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REPORT OF TRIP TO THREE MILE ISU.ND NUCLEAR STATION
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Persons contacted
.

Adj. Cob #NRC . ACRS
,

.l N #M#> d 2.[ , ' '
H. F.theringtonD. Denton

J, pfgg (/,wHoverkamp, Region I C. Michelson
?? , R. H. Vollmer I. Catton d 1 -

.

Op.5q e '. . B. Grimes T. G. McCreless
.

, s.
--

' '

; Industry Support Group Other Visitors.

. . J. McMillen, B&W Commissioner Bradford
.'

.- '
Thiesing, Bechtel Commissioner Ahearne

H. Thompson, NRe O C' M'

'

M . (< M C' ' Mj

,.
,

6 Scrvs.,'N CC d'

j

Morning

.
Plant status (9:30 A.M)

_

Forced circulation is continuing. Late yesterday a degassing operation.

.; was run and the primary system pressure was reduced to approximately

-

f 300 psi. W e pumps and letdown system performed adequately. We pres .
-

'- sure was limited by the desire to maintain system pressure at Tsat +
- g 4

100 F at the hottest cf. All core thermocouples are below 400 F.j

-
'

hhen I arrived, work was continuirg to get the Heise gage operating as a.

.( backup to the pressurizer level indicators. T.c of the three d.P indi-

-

: .- _
' 7906180646
'
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are still operating but one has failed and then started operating again.
nJLvirit ad

~ rne indicators have already exceeded their, r.-+t level and continued
'

.

operation is of concern.
_

.,-

i'~- - A sample of primary coolant taken on Wednceday has been analyced by ...a-
-

. '

ky ms,-'' - ,-

the Bettis Laboratory and indicates that little if any,occured atj

.

the surface in contact with primary coolant although it is p ssible
f ..:

-

that some melting may have occurred at the center of the pellets.:- ,

if;'-
.

- .-I The analysis of prima y coolant is attached. We absence of uranium
;
- ( 410 ppb) and transuranics provides the most convincing conclusion

. ~

4

-
'' that "no" core melting occurred.'

-
_.

' ne loss of the component coolant water to the 1A primary coolant pump
.
,

-
was actually an instrument failure rather than a loss of coolant and

.

the pump is again available for sevice. h e 2A pump is still providing

~,, circulation however.

~
.

Meeting with Industry Supoort Group Mer.5ers
-

- . {
. Contingency plans were still being developed to make the shift from forced' ' 'j

' '

A low pressure lube oil cooler will t.c connected
, - - to natural circulation.

.

i . ._:.

,

ecross the B loep steam generator and a high pressure heat exchanger will,

.

be installed across the A loop steam generator. Both steam generators
,

.

.

.

m*

. ..

.

:
'

.. .

%

-

.

. ..
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will be flooded to act as heat exchangers rather than steam generators.
._

A series of specific steps are being planned to make the shift from:C

, ~ p1 ^Cla (g <>w'- TAA

forced to natural circulation toj .ev+deh reverse-Gew in the B loopar'

'

.

'

and to flood the A steam generator without water hammer.:

k.: .

Estimates of core damage indicate that.a significant partion of the,, 7. .
sg'

c . core has experienced serious damage. An analysis of time-pressure-
" . , -
,

4: temperature- etc. curves indicates that the bottom half of the core
.

-

a.,

j[ may have been uncovered for approximately 15 minutes. W e upper half

may have been uncovered for a total (several intervals) of 60-75
,

* . . .

minutes. W e initial release of fission products from the fuel is-

$ believed to have occurred approximately 73 minutes into the transient

(af ter the primary coolant peps were secured by the operator) .'

E '. ,

Visit to Nuclear Plant<-

The 'initiater of the transient is now believed to be a loss of con-

'
. .

trol air which permitted valves to close in the condensate system.$
'

.

_ This caus d the condensate p nps to trip and the subsequent loss of
.y' ' ~ c.-

~
- main feedwater.

g'-'
s

hten asked about the existence of any precursors to this transient,
'

- the mI-2 Chief Inspector indicated that on two previous occasions

- :
-

.

"I.

%
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pressurizer level has been " lost" (out of range on the level indicators)

~ due to stuck open relief valves (once on the steam generators and once
,

.

Analysis of the incidents indicates that fluid.

v.
-

on the pressurizer).

did exist in the bottom of tha pressurizer and/or surge line and the
J.

pressurizer bubble did not get out into the primary loop although this

-
was a concern at first.

.

.

Operation of the plant and recovery operations appeared to be orderly
.

'~'

.

with the plant operators running the plant and the industry support

- group providing technical support to evaluate plant status (e.g., core'':-
' thernoccuple readings) and any proposed cha.yes in plant conditions.'

' Metropolitan Edison personnel are making plant modifications such

.

as changing the auxiliary building charcoal filters and installation'

of a backup bank of charcoal filters on the roof of the Auxiliary

Westinghouse personnel are constructing and will install
- Duilding.

some features such as backup to the residual heat removal system.
-

Preparations were underway to change the installed charcoal filters

with filters provided from a WPPSS plant. The concurrence chain for

N -
any changes involves the Industry Support Group, Metropolitan Edison,

W e implementation
B&W, and NRC but appears to be working smoothly.

.

of agreed to changes apparently is sometimes delayed, however,
respect to

because of caution / concern by Metropolitan E
.-

perturbation of existing operations.

228 239
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We were.shown the three auxiliary feed pumps (2 electric and 1 stera)

-
which were valved cut inadvertently during the early phases of the'.

.

transient (first 8 minutes.) Each prp has a local block valve to
v.

isolate it for testing, etc. and two rerotely operated (controllcd-d

<
.-

from the reactor console) to block flow to the A and B steam gener-s.
4 -

ators.- De arrangement is slightly different in the #1 Unit vs. the

#2 Unit, but this did r.ac appear to contribute to the accident.'

<:

. -?

'I We were shown the control room and specifically the controls and instru-
-.

4 - ments associatad with this transient which were available to the op-- -

We following points are of particular interest.'

erators.
'

. .

W e two auxiliary feedwater block valves were closed when the
.

-

transient started. R ey were opened manually by the operator

when he observed that the auxiliary feed pumps had come on the line
.

but the steam generators we .e ret refilling. One of the valves

,

' was tagged out at the time . nd the tag :My have obscured the valve
-

=1 position (open/ closed) lights. We other valve was not tagged out.
':
-

I noted that the valve position switch on both these valves is
.

spring return to the neutral position while culers on the par.el

-

remain in the own or closed positions providing indication of
.

valve position even if the valve position lights are not visible.
.:
:-

r
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(There are a mix of these two types of switches on the panel. We

Metropolitan Edison representative Indicated that he did not feel
.

his contributed to any confusion by the operator regarding the'

. valve position. He noted that the pump block valves are exercised' "'

:> . ; .
ence each week to check the auxiliary pumps operation. his

c ..

~~ Involves 3 weeks and the'4th week a valve position check is made.
.

. $. . .
He was convinced based on discussion with the personnel who make

.; j

these checks that the bluck valves were open 24 hours prior to the.

{. j
'

~ transient.
..,,

4

' '

W e pressurizer relief velve was blocked by the operator at 2.3..

'

hrs into the transient when he realized that he had a primary
,

.

system leak and attempted to solate all possible leak paths.
& Ph cf &<-1 rXuftMereisnodirectindicationavailabletotheoperatortha*.,

A

- the primary reliet valves are open. Tnis must be inferred from
.

the R.C. drain tank level indication which is located around-

behind the instrument cabinets some distance (est. 30 ft.) from
'.

^ the control console.
5

We core outlet thermocouples do not read out directly but are'

.
.

printed out by the computer printer on a cycle of approximately

.

.

.

%

.

'
'
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(- 20 minutes during normal operations. During abnormal conditions
.-

.' (e.g., transients) the printer may be as much as 1 hour behina

[ .+ .- because of the large nu .ber of off normal conditions it must

' . . . - scan and the limited speed of the printer. 7he operator can-

:.'.7.."
f. . call for the thermocoule temperatures at any time if he desires.
M.
J;- - Discussion with the Metropclitan Edison representatives indicated

7 that they did not consider this an important operating parameter.
..

..

. . . . ~ . .
.

'

..
- Plant status (4:00 P.M.)

', Plant status had not changed significantly from its status in the morn-

.. ,1 ing except that the Heise gage was now operational and a single level'

check compared to the d P indicators was within 10 inches (135" level
'

,

-: vs. 145").
.

.

1

~

Attachments:

.
1. Preliminary Primary Coolant Analysis

- - for 4/llM9 Sample-

-
-- 2. Preliminary - Description of Events at the M I2 Facility'

Accident dtd. 4/10M 9
3. 'INI Tour and Briefing dtd.1M8'

.
-

.

.-

h
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Preliminary Prircry Coolant Analysis
.

". i
f-

.

for April 11, .1979 Sampic
.

--

,| |
-

8. .
-

.
.

. .
. . .

-
-

,,
- .-.. .-

,
.. . .::. . .

*: . - .

.

, .
. .- .

Results from Oak Ridge Results from >5RL. .
~ ~ ,

L f
N/1

,.

B n? -
>500 ppm (2600+200

a ,.

.,'. . . . .
7.0 :.-

. 8.0 .
. -

.. s'- pit . .
.

-

'

. . . Calc. 8: AM. . ~ ,. "
.. . ,_

< . .
.

.

f
.

1i.

.{
- -

(' i Radienuclide- -vCi/ml
X/6 dpm/ml _

_. - - - -
_,

99 179 t/- 2.77 x 10 .
--

.;.

i f. F.o 10
31 g,2 x 10 IJ i.01 x 103'

. h 1 -

b 132 <20 ! --

> 1 8 '.

I 34 82 p,7 1,68 x 10 ,

Cs-

870 7.11 x 10137 330
'd .

Cs 8,

135 103 '2-,4 2.74 x 10
.

Cs ,

8
2.01 x 10

-

,

136
! Ba ~ t 0

'
-

il g,p 3.~8 x 10 ..

140 290|j ga
3 [__.~

La .
160 3.L 3.0 x 10140 -

.
-

-9 989 ~ 600

' t. . 90 50
-

/'Y r?, 3.3 x 10 dpm/mlil
' -

Sr /s
. _ . _

~1 - Sr
n.d., .l03 n.d.

.
Ru 8

2.28 x 10144
.

--

Cc .

- -

| 1. 2
. }{3

- -

1.4 x 10 dpm 9 x iv CP*/ml10
gross B',

' -

M<.001 /l
,

<10 ppbj
'

U .
*

<2 >, 10 dpm/min.d.'
- a

.

no transuranics1

r. . d .
* Pu . .

'
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PRELIMMARY * *
-

*

.,
. April 10,1979.

-

.
.

-

,, .. .

~ '-. ? DESCRIPTION OF EVEhT5 - ..
~ .

,i- ~~~ AfiiTE Tiiiili MILE ISLA'ID 2-

* * *

FACILITY ACCIDEld ,
* *-

,

-
. . . .

-
.

. .
,

-

.;
.

, '

The folicwing is 'a summiry of the significant events tb.t occurred .

,-. . ,,,

. .
.

|p., ,at the T,hree Mile Island No. 2 nuclear facility ori March 28, .1979, and

.J.: ' thereafter Attached is a detailed chronology of these events listed
s.

') with the times they e,ach ocedrred. - . .

- -

( ..

- .. ., . . ,
'

' - ' . - At about 4:00 am on March 23, 1979, the secondary (nonnuclear) cooling
-

. . .

.

system of the Three. Mile Island facility suffered a malfunction.- This --
.~~

.

. .

. systerg normally pu'mps water through the plant's steam generators whr 1r'

.
,

- .
. .

'

. .: . the water turns to steam which then flows to turn a turbine generator.
. .

. .
, .

The water is then condensed back to water,. is pumped by a condensatec- ,

a
-

.=
3 pump through a clean up system, through a feedwater* pump, and finally ,.

back to the stem generators, and continually flows around this loop. .*
.

. .

: A malfunction .in the main feedwater-system cadsed:the 'feedwater pumps ,I
-

to turn off.(trip), whicfi.in turn caused the turbine-generator to -'-
,.

turn off and stop generating electric'It'y. 5,ince the steam generators .

.. .
'

' were not removing heat due to the stoppage of feedwater flow, the reactor

. coolant system press 0re increased and the pressurizer relief,

valve opened to reduce reactor pressure. Irar,ediately, the reactor

- turned of b'y the rapid insertion of the plant's control rods-(scrarred) :~
'

at . designed and th'c nuclear chain reaction stopped leaving behind only.

'

residual, or decay, heat. ' These events all occurred within the first-

.-
. .

, ,

30 seconds.of the accident. - --
.-

' '-
-

228 244. . . y, .

-, .

. . .
. . . -

.
.

r
.

.

!
'*

.

, ..............s. . .. s - . * ' '' - _ . . ,



''u. . , i .e . S.? ' '

.s . ". as e . ; .'n ' . . ' ," s..s .

* .

i,
' .

. . .-.n..- - -
. , . , .. .

*

.
'
- .

,

. . .

. .
.

,.
.
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-
.

y Up to this point, this sequence is norcal and the au'xiliary'fecdaster *

i
. .. .

systen should startup and deliver secondary. coolant to the plant's two *

,

. stcan generators to rc ove heat. In addition, the pressurizer relic'f .
.

valva should c1c~s,e as reactor pressure decreases. -

g .
. .

.. .

'

All three of the auxiliary feedwater pumps , started but were unab1e to
.. -. .

deliver flow because their floy. paths were blocked by closed valves. In
.

<. .
'

[^ . additton, the pressurizer relief valve failed to close and therefore
. .

. ' - allowed the reactor coolant systen pressure to continue.to decreasa..- .

-
.

.. .
.

_ As the reactor pressurc reached a preset value (1600 psi), the plant's ., ,

Emergency Core Cooling System (ECCS) started as designed and began to-
-

' inject cold water into' the reacter about P. minutes af ter the event

s tarted. An indication of a rapidl.y rising.oressurizer level accarentiv ' -

led the plant operators to terminato the ECCS flow. At this point ,the "
-

. Three Hile Island accident had been underway. Tor 10-11-minutes. - -
. -

Between about 1 and 2 hours into the accident, the operators turned off
.

[- the four large pumps which circulate the . reactor coolant through thn
'

.
.

It is .following this action that we believe the severe damagereactor.

to the nuclear fuel began. For the next several hours there was a very .

.

.- -
,. .

large ~terperature difference across the nuclear. ccre indicating littic
..

flow of coolant through the core.
.

-

.

-
. .

.

. .
.. -

.

,
....

.. .

- -
. .

,. - -
.

. .._ . . . . , . ... .
. . . .

.
_ _. .

,

..- . .-
-

_
.. .-
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D,uring this several hour period, when severe fuel damage was occurring,

primary coolant frob, the reactor primary coolant system *was'being St= ped
.

*

onto the reactor containment floor from ficw'out of the pressuri:ct, '

~

. . relief valve and through the drain tank. This coolant which contained
. *- -

.

, radioactivity, was partially pumped fmm the reactor containment building-

'k floor to tanks in the auxiliary building. The tanks overficweda
. .. -

F. ., permitting radioactivity to be . vent 2d from the auxiliary building. This
.

n -

.;'
situation lasted untti about .9:CD am when the rea'ctor containment was

.

.

fr . - sealed (isolated).. -U
.~ -

f- - -
.

L. ~ From about 6:00 a.m. until 8:00 p.m., the ifcensee tried
,

v .

[~ to depressurize the reactor coolant system sufficiently to be able to
. -

...

| turn on the residual heat removai systen. Since his attempts failed,
. -

''

(- 3'
; ~ it was decided to repressurize the system. '

r - - '-

'. - *:
. ,

, .

After repressurization, one of the main reactor-coolant pumps'vas - - -
'

restarted and Iflow through-the reactor -core was re-established. '

- - '

Since fee 6 eater was being provided to the steam generator, heat was ~ '' '

.. , .,

-

being removed and the reactor system was slowly cooled.
'''

Core -

. ' temperatures dhereased over the next several days and stabilized.
.

''
-

Reactor cooling has essentially been in this r:cdc since that time.
.

- .
-

( . . .

*
. .

-
, .

. .- . ..

|
|

- -.- .
.

. .
. . ..

. -
,

. *
7 ,

.. . *

' '

,_ . . . . . - - -

_ _
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PRELIMINARY CHRONOLOGY OF
*

*

. . ..

['-

._

-

. -.
,

"

THE MARCH 28, 1979 ACCIDEh7-
.

- .- ' AT THREE MILE ISLAND , .

-
,

,; ,
- ..

..
'

-

! .' Time (aooroxir. ate) - Discussion of Events
.

I -

L Before 4:00 a.m. THI ope'rator working on Feedsater Systeat. -

I. 4: 00 a.s:. The loss of all (main and auxiifary)
'

-

feedwater flow occurred whfic tha reactor.
was operating at 98% power. The transient

-
-

'

, ~. was initiated by a loss of condensate --

pumps. - The turbine. tripped.-
.

-

. , ,

3-6 see later An electromatic relief valve opened.to
*

. reiteve pressure in~ the RCS* (2255 psi)..
, ,

:

9 sec after start of event The Reactor tripped on high RCS pressurc,

, (2355 psi) to teminate the nuclear reacter .-. =
r and reduce power generation to deccy

heat alone.
. .

-

12-15 see after start of event - The RCS pressure decayed'to the point
(2205 psi) where the relief valve should

-

have reclosed.= The RCS-continued to-

depressurize--for about-the next two'
_. - - hours.- --

-
. ..

14 sec~ after ~ start of event The auxiliary feedwater pumps in both
..

safety trains (1 turbine driven

: .

-
and 2 electrically driven pumps) pump

-

'J,
~~werc

started and were . running at pressure -..
-

ready to infect' water into the steam. ..

' .- -
- -

generators and recove the residual heat-

~_ . .. -

produced in the reactor core. No water
was injected since the discharge valves -,

,

, - -- were closed.l -
.

[( -

.-
'

. -

15 see af ter start of event . . . . The temperature in the-RCS hot leg peaks
at about 610 F with a pressure of about.

-

[ :
. 2150 psi..

r -
- -

[ "Throughout,' RCS denotes " reactor coolant system."
.

.
'

r. - . .

- -
. -

-

. .

j 4 . 7. ... . ..
,

.

.
-
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Tir e ( pproxicatei Discussion of Events _ |
'

,

~

/ 4: 01 a.c. The pressurizer 1cyc1 indication begia . :'

. to rise rapidly. The steam generators, '

. _
A end B, had low levels of water and*

., . uerc drying out. 1 ''

.
- - !

' '

' ;' 4:02 a.n. The ECCS was initiated as the RCS
*

.

L < pressure decreased to 1500 psi. -

'
- i

'
.

- - .cA ._
- The pressurizer level indication went4:05 .

offscale.high. .

'

4: 04-4:11 a.m. The operator c:anually tripped the first
HPI pumps at about 4:05:15 and the second,

.at about 4:11:01..-

4: 05 a.m. Water in the RCS flashed to steam es
the pressure bottoms out at 1350 psi. The'

bog leg tecperature was about SS4 F.'
,

? 4: 07-4:03 a.m. The Reactor building sump pucp came on.-

) 4: 03 n.c. The' operator opened the valves at the
'

discharge of the auxiliary fecc%ater purep, .

g allowing water to be injected into the
steam generators. .

r 4:12-4:13 a.m. The operator restarted the ECCS to inject
i water into the RCS to control pressurizer*

level..
.

,

| 4:11 n.n. The pressurizer level indication ce=cs
[ back on scale.
p . .

[+ 4:15 a.c. The RC Drain (Quench) tank rupture disk .

-
blev at ISO psig due to continued discharge
of tha relief valve that had failed to(, close..

. . _ _ . .
,. ,

; 4:20-5:00 a.a. The RCS paraceters stabilized at a satur-
$ ated' condition of about 1015 psi and 550 F.,

? .
.

h 5:14 a.m. The operatnr tripped both RC pumps in-

y . . Loop B and one pump in Loop A.
j: -

[ 5:27 a.c. Operator . isolated "B" Steam generator.
~

. . ,

s ,.
.

E 5:41 a.m. - i
'

The operator tr.ipped the second RC pump in
p Loop A. -

p,
, , .

.
-

.

e .- .
. .

p . :. -
' ~

- - -

- -
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* Time (approximate) Discussion of Events .
, ,, ,

The reactor core began a heatup transient.5:45-6 a.m. -

The RCS hot. leg tecperatura went offscc.le.
.

'at 620 degrens F within 14 minutes and
.~

.
.

the cold leg temperature dropped to near- -

- : . . the temperature of high pressure injection
* ' water (150 degrees F). - su .

--

_

" .
The failed e olief valve was isolated6:20 a.m. .

'

,
,

by the,oper - Ly closing a block valve.-

7: 00 a.m. ~ * The RCS pressure had increased to 2150..

psi and the relief valve was opened to. ..
, .

- ' relief RCS pressure.
6

7:15 a.m. A pressure spike.of.5 psig occurred in- --

' * the RC drain. tank due to steam froc.thz
relief valve.. .-

. .

7:45 a.m. A pressure spike of-11 psig occurred in the '.

*

RC drain tank and the pressure in the RCS. .
,

'

. - was at 1750 psi.-

,
-

.

@ ' 9:00 a.m. The pressure in containment peaked at-
'4.5 psig.

, ,
,

9: 00-11: 00 -a.m. The RCS pre.ssu're i'ncreased fro 51250 psi
~ *

-
.

- to 2100 psi.
.- ..

11:30 a.m. The operate. opened .the pressurizer--
relief-valve-to depressurize ths RCS.- .

.

in an attempt to initiate RHR cooling ~

at 400 psi.

-| 12:00 a.m.-1:00 p.m. The RCS pressure decreased to about 500
.

- psi and the core Ticoding tanks partially
,

~ discharged. The relief capacity was.

not sufficient to vent enough to reach.

,,
400 psi. .

.

2:00 p.m. The pressure in the contair. ment spik'es-.

'
at 28 psig causing contairc.cnt sprays ___.
to be' initiated.' The operator stopped

.- the spray pumps af ter about 2 minutes.
.

of operation. -
.

. .-
,

'

- .. .
.

''. g g .

r
.
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N Tir,- (accroximate) ' - Discussion of Events _ 8- --

*

. .

'

'S:30 pm The pressurizer r-lief valve was closed :.
- -

., . ,

in order to repressurize the reactor
,

.
,

.,
. coolant system..-

.
.

.

5:30 - O pm - The RCS pressure increased frc.1650 psi- -

~

to 2300 psi. -. . .
. . , .

. .
,, , ,

'

8 p.m RC pump in loop A was started at which-

.,

tir.>_= the hot leg temperature decreased -c. -

,. -
- -

to about.560 degrees F and the coid icg---:.- .

.- - - temperature increased to 400 degrees. ;..
' -

^
F, indicating flow through the steam, . - . . . .

. , gene ra tor. Thereafter, the reactor was
,

. being cooled by reestablishing' condenser- -

Vacuum and steaming to-the: condenser by'..: . .
.

f . * steam generator A with the RCS cooled. ~
-

.

to about 280 degrees F and 100,0 psi.. 7 .
, .

~. :
Harch' 29'

. . . . .
- .

. . . The RCS temperature and pressure was stabilized at about 280 degrees F
and 840 to 1020 psi. .The maximum reading on the incore thercoccuplesg

.EE was 612 F, but several thermocouples were not within range int computer - -

T. readouts, i.e., the temperatures were higher than a' bout 700 degrees F.
.

March 30 -
- .

The RCS temperature and pressure were stabl'e at'about 280 degrees-F' -
. and about 1000 to .1050 psi. Several-incore thermocouples:were kyond:.J--

the range for computer. readout.-the naximum. indicated reading was.659 v .
. . degrees F. '-The. licensee esticated the size of a bubble of non.

3condensible gas in the RCS to be about 1200 ft at 875.psig. -

.

. -
.

'

Ha rch 31 .,

The RCS ter..perature and pressure remained stable at about 280 F and 1000
' :- psi. Slight drop in pressurizer level 251-191". Te peratures in the - ~

-

. . core es. n2asured from the inc,F). ore therracouples were gradually decreasing- (maximus indicated about 500 The hydrogen recombiner was in an
'

-

,

operable . status but additional shielding was needed and was being
.

'

,

ahtained. .Two samples of containment atr.csphere were analyzed which -

. snowed a hydrogen concentration of 1.7% and 1.0%. Licensee estimated
.3

y, the bubble size to be about 620.ft 0 875 psig. .
-

. . . . . - .
.
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Acril l .. .'t
. , - -

- . ..

P.CS temperature ihd pressure .
~' ~

[ No substantial change inIncore themocouples continue to show decreased trend. .,-.-
-

.

... .

' ' Licensco ' continued hookup of hydrogen recombiners a'nd addition of
1

- shielding. ~ Licehsee calculated valves of bubble size varied. Containment
*p.. ~ . air se.mples indicate 2.3% hydrogen.

. .

~ . . . .
- ..'

.
,

J'. April 2_ -
.

?
.

Reactor pressure stable at about 1000 psi. bcore fhermocouples continued
< . -

*

:. to show a decrease with all ccasugements below 475 F. Inlet and outlet
- - temperatures were still abo'Jt 280 F. One hydrogen recombiner was put in. '

operation to decrease the hydrogen sas concentration in the containment--1. .. .
building.

.

~

-

.
. s.

'

Analysis indicated 'that the oxygen generation rate in reactor less than'

.

oricinally estimated... Measurements indicated that the bubbic was being, , ' -
significantly reduced by degassing, operations. . ..

- -

.

,- .

'.. ,

Acril 3 - .

.

ce, .

". -Reactor pressure and temperature stable at 1000 psi and 2800F, respectively.
Thermoccuole readings analyzed- raximum 4770F, .only 3 thermocouples were
above 400 F. Gas bubble. size much reduced. Containment about 1~.9%0 ..

hydrogen. One pressurizer le- 1 indicator failed. .
.

~ ~ '

~
'

'

Apri1~4 - .

.
- . .

0Reactor pressure and temperature stable at 1000 ~ psi.and 280 F, respectively. -''
-

3
'

Themoccuple maximum temperature was 4550F. Gas bubbic size decreasing.
~ Vent valve on pressurizer intermittently openr.. and degassing continues

..

throuSh 1etdown system. -

.. ,
-~ ,: . . .w .
*

Acril 5 - .

-

.
- -

, ,
,

- ' Reactor pressure and temperature s .ble at 1000 psi and 280 F, respectively.
. Maximum thermocouple reading is 4520i. Pressurizer level responding

~

norrally to pressure changes indicating a completely full system.

. Contain ent 'atr.osphere indicates 2% hydrogen. One recembiner operating,''

, on'e in standby. Pressurizer vented to containment about 15 minutes every' -

-
',

6-8 hour:. -

...
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' ADril 1
-

* ..- *
-

--- . *
..

_ ' F.eactor pressure s table at about 1000 psi and temperature e. bout 2850F. -
. : - -

.

. - ..

At qpror,ir.ately 1: .-
. ,

cochr.t pu .p 2/. was started within about 2 minutes.25 pm, reseter* coolant pump 1A tripped and reactor
-

-
'

.

Shift in therTr-readings. The three thermoccuples previously reading about
coual:

- *

.

40$7 are presently reading between 2850F and 3150F.'. Central thenno--

coupi2 ingressed from 3750F to 4250
abcyc -100 F. . F arid is the only one now reading

,,

p..
.

-

..
. . . . . .

0' '

Contair. ment measurements indicate about 2% hydrogen.

. -

.

Pump-back system for-

r;
.. pump ng waste gas decay tank volume to containment began. -

. :. Aort 7 ' .
'

re .

.

Reactor pressure end temperature stable at about 1000 psi.and 2800 ,
a. -

~~
- respectively. F.s -

,

.

At about 8:00 pm,_the licensee began to slowly lower reactor systca. .
.

pressure in increments of 50 psig.
Tha slow decrease ended when --

-

; reactor pressure reached 500 psi. This intentional pressure reduction
expar.ded gasses trapped in control rod drive housings above the vessel

-

'.
head so that they could be dissolved or.ent. rained and then b
through pressurizer venting and letdown at higher pressures.e gassedThis

!

+

degasification process is cesigned to prevent bubbTe formation as
e

.

coolir.c syste:n in a long term, shutdown cooling enode. pressure and t mperature decrease during the pla~cepant of the reactor
.

i.'
-

,

-

Hydrogen concentre. tion in the containment is about 1.7%.
.
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I. Briefing Notes. -

.

A. URC Inseection Proeren Purpose - - .
. . .

-
- : ;.

.

To ex-~4ne, on a representative sa:ple basis, licensee .cen- i.
'tractor, and vendor safety-related _ activities, centrols. *

'..
'

f records, and work perfor=ance to ascertain ec=pliance with
[ license provisions and regulations relating to health, safety. *

[- coc=ca cefense, security, and protection of the enviren=ent;-
.

establish a basis to issue, deny, suspend, = edify or revoke
{ ': ' a license; investigation of accidents or unusual circu=-

-

i

E stances involving f acilities subject .to licensing and regula-
tion; and to docu=ent such inspectiun for official review'

-
,

,;
,

and public disse =inatics. .
, ,

-
. .

'
'

-
3. -Inseecter/Lieensee Interface' *

.
- .

'

Inspections are usually unannounced, with centact =ade withr;
*

P the senior licensee representative upon arrival at the site.*

Tindings are ce==unicated during the Manage =ent Intervicu at'

T
the end of the inspecti,cs. Managenent Interview attendees
nor ally include licensee and contractor site Managers. If

'

,
.

there are sericus findingt, the Corporate Vice President
,

responsible f'or .the activity inspected usually is asked to
attene. Inspecticn results are forwarded to the licersee, ,

who is required to respond in writing to Ite=s of Nanco=pliance. -
Ihis response cust. include what the liec=ree has done or in- .

.tends to do to correct Ite=s of.Ncacc=plianec . *
.-

.

.
'

.

C. NRC Inseection Secce
*

.,

There are basically six phases of inspection for reactors. .
. . .

These are the Ire-Construction Per=i:, Cons tructica, Prr.-

operational and Cperating Preparedness, Startup, Operations
,, ,

. and Decc==issioning.
.. . ...

1. Pre-Cons t ruc tion' Ph as e .
.

'
' .

The Pre-cons tructi on pe r=it pha.ee begins 'before. the i

|
.

Constructica Per=it is issued. URC inspectors conduct *

a substantive review of the prospective licensee's ;

!quality assurance pregrs= for early design and procure- -
.

!cent prior to accepting an applicatien'for docketing.
-

!Af ter the application is accepted and under review,-

site inspecticas arc conducted to evaluate the appli-
. cant's site preparatic.n progra=. During this phase,

,

.
.

.
'

.
.

. 228 255-
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.

.

the f requency of inspection is ' dependent upcn the a=ount ,

and extent of work being perfor=cd by the applicant.
.

*
* .

2. Conscructica phase .
,

. .

The second inspectica phase begine uhen the Construction
Ferrit is issued and centinues until all construction
activities are ce=plete. NRC inspectors exa=ine, for ', -

safety-related activities, quality assurance progras .

controls, docu=catation, and verk perfor=ance. Typical
,

ite=s reviewed include electrical ccbling, e=ergency
s...~. pcuer sources', contain=ent building constructica, reactor'

ce=pecents, safety-related piping, velding practices andc
{. qualifications, condestructivu testing and precured itas

I,

F documentation. -
.

,

k 3. Freeneraticnal Testi?.g and 0:eratienal Precaredness Phase
..

This phase begins approxi=ately cne year prior to ce=ple-
. .. .

--

tien of constructica and extent through the issuance of'

an operaticg license. The ,cini=us inspection frequency -

-

|~ is eight per year although typically considerably core
... .

are cceducted. The ERC inspectors verify through direct .

*

.
.

observatics, person =el interviews, and review of f acility"
. .

'- records that: syste=s and cc=poncuts i=pertant to the - -
~

safety of the plant are fully tested' to de=enstrate :, .

' satisf action of their design require =ents; and canage=ent
-

.
. -

ccatrols and prece'dures, inclucing quality assurance pro- .

gra=s, necessary for operation of the facility have. been ',

' i=ple=ented and docu=ented. Inspections are also con - -

~

ducted in the areas of plant staffing, training and e=cr- .

gency planning to ensure the facility is prepared to-

=acage nuclear fuel. -
' . ,

' * -

,
4. Startuo Phase . ..

...

This inspectica phase begins approxi=ately six conths'
.

before issuance of the operating license and continues.' _ .

until af ter the .f acility achieves full pcuer and cc=-
=ercial operating status. NRC inspectors verify through
direct observation, indepen'2nt censure =ents , personnel ,

interviews, and reviev of f acility records that: systc=s
*

and ce=penents i=pcetant to the safety.of the plant are
tested under nor=al operating and abnormal transient con-:

~ dit' ions to denenstrate satisfactica with respect to their
~ design require = cats; a d quality assurance and other

'
.

.

. '

-2-.,
'
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, canage=ent controls are imple=ented for the test Program con-
.. .

sistent with regulatory require =ents.;.
,

.- *

. , .-. - ,"

5. Operations Fhase
. ,. :'

.
,
* ,

. . . . . '
- -- n-,

...
- - . . . . . . . .

-
.

The operations phase is effective when an operatir.g license -.

.- - has been issued. Fuel may be loaded into the reactor only
-

when the operating license has been issued. The operations
-

-
phase inspection progran re.= sins in effect for the life of the-,

. . facility (about 40 years), that is until the facility license-

-
~

, is significantly codified to reflect a deactivation, or decom-
missioned status. During the operational phase, NRC inspectors, ,

verify through direct observatien, independent censure =ents,- - -' - - -

personnel interviews, and review of facility records and pro-
: , cedures that: the licensce's canage=ent control pregram is

-

effsetive; and whether the facility is being operated safely
and in conforrance with regulatory require =ents.,

.
. .

*
*

' . .

During this phase, four branches _of the NRC'.s' Regioha17dffice
'-

are involved in the inspection progra=. ..The Reactor Operations
~

.

.
, and Nuclear 5 pport Branch, the Fuel Facil.ity and Materials

.- -' .~
, Safety Branch,-and the Safeguards Bra.nch carry. out a uniform , ~--

' ~

, . . . . inspection program at the facility throughout its operational -
-,

] *

lifeti=e (about 40 years) .- The Reactor Construction Engineerinh
~

Support Branch provides Engineering Support Specialists to
'

provide additional expertise to other branches during the
. Operations Phase. .

-

,

.
*

*
6. Decc nissioning Phase -

,

.

Af ter the useful life of'a f acility and the'-facility is to
, ,

be deactivated, the inspect 1,.n program vill verify that t', .-

'

. licensee's.progra= and controls to deactivate.the fac111t7 .- u-~
-

- effective and in confor ance with the license and the regi li.tery -
'

require =ents covering this phase. Site inspections assure that
facilities that have undergone or are undergoing decommissioning"

are properly maintained throughout the lifetime of this phase.'
,
,

-- .. . -
, .

D .' Inspection Frecuency
,

.

.

Inspections at each facility are accorplished in accordance with a
program established by the NRC Inspection and Enforce =ent Ecadquarterc.,

Inc program is then transferred to an inspection plan for each
O

I

,
.

'
-

_.3 -
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.

- _fa c ility. This inspection plan is aug=ented as necessary with,

special inspections. This approach ensures a degree of unifor=ity
for inspections conducted all over the country. In 1977, Three

2

. . Mile Icland 1 had 37 inspecticas and Three lule Island 2 had 45
inspections. In 1976, Three Mile Island I had 29 inspections and

- Three Mile Island 2 had 20 inspections. In 1975, Three Mile Island..
' *

1 had 28 insp,ections and Three Mile Island 2 had 15 inspections..

ig- In 1974, these plants had 37 and 9 inspections for Units 1 and 2,'

sq' respectively. Since the start of construction, 203 inspections of
.',

,

<.-
-

Unit 1 and 106 inspections of Unit 2 have been conducted.
'

*

,
.

; - - E. Inseector Training -

EI ' .'
.

*

It takes three to six =enths to qualify an inspector for unassisted.sc. ; . site inspections and in excess of one (1) year to develop inspectors
N to the expected proficiency level. ,There are two in'spector cate-
.-: gorias, Project Inspectors and Specialist Inspectors.

i.
The Proje~ct Inspector has pri=ary responsibil' ty for the conduct of.

i
- - an appropriate and thorough inspection progra=. To acec=plish-

1. ' this, he plans the inspection program, perfor=s inspections, and*

~ . =onitors and ceordinates inspecticas performed b'y Specialist In-
,

spectors. -.c ,. .. .

'
'

Specialist laspectors are knowledgeable in given areas in which- ,

', v . they focus their inspections. This assures high qualfty and uniform.
inspections in these areas for all facilities. .

~ The conbination of Project and Specialist Inspectors assures that a
-

thorough, vell-planned, unifor=, ar.d competent inspection program
is conducted.

.-

7. Staffine of F.etion I ~

|. Attach =ent A shows the organization of Region I. A Project Inspector
:

.'- is assigned to each reactor facility. Specialist Inspectors frc=
.-
'

the Radiological end Environ = ental Protection Branch, the Materials
-

'

and Plant Protection Branch, and the Engineering and Nuclear Support
-., Sections are also utili:cd at these facilities as required.,

- .

.
''

-4- ..

-

.

:
.

'
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- II. At ta ch: ents
'

.. .
.. ,

- -
- . . ...

Ge ne ral '
*

- - A. - .*
. .-
-

.

-.
, ... .

M ". 'i
. Three Mile Zsland . Nuclear Statien censists of t.co units of the '

*

. ~
- ..

''' same design but with so=e niner variations between plants. -
I -[T." The nuclear sten supply syste= for each unit is a two loop "

~~...-r.,.. ,~ - pressuri cd water reacter. Unit 1 is designed to operate at:

" . ' power levels up to 2535 E,,'t and vill provide a gross electri-' - -e .

- .%-k
' ' .c al output of 871 We. Unit 2 is designed to opera':e at power'

.

y,
~~.t. - Icvels up to 2772 We and vill provide a gross e.lectrica.1"

,' .l,. _', output of 959 We.
,

.

*
-

,

. . . . , . . , , . .

'.- B. C -.ershio and Manarenent' '-

. ., ,

Three Mile Island Nuclear Statien is cvsed joir.tly by 'three"'

. *
-- wholly owned subsidiary operat.ing cenpanies of General Public .

:_ f Utilities Corporatica (GPU) in the folleving propertions: , ,

'

.

..
,

50%
-

- Metropolitan Edison Cenpany (Met Ed) -

. - -- Jersey Central Pcver & Light cenpuny (Jersey Central) 25%
-

'

~

25%, P,ennsylve.nia Electric Cenpany (Penclec) . ., .
'

.
,

. . .~ .
. . . . . . ..: . ,.,^.- -

.

, - }"- - Mat-Ed is the licensee and has cenplete respcasibility foe -

, '

- engineering, design, cons tructien, operation and mainten..nce -

,

cf the statica. .
.

- .'

. .
..

'
-

.
- The principal centractors who support Met-Ed in Ecsign, cen-

- structica, testing and s ; art-up cf the station are: [ ,

- -

.

. .
. . ..- .

-

Unit 1 . .

..
. -

.. , _ ,

.

- Cilbert Associates, Inc. - Architect-Engineer
* * *

*

Babcock & Wilecx, Cecpany - Nuclear Stea= Systen Supplic:
.

- . -.

United Engineers & Constructors, Inc. - Construction Manage =ent -* *

United Engineers & Constructors, Inc. - Principal Constructico
" Centractor

. , , , .
1 .

~-
. .

'
.

* -'

Unit 2
-

. .. . .- - -

.- .
. .

,

' ~
'

Burns and Ree, Inc. - rchitect-Engineer

.
Babccck & Wilccx Conpany - Nuclear Stean Systen Supplier
United Engineers & Constructors, Inc. - Ccastruction Manager -

.

United Engineers & Constructors, Inc. - Principal Ccnstructica
Centractor.

'

; CP*J Service Cenpany - On-Site Cuners. Agent ..

, ,

.
-

.

..,4

.'
- .- -6- .

. .
,

-- .
~
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In addition to acting as owner's agent for construction, CPU
Service Co:pany is responsibic for Quality Assurance.

~

C. History .

.

.

Unit .1

b The initial application for Three Mile Island Nuclear Station was
submitted by Met-Ed as the sole bvner.on April 28, 1967, as an

>: application for a Construction Per=it and an operating license for
~~ - a single unit plant. A provisional Construction Per=1t for this

.
plant was granted on May 18, 1968. -

.
, _

,

,

~ . An application for an Operating License for Unit 1 was submitted
.

on June 25, 1970, and was a=e.nded on January 12, 1971, to reflect
:? - the joint ownership by Met-Ed, Jersey Central, and Penelee.

: C'onstruction of Unit 1 started in January 1968, and was cocpleted
in March 1974. The Operating License was issued en April 19, 1974.'

- '

Co=: crc'f.11 operation began on September 2,1974. The unit capacity'

factor through Nove=ber 1977, is 73.6%. ,
,~

,

_

. _. . . . "
. .

- Unit 2
. ,

.
, ...

.

.

The ap;'_ication for a construction pernit for Unit 2 was initially
sub ltted for a location in New Jersey as Oyster Creek Unit 2 by

.

Jers.ty Central early in 1968. The site was transferred to Three -

Mile Island and the unit designated as Three Mile Island 2 in
February 1969. The application was also revised to identify Met-Ed
and Jersey Central jiintly as the applicant. An exe:ption authorizing,

start of sone conr.ruction was authorized on June 27, 1969, and a'

,

provisional construction per=it was granted on Nove=ber 4,1969.,

[ Construction was started on July 1,1969, and 'vas about 83 co=plete
,

as of July 1,1975, and was about 97 ce=plete as of Dece=ber 1977.'
~ The presently scheduled fuel loading date is March 1978.

,

A revis~ed application for an operati g license was sub=itted on
. ,,

~ April 4, 1974, and is still under r: lev by Licensing. This appli-

cation was submitted by Met-Ed as the proposed licensee and identifies
Met-Ed, Jersey Central, and Pencice as the joint owners.

.

.

:
7-- . -.

,

.

N
'
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rescriotion of Three Mile Island tuclear Station- p,

1. Three Mile Ts1 nd Station site
.

,

The site for'the Three Mile Island Station is located in
lendenderry Township, Dauphin. County, in Scucheastern.

Pennsylvania, on Three Mile Isladd near the East Shore of.

"

.
the Susquehanna River. The site is about 70 miles north-
east of Balti= ore, Maryland,120 #1es vest of Philadelphia, .

Pennsylvania, and 5 miles southeast of Harrisburg,
Pennsylvania. .

-.g,
Three Mile Island is about 11,'C00 feet long and 17C 3 feet' '

-

." vide. It is located about 900 feet fr:= the east bank.cf.

the Susquehanna River with .its 1 cager axis app;cxicately ,? - -
-due north and south and parallel to the ficv of the,

.

,

river. The gene ~ rating station, consisting of two units ,

ti ,.

is located on the northern one-third of the island.~ ' ,

,, ,

. .

.- Metropolitan Edisen Cenpany evns Three Mile Island in its. .

'

entirety as well as all but several acres of . Shelley ,

,

' ' Island adjacent to it on the vest. The exclusion area is'
*

' . ' 2,000 feet in radius and includes portiens of Three Mile*

_.
Island, the river surf ace around it and a s=all picec cf

,

Shelley Island in the portion evned,by Metropolitan .
.

- Edisen Co pany. ,

c *

Plant grade (Elev. 304) is above the water surface eleva-- '-

tion for the " design" ficod. Protective dikes are provided

to protect the plant from vave action during a " design"~

.-
flood. At the northern tip of the island the top of the' -

dike is at Elev. 310. It slepes doun unifor=1y to Elev. ,

' 305 south of the site with a protective dike across the.

island at this location at Elev. 304.
,

,
'

In the event of a " Probable Maxi =u= Ficod" (?!E), the'

-

- dikes vill overtopped and flood waters vill reach the
*

'. station bui . dings. The buildings are protected against *

'

;
* flooding in that, case up to a level of 4 fcet above the-

FMF vnter level. ,.
.

-
. ,

* -

2. Plant Lavout

As shown on the attached plot plan, the units are located:
the northern end o f Three Mile Island and .' '~ te to'

at

each other. The l uclear Steam Sys:cco are ine d
,

. .

_. 8 _ . . .
.

.
. .

. . .

*
.
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. - -

- vithin the contair .

buildings between them.it buildings with the fuel handling
of Units 1 and 2 respectively.The centrol buildings are south-ea's t and east

buildings are east of Unit 1 and south of Unit 2Tne turbine
the cooling .tcuers are to the northeast and , while.

other on the vest bank of the island.The river water intakes are located adjacent 'to
southeast.'

each '
.

-
.

h"

1 Ctr cal switchyard, geg
'

. I e s orag
. ~ ~ ~t .,~~g C ane. .

storage, etc. 'are shared by Und~s 1 De~'4 e^.ali d" "
.

",

of the shared facilities affe c *. ~ -
g. 2. huever, none'
~'~~

;# -

nuclearsteamsupplysyste{-
P r ti n f the

|
. _

.

-

tures or the cen:TCl3 of e che '
-

.
.

Euclear Steam Sucelv system '
. .

f.
~ ~,

un es
,

. 3.-

- .

*
. -

.

-

. .. . .

N' e ste s ppl7 ste:
.

.

1 cludes the react [ir
.

, _

c , -

vessel; the reacto c N
" "-n M ct r pressure

!

" ,.' .
.

syste:. including the re etor ves E I
-

~ ~ pumps, two stea= gene.-- eu- .eactor ucolant
, -,

;ing piping and valves
'

' " * C'' .
tc h'' controls and thei < I.erconnect,nS Virica and pipingith .<ns tre=entation,

. .

- - .;-,, *
. ,

a. Reactor core -
.

-
,

*.

, >,
_ .

. . . ..
'

'

The reactor core is cade uP or 177 <uel assenblies. -

.
.-

a- dh_
ca }.

PP= h* ' on nd
^-

E a cylindri-3Fe. e re e
. .

. ,aintained 1" Pos<et P- ,

. --on by a stainless s eccl s'truc- * -

ernals, which also serves -

'

dir the c- h
~.

- -

. . . ue1 ,s cc=posea. . he pressure vessel.c* - -

The -
.

encased in zircalcy-4 tu ,'nof Icu enriched uran $um g$,,gg ,
'

s
.

2CS *

asse= bled in a 15 x 'S a..ay <nto each of the fse ro s are--

-
.

asse=blics which also provides space for entry o
-

1. .

-

centrol rods and incore instr -enta ion, ' 16s
.

.

o., reac t:. . control
urnable poisons and soluble boren in the ceoling.vity is provided by control rod assoc.blies*

- -
,

.

.

ate...

ine centrol rods are a:, at t.

.

indiu=-cadnium encased in stainless
- -o ,,

'^
'

Six y-one (61) centrol rod assenblies are prov
tc 1 *ubi

-

and are Posittened by an electric moto'- d ^""
.

ed |
-

.: -

nochanical drive. The Pes s en of each centrol
'

e

asse=bly is indicated < n. t.hc reactor ccatrol rec- ..

.he burmao. le Poisen is composed of Aluminus OxidN' '
A.

.

Boren Carbide encased in Zircaloy 4.
.

.

.
.

.
-

. , -.
. -

' ' " '
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.'

b. Reactor Pressure vessel -. .

.

.' The reactor vessel is~ approx 1=c:cly 15 feet in *

- * dia=ccer and has an overall height of abou: 40 f-;c. *

,
',f The cini=hs shcll * thickness is S-7/16 incb-;. The

total weight of tt.e vessel and ' em- ._ over.440,,

cons. I: is =ade cf Carben 3: eel with an internal, , . . ,

g :: stainless steel cladding approxi=accly 3/16" thick. -

_.. .

-
- ' c. _ Reactor Cocline Syste '

#c:. : -

'

y; ~" . . The reac:or coeling sys'te= operates s a design pres- .

., ,- - sure and ce:perature of 2500 psig and 6500F. The.

;c reae:c .ccolant pu=ps are single scage, vertical,-

' ' '

't centrifugal pu=ps. Two pu=ps are provided en each. . .

,,; loop of the syste: each vi:h a capacity of 92,000 -

,

. gp= at 362 fee: head. They are rated at 9,000 *

.

horsepever and including the =ctor weigh apprcxi- '

,~r-

=ately 60 cens apiece.- * '

i. ~.s
,

, .

!,

The stea= generators are a once through shell and tube !;- -

j. design, apprcxi=ctely 12 feat in dia=ater and 73 feet in.- - '

. ,;.,'"J* heigh: 4-ith a =ini=d: shell thickness of 4-3/16 inches. i
,

A: full lead cocaitic=s they will preduce sten = at 9101,f _ .
'

psig and 570 7. One stea= generator is provided en each
-

0 '
.

.

.

- loop. -.
..

. . .,.

.

* A single pressurizer is provided in order to enintain .

. pre sure in the reactor coolant syste= and preven boil .

- ing. It is approxi=ately 8 feet in dia=eter and 45
- feet in height with a =ini=un shell thickness at. 6-3/16

- inch es . Electric hen:ers-are provided in the icwcr -

.; section and a varer spray no:rle in the upper head in. -
*

' ' -
, order to centrol the pressure and te=perature.-

.
,

..3. -
.

.
' Eeactor piping is carben steel clad en the Laner face-

'

with stainless steel or incenel. The reactor inle:
.

- 0 . piping is 28 inches in diaceter and the reactor outlet
' .

piping is 36 inches in diameter. |.. ..
.

.-
..

~ ~

4. Centainment -
.'. -

.

.

. The reactor building is a reinforced concrete cylindrical.
'~

structure with a dcne reof on a flat foundation mat. The-

cylindrical vall and doce roof are prestressed using a .

post tensioning sys:c=. The building is s:cel-lined for

7' -
-

.
. .

.
* -. .

.
- 10 '

.
-

. e

~ '
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c en t ain= en t. n e liner plate is 1/4 inch to 1/2 inch
.

,

- thick and designed as a leak-tight =e=branc. n e build- -

! ing.ir 130 feet in dia=cter and 157 feet in height to the
- spring line of the decc. De valls are 4. feet thick and -

- - the dc=e is 3 feet thick. D e fcundation mat bears on'

rock and is 11 feet 61.ches thich with a 2 feet slab .

..
over the base liner picte.

~ *
-

-
.

.
.

-
,

- A 23 feet dic=eter equip:ent hatch cad two 9 feet dia=eter-

,

-

.c. . persennel air lecks, c=c of then within the equip = catU- . .
,

hatch, are provided. All penetraticas of the building;
j _ piping, electrical, etc. are carried thrcugh Icak tight
[; , penetrations asse=blies velded to the building liner with..

4' isolation valves provided on all piping. . The reactor,

building has been desig.cd fc- - '~cruci pressure of 60
.

.' '

.

psig and vill be pressure tested at 69 psig.... . -
s-

.

''| . . - Becaus'e cf its prcxi=ity to Harrisburg International Air-,

port, the Catr. gory I buildings have beca designed to. . . *
-

withstand aircraft i= pact. leadings based on a 200,000 lb,

f |- aircraf t at a velocity of 200 knots. .

. ' , . .
. .

. ..~: '

5. Encineered Safetv Features ' .' --

. . .. , . . . -
-

..

. Engineered safety features are provided so that under the - '

.
. .

r.
" _ ', cost severe loss of ecolant accider' (LOCA) they vill .

,

'

prevent =eltdevn of the core, maint. n the integrity of
the centain=ent and ensure that public exposure to radin-

[. ticas vill be belev the 10 CTP.100 limits. They are
..

'

. provided with redundant equip =ent cnd pcuer sources so as
to re=ain effective under such conditions.

. _ .
.

,

-

The fol'leving syste=c are provided:* '
*

,. .
.

-

._ , . n. Contain=ent Syste=s iceluding:
. i .

- _

-
. .

,,
.

, . .

'-! (1) Contain=ent structure described above.
.

.
- - ..

. . ..

(2) Contain=ent heat rc=cval syste=s consisting of.
'

'

'
the reactor building spray syste= and the reac-
ter build'ing air cooling syste=. The air

.

cooling sys:c= censists of five water to air'
'cooling units. nic syste= functions during: .

.' "

normal operatien using three units. Under
'

. LOC 4 cenditions all five units arc operated to
- prevent an increase 1' the air tc=perature

.- .
-

.

- 11 - .

' '
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.

supplied free the borated va:er storage tank or*

.
.

- alternately cay be recirculated frc= the reactor ,
su=p. This systen censists of t to independent ,-

circuits ei:her of which vill sat:.sfy the
.

require =ents i= posed by a LCCA. This sys:cm is
nor= ally ope, rated as part of the decay heat

- re= oval systes during shutdcun of the reactor.
.

. .
. .

I
. . .

, 6. Suecort Syste=s . .-
. ,

<.
.

' '

Although not classed as engincered safety features sys-
. , ,

' te=s,,the folleving syste=s are required f or their support.-
,

..

a. E=ergency pcVer
, .

b. Nuclear services river watet systes'
*

.

Y c. Nuclear ' services c1csed cooling water system - .,.._
d. Decay heat closed co aling water system -

.

.

!
-

,
7 Instru=entatien and Centrols- . .

. ,

-
.

.

~ Instru=entatica and controls' include the safety related-

sys:c=s as veil es non-safety rel::cd syste=s which arc,- :

necessary for effec.ive cperatics of the plant. The -

..

,

.
safety related syste=s include: -

. -

' ''

The reactor pro:cetien syste= which serves to shut- *
-

a.
dcun the reactor by tripping the centrol rods when..

required. -
-

.
.

b. The safety features actuatica syste= which initiates.

' control signals- se as to energize the enginecred- -

.

.

saf ety features syste=s described above.
. .

[ All of the centrols and di. splay instru=cetatica necessary -
4 to startup, oper :e and shu:de n the plant is located in

.

the e mtrol reo= together with instru=ents neces s ry to
,

- .' .

=aintain safe shutdown ccnditions after a LOCA. .

,

.

All safety rela:cd viring, cabic trays, instru=cnt counts,
!

..
~ etc. are color coded. Redundan: 'ines are physically

.
separated or if this is not possible are separa:ed by |

1'

barriers. . ..
... .

4

.
8. Electric ?cuer .

- r:_:cr is genera:cd at 22 Kv and stepped up to 500 Kv' '

'

for trans=ission to a 500 Kv substation off-site.
.
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E=ergency en-site pcuer is provided by two standby diesel-

,

generaters rated at 33C0 V. each. The vorst case load on *

the diesel generator is 2?S? Ku thereby giving a safety
facter of over 500 Kw or about 15.':. The diesel generator

is utilised solely as a standby pcVer supply serviceset "

and it does not serve a secondary purpose such as pcVer
generation for peak de=and periods, etc. *

.
.

.

. The 'nor=al onsite power system for the Three Mile Island
.

*

Nucicar Statica has been designed so that the electrical-
.

, , . pcuer f:ca the tran:=issica network is supplied by two'm physically independent circuits to cinini e the -11keli--
- heed of their si=ultan2eus failure under operating and

*

postulated accident and envi'rennental condi: ices. In the
'

-

event of a failure of either circuit, transfer of the-

.
.

Icads to the retaining sourca is accc:plished aute=ati-*"

cally. This cencept is a basic par: cf the reliability
analysis progra: performed us1=g fault analysis as a- *

design tool. ..-
.

D-C pcvar for centrols,'instru=entation and d-c cetors is
_ provided by tw physically independent 250/125 volt cir-

.

- . cuits. Each circuit is supplied by rectifiers with bat-
. teries as an alternate source. - - -

. .
. . . . *.

'
. .. . . -

- s. * Auxiliary Systems -
*

.. ,

- * *
. ., .. .

' '

a. Uey Tuc1 '.
'

.

. .
. . . ,

. ..

New fuel storage is provided in a separate and pro-
'

.

*

tected area for dry storage in the fuel storage-
area. This area is shared bet *een Units 1 and 2..

-

.

. b. Scent Fuel-
.

..
.

-

~ '
- Spent fu$1 is s tored. in two adj acent pools in the

" '

yuel Handling Building, one for each unit. The
., pools are of reinforced concrete and lined with

stainless steel. Pool vater is borated and is.

circulated through a cooling system to re=cvc decay
.*

. .

heat. Cles:iup is provided by bypass flew through a
filter and de=ineralized.

~ c. Nuclear Services River tJacer Svsted' .
.

-

This sytte= provides cooling vatar for nucicar

closed cycle syste=s, c=crgency diesel generator ,

- 14 .
-

~
~ '
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- engine cooling, HVAC coolers in the control and '

services building, reactor building coolers, and*

*also serves as a backup supply to the Nuclear *. *

Services Closed Ccoling Water Sys c=. The system,

has 2 circuits each with 1007. capacity for a LCCA..

*
'

.. .
. '

.

.d . Decav Ee at Rheeval (DH) Svstem .
* .

.
..

This system re= oves decay heat frca the core during
'

'

5 ccoldewn of the reactor. Two independent 100%
,- ,

-
-

s. .
capacity c'ircuits are provided.

-
.

.
.

.
.

,; ; e. Decav Reat Closed Ceolin: Water System-

Provides secondary ecoling water te the DE system. . .

Two independent 100% capacity circuts are provided.
'

.
"''

f. Nuclear Ser-rices Clesed Ceolinc Watar Svstem ,- ,

. .
,

..

Provides cooling water for nuclear equipment coolers,-

'~. instrunent air ce= pressors and af tercoolers. Two .

;' .

100". capacity circuits are provided with three 100%
*

'I capacity pu=ps. -' .

.
. .

,'~
.

Inter =ediate Cicsed Coeline Water System . , ,g.

Prevides cooling water to eccpenents in the reactor
. .. . ..

.

building which handles reactor coola .' .
'

-

. '
.

.
. . .-

. h. Secendarv Services Closed Cooline Water Svstem
. . . - .

. . . .

.
Provides cooling vatar to nce-cuclear related

~'- equip =ent. -
*

, .

. - . .- ', .

Make-co, Turificatien and Checital- Addition System ---"
.. .

1.
., - .

This system centrals and maintains the reactor'
u

coelant inventory and also centrols the borea cen- .
*

_
. centration ir, the reacter coolant system ,-

-

.. ,

,
. .

10. Seriice Svstems |-

- \

.

.

ne fo11 cuing syste=s are provided as p,upport services:- '

,

*

a. Decineralised vatar system
-

,

.r . b. Portable and Sanitary Water .

.

.. ..
. .
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c. Cc=pressied air systc=s.

- d. Equipnent and floor drainage -

Heating, ventilation and air conditiening syste=s| c.
"

f. Fire Protectica Syste=
~

,

.
g. Cc==unications S.yste .

. . .

,
. -

. .

.". 11. Stea= and Pouer Cdnversion Syste: *

.
.

-
- -

' . .
.

.|
'

The stec= frc= each of the stea= generators is supplied.

5 by two lines to.a cande= ce= pound t o-stage reheat four-,

h. flew turbine 6hich generates the electric pcuer. Steas
is supplied at 900 psia and 566*7 to the high pressure.

.

9. ' - turbine. Exhaust frc= this turbine enters four =oisture
Q - separators for rc=cval of excess =cisture and reheat of.

'-

'
the steam before entry into two low pressure turbines. ~

- Exhaust stea= frc=. the icv pressure turbines is condensed,
3 deacrated and collected is a dual pressure =ain surface

*
*

, . .

condenser for recirculr.:.ica by cendensate and condensate.. _-
. . . - - ,

booster pu=ps.c. *.

.- ,

. .

. . 12. ' Radiesetive Waste'

.
. .

' , .

'- ~

Radioactive vaste syste=s include liquid, gasecus and. ,

~ , ,

solid vaste syste=s.
'

.' .)- . ,. .
-

.
. -

.

*
. .

.

g .. '
. a. Lieuid Waste Syste=s ~

-. ..
.

-
_

.
. .

. .~

The liquid vaste syste= for each unit i.s hcused
.

-

-

vithin the Auxilinr/ Building. It censists of.. .
.

.' tanks, filters, evaporators, coolers and pu=ps with -

-

associated piping, valves instru=ents and centrols.-

,

The liquid vaste system censists of two chains; cne.
.

to service reacter ccolant vaste and-the ether to*
. .

.**- service =iscellanecus vastes.*

. -

-_ a .

'(1) The reaccer coorant vaste chain provides for
.

-

boren rc= oval frc= reacter coolant, collection,..
,

*

holdup.and processing by ion exchange to rc=ove+ *
.

^ , "
.- fissics products, recovery of boric aci,d, *

'

, volu=c reductica by evaporation, stripping of -

_
radicactive gases, recycle of distillate for
reuse and transfer of ccacentrated vaste for

,- disposal. 4 '. '

. .
.

- (2) The ciscel.'aneoua vaste chain collects liquid. .

- vastes fro = drains, dc=inerali:cr regeneratica
Y . .

*
' e

16 --

. .
.

~ ~
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J.aundry and sheva processes the vaste by-
--

,
.

evaporation at Uni' - 1 and disposes caterial'as
required. ,* .

..

b. Caseous Waste Syste=s .
.

- .

.

.
-

- .

Cases are cornally ce= pressed and stored f.= decay |
.

tanks.- After decay to acceptable.. levels.the con . ..
-

,
-

tents of the tanks are sanpled and analy:cd for !
,-

,
. activity. If acceptable the tanks are discharged

"
- through a filter train. All releases are canually

.

c.entrolled and conitore'd.
-

- - -
.

.

'
~ ~ *

c. Solid Waste Syste=s- . ,

.,
_

Solid vastes i:ensists of liquid vaste cencentrations'
.

--
.

and spent de d eralizers resins in addition to the
*'

'~ ~ ? .

nor=n1 solid caterial which has becene centa=inated.. _ - -

Liquid vaste concentrates are stored in the ,:cceen-- .

trated liquid vaste storage tanks which are heated ,' ,
-

.

. .
and covered with a nitrogen blanket. Spent resinn.

'

i
- '_ are alleved to decay cnd then tran:ferred to the

spent resin storage tank at Unit 1. Other vaste. ' _ - ' -
- . . material is packaged, placed i=. 55 gallen- dru=s and--

,

.
.

~ ~ '

s ecred. at Un..it.1.. . . . -

-

- -
- .

. . . . . - .
. . .

. . .
.

.
.

. . . .
. . . .

. .

..
.
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