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Three iiodes of Core Cooling

K

11.

I1I.

High Pressure RCS Mode

* Maintain present cooling but w/bubble control
= turn on containment sprays

RCP off Al
open PORY cC’jL
open P Spray line

anow
L D A )

m
'

repres<: ize by SI to 2000 psi and recover

level in pressurizer {
tiern on RCP i Ay
g - reduce present to ~/orr

-
'

ECCS Injection Mode

Same as above to "d"

Version 1 - Initiate SI
solid pressure
ECC overf . ow

Version 2 - ECC boiloff removes decay heat (boron precip?)

RHR Mode

Same as [ to “d"

(a) Repressurizep in ECC injection to~.200 psi
(f) recover level in pressurizer
(g) turn on RHR

blowdown to szc (4PSI) [No core uncovery] A



~‘\/\ (A }’) { V\-C('t =\'\ vay\w C 41 }é‘rui7
8

ler v oudP verma
C}'l:{ gT“"’*-“-‘C-Y,(Q !"T’lﬂ}ﬁ"ju,. ’4/\ ’e,‘,-(,c A2

"&\:\&:Uvu‘ g’ Q’):tm

C—c'& 124
&M\.\ 'Q’t"\.v\ W\ \) “LZ{:‘: '{K J("[ CAM‘LT LﬂL“-Cw

AA\ (._rv\,«Jc-f. b / S’VLNLW/)

VN Geaan ‘Lt\«‘v\ 97946\.» ¢ yirk e

cgmcl wak L ‘E"' L(AL‘ 'e,
AT \,L/M.q WA c\’(,\f mx»’lﬂua‘{ub«

L‘/\\ Moo Yo
1’\:\,\, A z{an / f ‘z

Wi \.\.\1 (Lw \_,

_5"*"‘/ pien
CYyRLa ‘5,0"-[\ \/af’\fg-

133 330



(o3 /o@ty o [T pac

O

\5J I



Eg Case

I. PRE-REQUISITES TO ESTABLISHING ULTIMATE REACTOR COOLANT
SYSTEM CONDITIONS FOR LONG TERM RECOVERY

!. Degas the reactor. This must be done while we still have reactor

coolant pumps.

Yy
Do this by increasing pressurizer level to at least 300"and maintain

the small bleed on the top of the pressurizer open to continue

degassing.

Aiso, continue to degar through the make-up tank.

2. When sample sink is available, verify total gas in Reactor Coolant

System by normai analysis.

3. The reactor shall at all times be in condition to go immediately o
natural circulation assuming failure of the Al Reactor Coolant Pump

and inatility to start any other Reactor Coolant Pump,

This means:

A. Steam Generator water level in A & B generators must be at 95% of
operate range,

B. Auxiliary Feed nozzle on both generators must bYe capable of being
fed.

C. Sufficient aux. feed water must be available via the emergency
feed nozzles to raise steam generator secondary water to within
10' of the bottom of the upper tube sheet to promote natural

circulation start.

(=
™

Al

15



11, GROUND RULES FOR FINAL CONDITION OF TMI-2 REACTOR

Because of high activity levels in the Reactor Coolant, the decay
heat system must not, repeat, must not be used in the recirculating

mode,

The reactor must be brought to a condition which has minimum reliance
on mechanical equipment and instrumentation inside the reactor
building, The reason for this is that radiation damage is occurring
to reactor coolant pumps and instrumentation which may ultimately

make them inoperable.

The final condition of the reactor must be capable of being sustained
for hundreds of days while Reactor Building clean-up proceeds with
the objective of ultimately gaining access to the reactor coolant

system,

The ultimate condition f the reactor must be achievable from its
present condition through an orderly and deliberate series of maneuvers

involving the least complicated sequencr possible,



111, ULTIMATE CONDITION OF REACTOR
GROUND RULES

Reactor Coolant Pumps assumed inoperable,

All Reactor Building instrumentation assumed inoperative through
progressive failures due to radiation degradation,

Hake-up to RC System by a centrifugal pump cabable of about 500 PSI

head through continuous operation to maintain pressure on the system

via existing make-up or other lines. This may be a new pump (with back-up)

installed for this purpose.

Reactor Pressure read or inferred from discharge pressure of the above
described pump.

Rate of make-up determined by flow meter in discharge of above pump
down stream of a recirc line. Recirc line needed to allow dead head
operation,

Steam Generators are solid with continuous recirculation from auxiliary
feed system from coldest source of acceptable waters on the site, (put
ice in condensate storage tank?)

Temperatures in Steam Generator determined by sverflow water i«
secondary system,

Core temperature monitored by present inrore detectors which are assumed
to survive,

APl pumps assumed a-:ailahle to take water from BWST and cool reactor
through electromagnetic relief valve if core temperatures increase to
unacceptable levels.

It is assumed under the above conditions that natural circulation is

taking place,



IV. ULTIMATE BUILDING CLEAN-UP TO GAIN ACCESS
TO REACTOR FOR RECOVERY

This i= assuming natural circulating as described in Ultimate

Condition of Reactor,

Modification will be made to the recirculating line from the Reactor
Building sump to extract in a controlled manner the 268,000 gallons of
highly contaminated water now in the Reactor Building.

It is assumed that portable materials will have to be brought to the
site to process this highly contaminated water, and ship it for

storage or burial.

The Reactor Building spray system should be considered for water
washing the building to further decrease contamination wnile the

activity described in (2) above for processing water is going on.

Use existing piping, make modifications as necessary to extract water
from the Reactor Coolant System for disposal or purification to reduce

coolant activity and building radiation levels.

Further actions as they are found to be necessary.
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The following presents some specific preposals for contingency

systems for implementation within the next few dayo: x certair'y

before switch to RHR operations. Included are 1) a method for

filtered venting of the containment, 2) a nitrogen supply system

to the containment, and 3) a last ditch mmotol); cperated water

supply into containment.

The possible applications for filtered vent capability include

the Jollowing:

(1) Wish to purge large fraction of gas incontainment because

of large buildup of hydrogen.
(2) Wish to provida low oxygen atmosphere in containment.

(3) Concern about containment pressure, leading to a need to
control or reduce it, rapidlv or slowly, starting from sub-

stantial precsure in containment.

(4) Wish to provide filtered leak path from a pressurized
containment because an uncontrolled leak develops in con-
tainment.

The possible applications of nitrogen addition system include:

(1) To provide low oxygen atmosphere.

\@
(2) e control hydrogen concentration.



(3) To clean out radicactivity in containment atmosphere.

The possible applications of remote water makeup to containment

include:

(1) Provide heat dissipation source if all other heat removal
capability from containment is lost. Would use filtered

vi:n ing system ¢o permit release of steam,

(2) To raise water level in containment to reach or cover

vessel.
(3) To provide water if fuel debris gets to the concrete.

(4) To clean up containnent atmosphere (with spray, if so

connected).

Based on preliminary ideas from NRC, GPU has made the following

specific proporsals:

Filtered, Venting System

Employs Irradiated Fuel Storage Cavity (filled with water)., Dis-
chnrgcg gases and stear from contaimnment well below surface, Noble
gases would pass out through normal gas control system on fuel

storage building.
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Twe options are ,—cposed by GPU,

(1)

(2)

At penetration R552, which is connccted to the construction

air compresscr house, a spoo. piece in 6" line could be roused

and six inch piping run to fuel storage fuel (about 150 ft,
of pipe which would traverse several bays in auxiliary roocw).
To actuate venting, one would now cpen a manual and an air
actuated valve already in existence. Consideration might be
given to a second valve and to reliability and other remote
actuation of air operated valve. Piping would end with crude
sparger below water surface, probably at bottom of pool,
particularly assuming an air compressor is placed in line to
provide 40 ft. of head. (A several hundred SCFM capacity
compressor is planned, preferably electric motor driven, If
not, a regular, diesel driven construction air compressor

is planned). Estimate is two days for installation, working

round the clock.

Second option would be similar but would require removing
one hydrogen recombiner and connecting a 10" pipe at
penetration 551, breaking it at flanged line. This line

alreadv has remotely operated valves.

_,.
e
(o



Nitrogen addition system

This is readily accomplished using existing leak rate test
system at penetration R552., Would tie into construction
air compressor hcuse in unit | area of plant (northeast
corner, outside fence near the switchyard). Would tie in
with liqui‘ nitrogen trucks. Wouid need header to enable
tying into more than one truck simultaneously. Estimated

nitrog#n delivery rate is about 50 SCFM per truck.

Might add isolation valve to system if same penetration is

used for exit from containment for filtereu, vented release.

Remote Water Makeup

Two options are proposed., Both might be empioyed, if further
checks show auxiliary building accessibility is acceptable

for both:

(1) Go into the containment building spray system. Connect

with fire hose to existing fire water headers or to river.

Would need pump for river, might need pump if fire water

headers are used.

(2) Tie into 10" lines leading to containment sump (see
Burns & Roe Dwg. 2026). Would close valves 102 A and

B, open 6A and B to operate. Would cut water into sump.

\-‘



Branch Elam and C.ve Slear of C arn lead individuals
who prepared specific proposals. They are continuing

details plans for implementation,.

Recommend quick review, modification as appropriate, and

rapid implementation.

Loss of Offsite Power

Consideration of additional onsite power sources (D-G,

gas turbines) to provide the capability to sustain a loss

of offsite power. The equipment would need to be compatible
with existing plant equipment and techniczians familiar with

power sources would be required.
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