i1 the Thice Mile
Il ind Unit No. 2 Laciliiy, which utilizes
A N2 dosipned PWR, the Nuclenr
Regulatory Commission staff hus

.



Times are
Approximate

1:30 P. M.

1:35
1:50

2:50 P.M,

3:00 P.M.

5:15 P.M.

REVISION 1
June 1, 1979

Ater fﬁrilu:w\r O

TENTATIVE DETAILED SCHEDULE
ACRS THREE MILE ISLAND SUBCOWMITTEE MEETING
PENNSYLVANIA STATE UNIVERSITY (CAPITOL CAMPUS
AUDITORIUM
MIDDLETO:N, PENNSYLVANIA
June 6 and 7, 1973

I. Opening Statement
Mr. Harold Etherington, Subcommittee Chairman

I1I. Executive Session (OPEN)

I1I1. Meeting with NRC Staff
(R. H. Vollmer et al,
1. Current plant status
2. NRC - Metropolitan Edison interface :
3. Emergency Equipment which shculd be available
where, in whose custody.
4. Manner of establishing communications in
emergencies

IV. Meeting with Metropolitan Edison and General Public
Utilities
(Mr. Robert C. Arnold, V.P., GPU
Mr. Ed wallace, GPU, et al)

1. Introduction

2. Incident chronology summary
(a) Transient - Primary and Secondary
(b) Operator's Response
(c) Review of special conditions

(i) hydrogen bubble (extent, how was volume calculated)
(ii) operations of block valve between 4 hours
6 min. and 4 hours 54 min.
(i11) make=-up pump 1C - trips and restarts
{iv) method of determining no flow in aux feed water
lines
(v) in core thermocouple data
(vi) time of turning off sump pumps
(vii) transition to natural circulation

ADJOURNMENT - RESUME AT 8:30 A.M., June 7



3, Plant organization and operation
(a) Overall plant organization
(i) operations
(ii) engineering support
(iii) procedure preparation and approval including:

Use of Emerg. Proc. 2202-1.5
(Pressurizer System Failure)

(iv) training
4, Emergency plan

(a) Content
(b) Implementation (including communications)

10:30-10:45 .M. LA BREAK rr R

5. Post accident support

Description and chservations
6. Radioactive waste management
(a) Volumes and activity levels

(b) Clean-up plan

12:00-12:45 P.M. LUNCH

12:45-1:15 P.M. V. Public Statements

RESUME ITEM IV ASOVE

1:15 P.M. 7. Special Questions
(a) Organization and function of B&W Owners' and Users' Groups
(b) Bmergency feedwater system

(i) surveillance and operations
(ii) test procedure for valves

(c) Transport of Radicactivity from reactor bldg. to
auxiliary bldg. — containment isolation design criteria
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(d) water hammer and effect, including:
(i) systems interacticn
(ii) wvalves affected

(iii) leaks caused

(e) Possible improvements in instrumentation and diagnestic
capability

(f) Recommended change to:
(i) NSSS design
(ii) Control room layout, diagnostic capability,
human engineering

(iii) Operator training and requalification
(iv) Plant organization structure incl.

A. Interface betwsen operations and engineering
(v) Health physics jeb requirements, background, etc.
(vi) NRC ability to respond to emergencies
(vii) Emergency communications facilities and procedures
(g) Key decisions male, reason therefor

(h) "BASE PLAN" for operations leading to .ong-term cooling

2:30 P.M. VI. Executive Session = Discussion of Subcommittee Report to Full
Committee

5:00 P. M. ADJOURN



Attachment C

ACRS THREE MILE ISLAND SUBCOMMITTEE MEETING
Student Center, Pennsylvania State University Camous

Middletown, PA
June 6-7, 1979

Attendees:
ACRS Toledo Edisce Co.
H. Etherington, Chairman Stuart A. Hall
M. W. Carbon George J. Reed
S. Lawroski
M. Bender
M. S. Plesset Ace Federal Reporters
P. G. Shewmon
W. M. Mathts Madelon Z. B8loom
H. W. Lewis James R. Burns, Jr.
C. Michelson, Consultant 0. Parker
I. Catton, Consul lant
R. Muller, ACRS GPUSC
H. Alderman —
R, W. Keaton
NRC T. G. Broughton
J. P. Moore, Jr.
Richard H. Vollmer J. T. Collins R. C. Arnold
J. 7. Collins Ete C. McCabe, Jr. Ronald Williams
F. Williams

Metropolitan Edison

Tsaggaris

P. Miller

lewe

. R. Frederick

. C. Faust

F. Hilbish

. B. Logan

. G. Herbein
Paul G. Christman
Richard W. Dubiel
Richard Zechman
Dennis Baltz

J. B. Logan

Ronald Williams

L. .oOOMmMmOO P>

Babcock & Wilcox

£. G. Ward
D. W. Renner
Ron Davis

Roy Strauss

Al Ignatonis

Donald H. Reppert
J. R. Thorpe
E. G. Wallace
Dick Heward
W. N. Moreau

Others

F. J. Scheimann, T™J

S W. Porter, Jr., Porter-Gertz Consult.
W. W. Love, R. Love & Gamece

E. G. Herron, USGAD

Bobby L. Day, Babcock-Brown Reaktor
Bmbtd. Mannheim, Germany

Wendy Haw. horne, Student Capitol Campus
PA State U.

Susan Ringedary b ¥ g
Raymond Marten, Middleow~ resident

Jane G. Foster, Resident/Camp Hill, PA

Jeane J. Cundey, Beech Island citizen
Joan Bretz, Middletown resident

Edward G. Lessod, US-GAQ

Joseph P. Dole .

Lynn B. Myers, Gilbert/Commonwealth

R. Sanacore, American Nuclear Insurers
Frances Costanzi, PA U. student
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EVALUATION OF HYDROGEM BUBBLE VOLUNE
I REACTOR (IOLANT SYSTEM




P1V1=F

WHERE P,

Vi RCS GAS EUBELE VOLUME AT TIME 4
V2 - Vl + OV
VFERE AV = CHANGE IM GAS BUBBLE VOLUME FROM TIME 1 TO TIME 2

2

SUMIARY OF RCS RUBBLF CALCULATION METHODS

Vv 2

RCS PRESSURE AT TINE i

COMBINING THESE EQUATIONS:
vy = Py A
Pp - P



DE TERMINATION OF VOLUME CHANGE

V = CHAHGE IN VOLUME OF WATER Id THE PRESSURIZER AHD MAKE UP TARK
CORRECTED FOR THE DIFFEREMNCE I'l SPECIFIC VOLUME FROM THAT IN
THE REACTOR COOLANT SYSTEM,

TUS,AV =  AVp + AViyp + AVl SOLUBILITY

WHERE, AVp = CHAIGE IN VOLUME OF WATER IN PRESSURIZER EXPRESSED TN FP OF
WATER AT THE TEMPERATURE OF THE REACTR CIOLANT SYS EM

AVygyt = CHANGE TN VOLUME OF YATER I THE MAKEUP TANK EXPRESSED IN T
OF WATER AT THE TEMPERATURE 9F THE REACTOR CDOLANT SYSTEM.

*NOT CONSIDERED IN GPU FORMULATION



ERROR ANALYS IS

it b TR ) 7 Ut ASUIL
’ U
ovs = i (Ru)?
(= y
=~ Errors of instruments
Pressure Readirgs + 0.3¢

MUT Level readings

I+
o
.
(%)
-

PZR Level Readings

I+
o
o

= Temperature COrrection of Specific volume of RCS was

neglected due to small AT during readings ( max. IOF).

= No correction for H2 Solubility changz as function

of Pressure was made in Gpu analysis.
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SRO
RO

Total

SRO/RO LICENSE SUMMARY

Unit 1
12
11
23

Unit Supt's

Operations Dept.

Tech Support
Train'ny
Total

Unit I & Unit 11

12

12

46

=

54
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GENCPATION DIVISION

i
VICE PRESIDENT
GENERATION

J.

ot ol

TMARAGER -
GENERATION
MAINTERANCE

| MANAGER -
GENERATION
OPERATIONS

LIS

. Turbine Overhaul
Scheduling

Nuclear Fuel

Plant Computer
Programming . Review of Contrac-
tor Maintenance
Station Economy & Capability

Thermal Perform-

. Welding Program

Fossil Station -
Maintenance
Scheduling &
Planning

Fossil Generating
Stations

Fossil Fuel

| GENERATTON
QUALITY ASSUR.

MANAGER - .

. Quality Assur.

and Quality
Control

. Licensing
. Training

. Security

MANAGER - ["MANAGER -
IGENERATION

tENGINEERING

[ MANAGER -
| GENERAT TON
‘ADFINISTRATION |

Administration
. Mechanical &
. Personnel Systems Engrg.
. Budgets & . Radiation Safety
& Environmental

Engineering

. Electrical &
Controls Engr.

GENERATING STATION
NUCLEAR

e - —————

. Nuclear
Generating
Station (TMI)
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_GPUSC_TECHNICAL FUNCTIONS GROLZ

g e it _l
Director Technical Functions |

W , =g | | B
| ! i |
Mgr. System Eng. | \ "gr'pﬁzgeztzt‘on | M-y, “ng. & Design | ‘ Mgr. QA -—]
. 1 V 1 i 2 n.a .
. Engr, Sr,

Forked River . .gr Mechanics
Enar. Standards . DA - Audits

———

. MNuclear Fuels - -
. Plant Process Control - . Seward 7
Control and Safety Analycis . Nechanical Desiqgn NA - Projects
Preliminary Engineering Mechanical Components
_ fiec Power & Instrumentation

Design % Drafting
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REVIEW COMMITTEES

The Plant Operation Review Committee (PORC)
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The Generation Review Committee (GRC) -2 ,/;’9
f, '
The General Office Review Board _ (GORB) y 4
A o o &e¥Yo
b4
The Nuclear Plant Management Review Group : (1.’:/(‘/
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Sources

IF - TAL PROCEDURE PREPARATION

. System Description (AE)

. Draft Procedure (NSSS)

. Procedure Scope (AE)

» Pechnical Manuals

. Flow Diagrems/tElementaries

«Field Verification &
Experience

Initial Primary
'L Draft > Reviewer
4 T
------- CommentS=- - - = = - = = {
L
Superintenient
Approval PORC
' A
1 L
L Compentg= = > = === :
Changes
Procedure Field
ssued Verification
L
Final
Verified
Procedure .
Issued
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[Group Supervisor
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Adm, Nuclear

iNon-License Training

ITechnical Training
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i . i e — 5 ———

™I Training Department Organization

Mananger
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AREEN R 71
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Surervisor of Training
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TMI STATION MANAGER AND STAFF

1N
i 1 Mgr.
| 3 Supts.
| 1 Public Info.
| 2 Supv. Mgmt. Control
| 2 Surveillance Techs.
{ 2 Admin. Assistan's
|
[ | | T PR B O
iy T RAD. PROT. & | \ ISEC., TRN. STORES
OPERATIONS MAINTENANCE ENGINEERING CHEM. ‘ ADMIN. QC, COMPUTER PERSONNEL
143 17 26 39| A,y 5 RO . PR .
2 Supv. 1 Supt. 2 Supts. 2 Supv. 2 Supv. 50 Security 3 Stores
7 Shift. Supv. 5 Supv. 5 IAC 9 Foremen 2 Budgets 8 Training 3 Personnel
14 Foremen 30 Foremen 10 Mechanical 1 Chemist 1 Records 16 QU
5 Engrs. 1 Admin. Assist. 4 Electrical 1 Engr. HP 3 Safety 4 Computer
3 Nuclear 1 Engr. R.Waste 2 Stenos
1 Surveillance 1 Tech Analyst-
1 Fire Protection Ind. Waste
34 CRO's 32 1&C 24 Rad/Chem. 31 Clorks 20 Stockkeepers
81 AD's 33 Mechanical Techs.
22 Electrical
49 Utility
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CATALOG NO 151006 4

PIRPY eemmmmpes s MADE IN U SeA
" MET-ED HUCLEAR EXPERIENCE G-/C¢
Average
%o. of Employzes Years Experience {Yrs/Emp.)
with Expericnce
1
rtation Manager and Staff 4 62 15.95
'oerations 142 877 6.2
echnical Support 26 150 5.8
pad. Protection & Chozistry » 262 €.7
intenance n2 692 6.2
uality Control and fZ»inistration L} 186 10.9
raining . ) 80 * 13.3
Subtotasl 346 2309 6.7
Other Than TH!
orp. Tech. Support Staff 13 95 7.3
‘0ssi) Generating Staticas 3 28 9.3
Subtotal 16 123 7.7
TOAL 3582 242 6.7
N
¥. o

NOTES



TECHNICAL FURCTIONS

PRODLCTIVITY

COIP. PLANNING

GENERATION OFPERJTIONS

PROJECTS GROU?

ENVIROIMENTAL AFFAIRS GROUP

TOTALS

G -/l

GPU NUCLEAR EXPERIENCE

Bo. of Enployees
with Experience

128

10

171

Avg.

Years

Years Experience Nuc. Ex;
1835.5 14
46 S

115 o1

)

93 15.5
S 24
75.5 A5
614 15
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TRAINING

Training audit

Thermodynamics, heat transfer and core

cooling demands

Simulated failures didn't follow through

to ultimate consequences
On-shift training & +.1s

Procedure format
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ORGANIZATION

(Mot Previously 1dentified)

£+ Sypervisor - needs

Too much is expected of the Shif

to be de-centralized.

More technical capability available on shift i

More direct coupling petween the plant staff and the

Service Company technical capabilities is desirable.

Uity rewing With transmitting information from shift

to shift.

s desirable.

s e
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ORGANIZATION

(Previously ldentified)

Tendency toward a complex organization.

Diversion of line management's energy 17 the
maintenance of support functions, i.e.,

tremendous incicease in "paper: ~k"

Complexity of Admin. Controls.

H-4



HEALTH PHYSICS

. Training and Supervision
bost Accident Administratio

Breathing Apparatus

! . Dosimetry

Organization Complexity




THREE MILE LSLAND

EMERGENCY PLAN

[. CONTENT
I1. [MPLEMENTATION



EMERGENCY PLAN

PLAN IN EFFECT SINCE 1974

EMERGENCY DRILLS COHDUCTED EACH YEAR
SINCE 1874

¢ AupiTeD 8y NRC

o OBSERVED BY STATE AUTHORITIES

EMERGENCY DRILL PERFORMED AS PREREQUISITE
FOR UNIT 2 LICENSE

TRAINING CONDUCTED EACH YEAR

0 STATION STAFF
o OfF-sITE AGENCIES

EMERGENCY EQUIPMENT AVAILABLE FOR USt

REDUNDANT COMMUNICATIONS AVAILABLE FOR USE

OFF-SITE DOSE ASSESSMENT CAPABILITY EXISTED

CHERGENCY PLAN REVIEWED AWD UPDATED EACH YEAR



NEALIATE DD
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INVOLVING ABNORMAL RADIATION LEVELS OR

OF RADIQACTIVE MATERIAL,




MET-ED‘S ROLE

ASSESS NATURE AND MAGNITUDE OF ACCIDENT

ATTEMPT TO ISOLATE, TERMINATE OR MITIGATE
IMPACT OF CONSEQUENMCES TO ON-SITE PERSONNEL
AND PUBLIC )

EVALUATE AiD CONSTANTLY RE-EVALUATE IMPACT
ON OFF-SITE AREAS.

COMMUNICATE ASSESSMENTS TO OFF-SITE AUTHORITIES

MAKE RECOMMENDATIONS ON PROTECTIVE MEASURES
TO BE TAKEN OFF-SITE



EMERGENCY CLASSIFICATIONS

LOCAL
AFFECTS PERSONNEL OR EQUIPMENT SAFETY

OFF-SITE HAZARD UNLIKELY

MAJOR ACCIDENT
PosSIBLE UNCONTROLLED RELEASE TO IMMEDIATE ENVIRONMENT

POTENTIAL OFF-SITE RADIOLOGICAL DOSE CONSEQUENCES

GENERAL
MAJOR ACCIDENT

OFF-SITE PROTECTIVE ACTIONS NECESSARY TO MINIMIZE
RADIOLOGICAL DLSE

OFF-SITE AGENCIES INVOLVED FOR ASSESSMENT AND
PROTECTIVE ACTIONS

PossSI1BLE EVACUATION OF OFF-SITE PERSONNEL



MERGENCY ORGAHIZATION

EMERGENCY DIRECTOR | Gery F017/€7
[ | T e i | , =
uev, Ups, ENGINEERING SUPPORT | Supv, RapiATION Supv. RADiATION SECURITY|
e Pyt i) Prot./CHEM, PROTECTION
SHIFT
SUPERVISOR
N T o5
OPERATIONS EMERGENCY RADIATION CHEMISTRY Figst Aip/
PERSONNEL REPAIR MONITORING SUPPORT Rescue Team ‘
& Temn | | Teams iy e i
Fire
e

|

|

BRIGADE I ¥74 ‘
|

E



REQUIRED ACTIONS

ASSESS CONDITIONS AND DIRECT PROTECTIVE AND
CORRECTIVE ACTIONS

ANNOUNCE EMERGENCY TO PLANT PERSONNEL

NOTIFY OFF-SITE AGENCIES (PEMA AS SOON AS

POSSIBLE) & ? G ek w\ {"\T‘-\‘.v.i‘,(,'-}/-""
¢ |
ESTABLISH COMMUNICATIONS WITH OFF-SITE GROUPS

AND BEGIN TRANSMITTING DATA
ASSEMBLE AND ACCOUNT FOR ON-SITE PERSONNEL

EVALUATE IN-PLANT RMS AND METEOROLOGICAL
DATA

DISPATCH ON AND OFF-SITE RADIATION MONITORING
TEAMS

Pace 1 oF 2




SITE EMERGENCY (CONTINUED)

REQUIRED ACTIONS

RECALL STANDBY TMI PERSONNEL

PROJECT OFF-SITE DOSE CONSEQUENCES AND
RE-EVALUATE AS ACTUAL MONITORING RESULTS
ARE RECEIVED '

EVALUATE EMERGENCY’S IMPACT ON UNAFFECTED
UNIT

EVACUATE ON-SITE NON-ESSENTIAL PERSONNEL IF
NECESSARY

Pace 2 oF 2

-
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ANNOUNCE EMERGENCY TO PLANT PERSONNEL

NOTIFY OFF-SITE AGENCIES

TAKE INITIAL ACTIONS AS DESCRIBED IN

SITE EMERGENCY

MAKE RECOMMENDATION TO PA. BUREAU OF RADIATION
PROTECTION BASED OM PROJECTED AND MEASURED
OFF-SITE DOSES

IF SITUATION REQUIRES IMMEDIATE PROTECTIVE

ACTION AND  BRP CANNOT BE CONTACTED, RECOMMEND
TO COUNTY CD TO EVACUATE AFFECTED ARFA



TMI
THI Duty
LSECTION
¥
PEMA

(CiviL DerFense)

» VF GENERATION}

DaupHIN CounTy

Emerc., DispaTcH CENTER |

e

HersHEY [ED. CENTE#}

Pa | | | DaupHin County
BRP | § EMeRG. DiISPATCH
1 CENTER
¥ !I ¥ ,
Fire | | CD | CoasT
Compantes | | Yorx | GUARD
LAnC, e

s Pa. STATE POLXCEi

p———a(vNRC Recion 1
-——+4 AMERICAN Nuc., Ins,
———9{ DOE RAP Team

-—44 Rap. Memt. CorP.




0430

0655

0702

3704

0709 (apPROX.)

0720

0724

0725

EMERGENCY PLAN 11PLEMENTATION I %y

TurBINE/Rx Trip. SENIOR STATICN PERSONNEL
CALLED AND BEGIN REPORTING TO THE SITE.

S1Te EMERGENCY DECLARED
PEMA Duty OFF1CER HOTIFIED
NRC Recion [ NOTIFIED

STATION SUPERINTENDENT RELIEVES SHIFT SUPERVISOR
AS EMErRGENCY DIRECTOR

OFF-SITE NOTIFICATIONS CoMPLETE (ANI NO ANSWER)
GenerRAL EMERGENCY DECLARED

Pa. BRP carLs TMI-2 ConTroL Room, Open
LINE ESTABLISHED,

ON-SITE MONITORING TEAM DISPATCHED,



J746

0750

0820

031%

0835

0842

9900 (ApprOX)

On-s1TE TEAM - < 1 MR/HR AT WESTERN
SITE BOUNDARY

NRC Recion 1 caLLs Unit 2 ConTroL Room.
OPEN LINE ESTABLISHED,

OFF-SITE NOTIFICATIONS COMPLETE

OrF-Si1TE TEAM = < 1MR/HR AT OmservATion CENTER

m

MeT-ED REQUEST REFP INCREASED TO MAXIMUM
REGIME Yy

ON-SITE ACCOUNTABILITY COMPLETE
STATE POLICE HELICOPTER REQUESTED
HELICOPTER PICKS UP WEST-SHORE MONITORING TEAM

HeLicoPTER TEAM REPORTS £ 1MR/HR AT
GOLDSBORO

~

ot

/

ECSzQSVED 10 UniT 2 ConTROL RooM
1

.
Wi



STATUS OF EMERGENCY PLAN

' MEMT

FULLY INITIATED
PROCEDURAL STEPS CARRIED OUT

OFF-SITE COMMUNICATIONS ESTAEBLISHED WITH
PA. BRRP AND KRC

MONITORING TEAM RESULTS BEING PASSED TO
FA. BRP

ON-SITE ACCOUNTABILITY COMPLETE



1005

S NRC Recion 1 PERSONNEL ARRIVE
(HP & MONITORING EQUIPMENT)

BaW BRP
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1.0 GENERAL

R

|

1.3

Purpose

This procedure establishes the requirements for shift relief
and for recording station operating activities in logs or
other controlled documents on a shift basis.

Scope

This procedure outlines the responsibilities of the on-duty
and the on-coming shift personnel during shift relief. It
also describes the various shift records and logs involved and
the instructions required to maintain these records to conform
to Technical Specifications and to assure the adherence to the
requirements of FSAR.

References

a. Metropolitan Edison Technical Specification Section 6.5.
b. Appendix A, N.R.C. Safety Guide 33, Section A.

c. F.S.A.R. Volume 4 - 12 - 10 (unit *), 11, 12, 13 (Unit 2)
d. Hourly Log (Form 3042379)

e. Control Room Log

f. Shift Foreman Log

g. Radio Log - Form 0D:4-ME

h. Met-Ed Co.'s Operating Instructions & Procedures applying

to the use of the Mobile Radio System.

2.0 RESPONSIBILITIES

2.1

The Station/Unit Superintendent shall be responsible for the
implementation of the recording of all data relative to the

testing and operational status of the TMI Nuclear Station.
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2.2 The Supervisor of Operations shall be responsible for the
review, approval and storage of the logs and records. The

supervisor of Operations (or his designee) shall review the
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Control Room Log and the Shift Foreman's Log a minimum of once
per week and document the review by initials or signature.
The Supervisor of Operations shall institute action where
necessary to correct any deficiencies in the recording techniques
or significant operating abnormalities adverse to quality and
determine the cause of such significant operating abnormalities
which have occurred since his last review of the shift foreman's

log. Significant abnormalities are defined as plant conditions

which have potential for affecting the health and safety of

the public.

2.3 The Shift Foreman shall be responsible for the review and sign
off of the Shift Foreman's Log at the completion of each
shift. He shall also make all the detailed entries in the
Shift Foreman's Log.

2.4 The Control Room Operator shall be responsible for maintaining
ana signing off the Control Room Log. The control roor. operator
shall be responsible for maintaining the Radio Log. (per par.
3.6).

2.5 The Supervisor-Quality Control shall be responsible for the
surveillance and audit of all the subject documents.

REQUIREMENTS

3.1 General
3. 1.1 Shift records are defined as Hourly Log, Control

Room Log, Shift Foreman Log, Check off Lists, Recorder
Charts and Computer Printouts that describe or

record operating information and events. These
records comprise the information th -t is necessar,

for evaluating operations or for analysis of previous
operations.

3.0
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A1l log entries, reports, chart notations, etc.,

must be legible, accurate, understandable and written
in ink.

Upon assuming the duty, the operator(s) will record
the time and date and make the appropriate notation
indicating his knowledge of the plant status, e.g.

a. Hot Shutdown - as before

b. Cold Shutdown - as before

c. At Power - as before

d. Hot Standby - as before

A1l log entries shall be prefaced (in the left hand

margin) with the time of entry in (24) twenty-four

hour notation (e.g.-0800, 1300, 2400, etc.).

The individual responsible for maintaining logs must
sign and date the portion or portions of the loa
which cover their shift assignment.

Upon completion of the duty, the operator will sign
the log.

Each recording instrument shall be checked on the 11
to 7 shift for correct timing and legibility of
marking.

Each chart shall be marked with the date, time, and
instrument recorder name when replacing the chart
paper. In addition, the variable speed recorder
charts shall be marked to indicate any change in the

chart speed.
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3.1.9 If it becomes necessary to make any co ‘ections

whatsoever in the various logs, erasing is prohibited.

A single line will be drawn through the incorrect
information and the corrected information shall be
recorded adjacent to or in a space available with
reference to the deleted information. The individuaf
making the entry shall initial the lined out information.
3.2 Hourly Log

3.2.1 This log will reflect plant parameters on an hourly
basis. It will normally be prepared by the plant
computer but can be manually prepared by the control
room operator in the event that the computer is not
functioning. If manual preparation is necessary it
will be performed by the control room operators and
auxiliary operators.

3.3 Control Room Log

33,1 This log will contain the following types of information:
a. Information concerning reactivity.
b. Alarms pertaining to reactor core conditions

with detailed explanation.
c. Any abnormal condition of operation.
d. Releases of radioactive waste, gaseous or
liquid.

This log is an official document required by F.S.A.R.
and cannot be removed from the Control Room unless

authorized by the Supervisor of Operations.

5.0
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3.3.2 The 11 to 7 shift shall initiate their Control Room
Operator's Log on a new page. It shall be prefaced
with a brief description of the plant status, e.q.

a. At (80) Eighty Percent Power - MWT-/MWE |
b. Rod Positions
c. Statements regarding unusual evolutions or
alignments.
d. The following equipment is out of service
(list).

3.3.3 A1l alarms that involve reactor core conditions
shall be recorded by the operator alono with an
explanation or reason for the alarm e.q. Tave.

Reactor Coolant System, pressure, flow, or power.

3.3.:4 A1l -reactor startups - record time, Tave, rod positions, l
primary pressure and boron concentrations (all
normally taken at 1078 amps on the Intermediate
Range).

3.3.5 Reactor Shutdown - Record rod position, lave, time, [
Boron Concentration and reactor power prior to
inserting rods for shutdown.

3.3.6 Plant Startup - Record the major events and time of
occurrence, e.9., starting RCP's, starting turbine
warmup, etc.

337 Plant Shutdown - Record the major steps in shutdown
and the associated times.

3.3.8 Each system startup, significant status chanaes, and

shutdowns shall be recorded. Also, record major

6.0
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unit status changes such as opening of primary

system, flooding of fuel transfer canal, etc. and

the time of the event.

Equipment Malfunction - List the equipment and

problem and any restriction placed on the plant.

Abnormal operation - Record any conditior that

causes principle primary or secondary parameters

variation from normal.

Reactivity Changes - Record the addition or dilution

of RCS Boron Concentration, assignment of rods to

different groups, power changes, etc.

Reactor Trip & Turbine Trip - Record the conditions

prior to the trip, cause of trip (if determined),

corrective action taken and time of the events.

A1l significent power level changes in the power

range shall be recorded.

Start and stop of any radioactive gaseous or liquid

releases shall be recorded in the Control Room Log

along with the release permit number.

Any abnormal valve line ups and equipment out of

service, or returned to service shall be recorded.

Changes of position of any "defeat", or "by-pass”

switches shall be recorded.

Accomplishment of testing - Record title and number

of the test performed, and the start and completion

times or time (f suspension of the test.

The perfor-

mance of all periodic tests and inspections required

by the Technical Specifications shall be recorded.

7.0
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3.3.18 The above sections are not meant to be all inclusive
but merely indicates the type of entries that should
be made. When doubt exists, enter it in the log.

Control Room Log Prior to Initial Criticality

The following operations shall be recorded by the control room

operator.

3.4.1 Execution of switching orders - Record order number
and time as indicated on the switching order.

382 Placing equipment out of service or returning equipment
to service Log the name and alphanumeric designator
of the equipment, time of shutdown or return to
service and reasons for shutdown or nature of work
completed.

3.4.3 Accomplishing Test Function - Record the test number,
title and time the test was started and completed.

3.4.4 Operating systems unde * direction of startup - List

the system with a brief description, e.g., Joaging
$.R. valves SR-V-2 and SR-V-6 for position indicaticn
checks.

3.4.5 Major Plant Status Changes - e.g., Filled C.W. Basin
for Tower 1A, Filled Borated Water Storage Tank, De-
Energized D.E.S. 4160 Bus, etc., also record the
time of the event.

3.4.6 Completion and Turnover of Sysiems - e.g., Acceptance
of a system by Met-Ed - Record the date with a

description of the System and Systems' Boundaries.

8.0
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3.5 Shift Foreman Log

3.5.1

3.5.2

3.5.3

This log will contain a summary of the station
operation and major events that occur on each shift.
Significant abnormalities which occur will be explained
in greater detail than would be expected in the
control room log.
The left hand side of the log should be reserved for
changes in status of E.S. components, and major
plant status changes at the discretion of the Shift
Foreman.
When equipment covered by Tech Specs. is taken out
of service, the reason, time, Tech. Spec. requirements
and sample results (if applicable) will be noted on
the left hand page of the Shift Foreman's Log.
Additionally, all requirements for running, samplin3
and/or testing will also be noted, delineating
times, when above must be accomplished.
(i.e.)
7/31/75 1100. Ran SP #1303-4.16 on 1B Diesel
generator to prove its cperability, removed 1A DG
from service for 0il ring inspection and repair. 1B
DG must be tested daily until 1A DG is returned to
service.
8/1/75 1100. Tested 1A DG in accordance with SP
#1303-4.16. Test satisfactory.
When the equipment is returned to service the time/date
shall also be noted on the left hand page of the
S.F. Log.

9.0
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Upon assuming the duty the Shift Foreman shall record in his
log the plant conaitions which exist.
a. Temperature (RCS)
b. Pressure (RCS)
c. Boron Concentration (RCS)
d. Mde Net
e. Rx Power
f. Control Rod Positions
Upon being releived the Shift Foreman will note that fact

along with the time and sign his section of the log.

.6 Radio Log

6.1

This log will contain the data which must be recorded to meet
the requirements of the (FCC) Federal Communications Commissions'
Rules and Requlations, such as (1) Log any con.act with another
base station and (2) Log entry made and signed by technician

nerforming maintenance on the radio unit.

.7 Shift Relief

e )

A1l shift operations personnel shall be responsible for maintaining
their duty station until properly relieved. The Shift Supervisor,
Shift Foreman, Control Room Operators and Auxiliary Operators

shall be relieved by qualified personnel only, e.g. those

personnel who are properly licensed and properly informed of

the plant status, operations in progress, and any special
instructions which may be applicable. The relieving individual
will discuss the plant status, operations in progress and

special instructions with on-duty personnel so that he is
adequately informed prior to assuming his shift duties.

10.0
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3.7.2 The Control Room Operator will acknowledge his understanding
and awareness of the changes in the plant status since his own
last entry by signing the Control Room Log prior to assuming
the shift duty.

Ve lud During his shift the relieving individual shall insure adquate
review of station logs, records, special instructions, etc.,
which have been generated since his last shift. The loas and
records to be reviewed should include:

1s Shift Foreman Log

2. Control Room Log

(98

Hourly Computer Log

4. Taggirg Application Book

5. Equipment and Fuel Status Boards
6. TCN and SOP Books

7. Standino Order Book

8. Operations Memc Book

9. Preventative Maintenance Schedule Books

10. Revision Review Book
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THREE MILE ISLAND HUCLEAR STATION
UNIT #2 SURVEILLANCE PROCEDURE 2301-S1
SHIFT AND DAILY CHECKS

PURPOSE

To perform the required Shift and Daily Checks in compliance with
the TMI Unit 2 Technical Specifications. ‘

To review and imolement Event Related Surveillance Requirements in
compliance with the TMI Unit 2 Technical Specifications.

MODE/FREQUENCY REQUIREMENTS:

Refer to applicable attachments, Mode and frequency requirements of
a given surveillance item.

LIMITS AND PRECAUTIONS

Each hourly log entry shall be recorded within one hour and 5
minutes of the previous entry.

Each bi-hourly log entry shall be recorded within 2 hours and 10
minutes ofthe previous entry.

Each shiftly log entry shall be recorded within 13 hours of the
previous entry.

Each daily log entry shall be recorded within 26 hours of the
previous entry.

Refer to the MODE applicability on each enclosure/appendix data

sheet when recording data and implementing Tech Spec ACTION requirements.

1.0
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4.0 LOCATION
PARAMETER INST. NO. READOUT DESIGNATOR LOCATION
RC Qutlet Loop A RC-4ATTI Loop A Th - (TT1) Panel 4
Temp. RC-4ATT4 Loop A Th - (TT4) Panel 4
Loop B RC-4BTTI Loop B Th - (TT1) Panel 4
RC-4BTTI Loop B Th - (TT4) Panel 4
RC Unit Loop A Selected Loop "A" TH Loop A Th RC-4TR Pnl. 4
Qutlet Temp. Loop B Selected Loop "B" Th Loop B Th ~ RC-47TR Pnl. 4
Unit Average Sel. Loop
A & Loop B Th Unit Th RC-4TR-Pnl, 4
R. C. Wi de
Press Range RC-3A PR2 RC Press. W.R. Panel 4
Narrow
Range A RC-3A PRI RC Press NR-A Panel 4
Narrow
Range B RC-38 PRI RC Press NR-B Panel 4
SFAS
R.C. Ch. 1 RC-3A PT3 RCS Press. SFAS Cab. 124
Press SFAS SFAS B/X
_Ch. 2 RC-3A PT4 RCS Prsss. Cab. 125
SFAS SFAS B8/9
Ch. 3 RC-3B PT3 RCS Press. Cab. 126
R.C. Loop A RC-14A-FI R.C. Flow Loop A Panel 4
Flow Loop 8 RC-148-FI R.C. Flow Loop B Panel 4
Total RC-14A + RC-148 FT R.C. Flow Total Panel 4
R.B. Wide BS-PT43882 R.B. WR Prsss BS-PR4338 Pnl 3
Press Range BS-PT1412-2 R.8. WR Press BS-PR1412 Pnl 3
(Remote) Narrow B8S5-PTI412-1 R.B. NR Press BS-PRT412 Pnl 3
Range BS-PT4338-] R.8. NR Press 8S-PR4338 Pnl 3
R.8. ESFAS  BS-PS-3260 R.B. Press Ch., A Rack 455
Pressure ESFAS  BS-PS-3983 R.8. Press Ch, A Rack 455
(Local Ind) RPS 8S-PS-3571 R.8. Press Ch, A Rack 435
ESFAS  BS-PS-3987 R.B. Press Ch. 8 Rack 472
ESFAS  BS-PS-3253 R.B. Press Ch, B Rack 472
RPS B8S-PS-3570 R.B. Press Ch, B Rack 472
RPS BS-PS-3572 R.B. Press Ch. C Rack 467
ESFAS  BS-PS-3261 R.B. Press Ch, C Rack 467
ESFAS BS-PS-3989 R.8. Press Ch, C Rack 467
RPS BS-PS-3573 R.B. Press Ch., D Rack 452
BUS 2-1¢8 U.V. Relay 27XA/27%8 white Ind. Light Panel FA
BUS 2-2E U.V. Relay 2/ XA/2748 White ind. Lignht Panel 68
BUS 2-3E U.V. Relay 27X White Ind. Light BUS 2-3E ()
BUS 2-4t U.V. Relay 27X White Ind, Lignt _ BUS 2-4t ()

2.0
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PARAMETER INST. NO READQUT DESIGNATOR | LOCATION
Chlorine AH-CIS-5484 Chl. Monitor - Air | 281' Elev. of
Monitor Intake Tunnel Serv, Bldg.
AH-CIS-5188 Chl.Mconitor-Control] 351" Elev. of
Room Supply Air Cont. Blda.
ECCS Valves NA BS-V3A MCC 2-11EA
BS-V38 MCC 2-21EA
CF=V1A MCC 2-117EB
CF-V18 MCC 2-21E3
CF-Y3a ) MCC 2-328
CF-V3B MCC 2-428
Condensate C0-L1-072 CST 1A Level Panel 5
Storage . C0-L1-072 Local LI t "A" CST
Tanks Comp Pt. #93 CST TA Level Computer
C0-L1-073 CST 1B Level Panel 5
C0-LI-073 Local LI At "B" CST
Comp Pt. #94 CST 18 Level Computer
C.R. Air Temp. AH-YMTR-5133 CR Air Temp. Panel 25
BWST Temp. DH-4T! BWST Temp. Panel 8
River Water SR-TE1083 River Water Temp. |Comp Pt. #1031
Temp. NR-TI2017 River Watsr Temp. |Riverwater
NR-TI2018 Pump House
Unit 1
River Water Level NA NA Screen House
Qutside Air Temp. AH-YMTR-1223 Air Temp. Panel 10
Wind Speed & Recorder W.S. Panel 10
Direction W.D.
Control L59§01ute APT Panel 14
Rod Relative APT Panel 14
Position Group Avg. Gp. Avg. Pl Panel 4
Axial NI-5 A Flux NI-S Panel &
Power NI -6 A Flux Nl-5
Imbalance NI-7 A Flux NI-7 ol
NI-8 A Flux NI-8
Core CF-2 LI CFT "Al" Level Panel 8
Flood CE-2 LI2 A2 Leva]
Tank Level CF-2 LI3 31 Level
CF-2 L14 82 Leve!

3.0
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PARAMETER INST. NO° READOUT DESIGNATOR LOCATION
Core CF-PI1 Al Press Panel 8
Flood CF-P12 A2 Press
Tank CFr-PI3 81 Press
Pressure [ CF-P14 B2 Press
Pressurizer RC-1 LTI LT? (RC-1LR) Panel 4
Level RC-1 LTZ LT2 (RC-1LR)
[RC-1 L13 LT3 (RC-1LR)
0TSG SP-1A LT2 SP-1A LR Panel 4
Level SP-1A LT3 SP-1A LR =«
(Operating Range) SP-1B LT12 SP-18 LR
SP-18 LT3 SP-18 IR
RB Temp. ° AH-YMTR-5017 Recorder Pt. 11 Panel 25
Recorder Pt. 12
Recorder Pt. 13
Recorder Pt. 14
Recorder Pt. 15
Recorder Pt. 16
Reactor Power NI-5 Total Flux RPS Cab A
NI-6 Total Flux RPS Cab &
N7 Total Flux RPS Cab C
NI-3 Total Flux RPS Cab D
Delta Flux NI-5 Buffered lCelta Flux!RPS Cab A
NI-6 Buffered Delta Flux/RPS Cab B
NI-7 Buffered Delta Flux; RPS Cab C
NI-8 Buffered Delta Flux RPS Cab D
RPS Cab A, B
RCS Flow RC-14 DPT 1,2,3 & 4 | Total Flow C&0D
RCS Press RC-3A PT1 & 2 Pressure RPS Cab A,
RC-38 PT1 & 2 B, C&D
RC Pumps Pump/Flux Contact |[RPS Cab A,
! Moni tor 8, C&0D
Intermediate | NI-3 & 4 IR Flux RPS Cab C & D
Range Power |
Intermediate NI-3 & 4 IR Rate RPS CabC &D
Range Rate |
Source Range Flux NI-1 & 2 ' SR Flux RPS Cab A & B
Source Range Rate NI-1 & 2 l SR Rate RPS Cab A & B
i ‘ Rad Waste Pnl.
RB Sump Level t WOL-LI1316 RB Sump Level 301A

4.0
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0TSG "A" $P-6A-PT 0TSG "A: Press Panel 4
Qutlet Press “SP-bA-PT2 075G "A" Press “Panel &
0758 "B" SP-68-PTI 0TSG "B" Press Panel 4
Qutlet Press SP-6B8-PT2 £ OTSB " "B" Press Panel 4
Radiation HP-R-215 Fuel Handling -
Monitoring ~—Bride—Area——- - —-—Panel 12
System HP-R-2218 P Fuel Handling Bldg
Exh. ’ Panel 12
HP-R-2218 G Duct-Downstream
of Filter .
HP-R-227 P and G R.8. Air Sample Panel 12
. Line
HP-R-229 P and G R.8. Hydrogen Pane! 12
Purge Duct
HP-R-225 P, 1 and G R.B. Purge Exhaust Panel 12
Duct ﬂAII
HP-R-226 P, I and G R.B. Purge Exhaust Panel 12
Duct "B"
HP-R-219 P, T and G Station Vert Panel 12
Monitor

4



" 5.0
5.1

5.2

5.3

6.0

ATTACHMENTS

Enclosures:

1.

2. _Rod Position Instrumentation. .
3. RPS Instrumentation Channel Checks.
4. RMS Instrumentation Channel Checks.
5. Event Related Surveillance Regquirements.
Appendix: (Event Related Data Sheets).

0TSG Press/Temp Limitations.
8. Flood Protection.
C. Asymmetric Rod Monitor Inoperable.
D. Regulating Rod Insertion Limits/Sequence.
E. Axial Power Imbalance Monitor Inoperable.
F.  NSRW Scurce to Aux FW Pumps.
G. Quadrant Power Tilt Monitor Inoperablea.
H. Boron Reduction in RCS.
Figures:
1. Control Rod Position Index vs Power Level.
2. Axial Power Imbalance Envelope.
PROCEDURE:

Miscellaneous Surveillance Items.

2301-51
Revision 2
12/22/17

Data Sheets in this procedure are separated into ENCLOSURES and

APPENDICES:

a.

"Enclosure" data sheets are to be completed each shift as

specified by MODE applicability identified on each individual

data sheet.
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6.3
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b. "Appendix" data sheets are EVENT RELATED and shall only be -
completed whenever an EVENT-RELATED-SURVEILL/NCE-REQUIREMENT
exists per Enclosure 5 (Event Related Surveillance Requirements).

¢. énc105ure 5 - Event Related SuEQe111ance ﬁeQUirements - shall
be used to determine if an EVENT-RELATED condition exists by
reviewing unit conditions as described under "EVENT DESCRIPTION' "~~~
column. Parameter data is NOT to be logged on this data Iy
sheet. However all parameters shall be monitored throughout siift
and nc entries made on this sheet until the end of tha shift
or until the event has occured.

Surveillance requirements are listed with the appropriate items on

data sheet attachments to this procedure. Follow up each item NOT

meeting requirements per applicable TECH SPEC ACTION Number.

Record appropriate data per Enclosure 1, MISCELLANEQUS SURVE.LLANCE

I1TEMS, per MODE applicability identified on each data sheet.
Follow up per applicable Tech Spec ACTION Number if required data
is not within acceptance criteria.

Record control rod positions per Enclosure 2, ROD POSITION INSTRUMENTATION,

and refer to Figure 1, as necessary, to ensure that required rod
positions are satisfied, Follow up per applicable Tech Spec ACTION
Number if required data is not within acceptance criteria.

Record appropriate data per Enclosure 3, RPS INSTRUMENTATION CHANNEL

CHECKS, and determine channel OPERABILITY by comparison of the
charnel indication and/or status derived from independent instrument
channels measuring t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>