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SCOPE : : :
To define a means to lower and/or to raintain the Reactor Coolant tgmpq:ature
without removel of fluid from the containment during periods when offsite

power is available as well as whan the offsite power has been lost temporarily.

BRIEF DESCRI?TION

The schene would utilize tha installed Main Steam System, the Aux!liary Fead
Pumps, a portion of the Main Feed System and a portion of the Auxiliary Feed
System, the Condensate Storage tanks and two new portable diesel driven

«~800 6 PM pumps and high pressure hose or piping connecting the Main Cungenser
hot wells to the Condensate Storage tanks and a new cross. Connecting 4
pipe with flow control valve between the 4" Chem Connection on the Auxiliary
Feed System in the Control Building access area downstream of EF-FHS 080
and 085 and the 10" Flush Connector on the Main Feed System downstream of
FW-Y18A and 188. It should be noted that with this scheme with the loss of
of fsite power circulating water to the main condenser is lost.

In addition to the above schema, a heat exchanger should be added in a new
line installed betwsen each turbine by-pass line and the condensate storage
tanks. Service water to the heat exchangers will be provided by a separate
diesel driven service water pumps. As a further backup, diesel driven pumps
should be installed in parallel with each auxiliary fecdwater purp. '

(See attached diagram)
ASSUMPTIONS :

A. System can be demonstrated by actual system pressure drop calculations
using actuval pump curves, line losses, etc.

B. Inventory or water in system and rate of decay heat generated is sm§11
enough such that heat in solid feed water, condensater, hot well main
steam system and steam generator will not rise pufficiently for concern
while offsite power 1s lost and circulating water has stopped to the
condenser. However, if the temperature does rise too much, the hotwell
can be opened and quantities of ice can be inserted.

C. Access to Control Building Access area is possible for significant work
(core drilling, welding, wiring piping hanging)

D. Reactor Coolant Pump is operating while the Offsite Power is available.

E. Natural circulatfon initiates after the loss of offsite power.
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EREQUISITE

hat the Reactor Coolant temperature is depressemufficiently (to~203°F)
y dumping steam to th2 evacuated condenser frode A steam generator to
o solfd, in the feedwater side of the A steam gemator and slowly Till
lr-ain"s_'team Tire. :

VANTAGE

L
1{ably will supply cooling to reactor without @hdrawing fluld from con-
intent with or without offsite power.

fesel Driven Nuclear River Water supplies backuwpuctions to the Auxiliary
eed Purp in an emergency.

ISADVANTAGE

st make modification to system that involves wlling, core drilling 2
rotective (against pipe whip and jet impingcmedwall a2nd wiring a

ontrol valve to the control room. Further mustgnp by pcrtable diesel

ump from hot well to condensate storage tank whehot well level rises
oo.’,‘high while Auxiliary Feed Pump take normal s&ion on Condensate Storage
ank.

ECOMMENDATION

ngineer and detail design system modification asutlined in first ex.::.-.;he
n paragraph Il and shown in schematic paragraphll, and install as soon
s possible.

puring the detailed design phase of this design,mstallation of hecat
pxchanger as described in 2nd example in paragrapll should be explored
to determine benefit to safety and reliability okeactor cooling fdcility
pind difficulty to accomplish.
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To: Nr. Ed Zadrouwski, Group Leader
Froa: W. A. Fdehl -
SubjJect: Tranafer of Fydrogen frm Wasie Gas Stopage Tari:s

It is understood th=t two wvaste gas storage tanks contaln npprori:s:.t:f.}
2-5.000 cuft of 53% Iydrogen, b64 E, (65 cther) gac uixt';rr:;ac'_‘;m:.z';a:z::.n.‘?"ﬁeno
tanks have relief '\'rnlves - which eould vent the radicactive gne mixture. In onler
to preélude filling the tanks to relief venling - methals of transfer of cose of
‘he contents are under consideration (by Burmns & Rd"\i*, Inc.).

The long term epproech iz by transfer - through a suitable piping systen
through a‘‘charcoal absorber - to additional storege tankz. At a later dnte, the
rensining ges would be burned in a flov siack,

T heve mide suggestions to minirzize nmf.blc miztures during inatrllatiog
purge, and checkout with Mr, Frank Frtti{, Chief Nuclear En.g{nee:} of Bumc & Rc;:\'c’.
Soce of the mjor precautions included:

- Elieinate or minimize potertial deadands or pockete. REEA
- Prcrvidc{:g N, & purge flov throwgh all lincs.
= Xerify adequnte nitrogen purge - by sampling several pointe-and elther

r
cheai cal; instruzental analy=is.

'

¢ 1.04 maxizun 02 content prior to er;try of waste gas (532 Bp).

The transfer system is nov in design, and purge procedures vill be prepared
within several days. A copy of these will be prc_n-ided subsequently ﬁoééy TETIT—'
and comments (at Marshall Space Flight Center).
-Hr. Patti also inquired wvhether I may be able to aeaist in incpzction of

the piping after {nstallation and prior to sctivation.cnsite at the Three Nile

-




¢ Yelend Flant. T inform=d hiaz “hat thic probebly ce:. be arranzsed and T will cou-
5- =it BASA r -agerent along th.ln'liri'e. :

It 1s u::dc'rntood that 1t will be at leect a week before the rhove systca
emlf be used, Contingency planning - in the event of appreach of relief venting -
mior to the cbove measure - s alco @er—ny. In that cese - reilef venting back
tathe contalncent roaz rather then the stwosrhere {8 under consideration.

A seprrate cero cited the maximmun allowsble Hp inpul to the coatalrment

. = es 2600 cu. ft. per day to prevent a concentration increase under curreat
eslitions therein (2% H, by volume - one recozbiner at 90 cfm flow). This yould
aBos k900 cu. ft. per cday of 53% H2 mixture (3.L efm). An edditicnal sefety
-dl'obvlounly cxists in thet a second recorhiner elso nas been installed but
mt yet activated in order to provide a higher permissible flow.

During entry of the 53% Hy mixture into the containzent roca, & fla=mble
z=e 3011 occur and spurious ignition cannot be ruled out. Thus there ig & resson-
®e possibility that a flaze may at the waste gas entry point. However, this
skxld be a localized stable fleme, without propagation into the geuneral rooz
vodwe or propization back toward the vaste gas tank. Potentisl hezards would be
113ed to overhesting of adjecent ftems. At & flow rate of 3.4 cfm (NTP), the
weximze rate of heat solution (from 53% Fp ga2s) would be 126 kilo calories per
I.i.ﬂt. This aspect should be considered by ergincers familiar with the rystem.

This approach and contingency plan ‘ccms!.dcred sefe and reasonsble with
r-u;:t to flezmability hazards subject to the review and precautionary conditions

and Peits cited above.

Wilbur Riehl ] 66 ] ‘ 2

Rydrogen Cozbustion Consultant
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