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RELATIVE SAFETY AL // 32

(?' Safety: Avoid Hz explosion
Criteria: Avoid release of fission products to public
Cool the core (avoid melting)
Process parameters should be available by
measureccnt

1. R.C, Pump (greatest degree of safety)

Advantages a. Effective cooling
. b. Has the most back up options
c. Probably gives most core flow
d. Involves items normaily used
e. Ne know its working
Disadvantages a. Adds to System as much heat as the core (or core)
b. Requires off-site power
: c. Requires higher pressure
: d. Requires make-up pump

2. Natural circulation with solid primary and solid secondary systems.

Advantages 2. Probably better heat transfer than HPIS will give
S b. Still has quite a few options left
€. Gas evolution is less than with boiling natural
circulation

d. P its d t 4 t
ti:: uitﬁol er s%&upsovn at lower pressure

Disadvantages a. Effectiveness mot verified either by analysis or
test
b. Requires off-site power or jury-rig
c. Can't have bad leaks in primary system or needs
considerable make up
d. Off-design mode

3. National Circulation with Nucleate §0111n| with secondary system solid.

Advantages a. Probably gives better heat transfer than solid
natural circulation in primary systenm.
b. MNay permit jury-rigging to rely only on on-site
power.
€. Is a logical sequence if solid primary systeam
natural circulation doesn't work well.

Disadvantages a. Gas evolution could be a problem, &nd could lead
to blocking candy cane. i
b. May disturdb core more than solid natural circulation
. €. Pressure maintenance required in P S
e d. Requires off-site power
e. Has not been verified by analysis on test
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Relative Safety
Page Two

HPIS

Advantages

Disadvantages

RHR

Advantages

Disadvantages

In principle, provides forced flow through core
Doesn't require seccondary system.
Requires only on-site power

Potential for by-pzssing core (via 5.G.'s) needs
to be studied

Keeps system at higher press than RHR

Vent, to the containment and adds to water volume
in the containment y

Was designed to cool core for long terno
Requires on site power only
It operates at relatively low pressure

High radicactivity in the cooclant

Should be upgraded by providing more redundancy
for long term cooling

Operability of containment valves in system not
confirned

Containment Flooding

Advantages

Disadvantages

a.
b.

a.
b.

c.
d.

£.
g

It is the last available resort to cooi core.
It is better than letting core melt in dry
containment

Heat transfer capability is unconfirmed

Mzkes eventual clean up difficult because of large
volume of water and because water will carry debris
to points otherwise cleaner

Endangers process monitoring capability

Potential thermal shock problea if there are
significant hot spots

Loses sump valve, sump pump, reactor system drain
tank pump, etc.

Thnis is most severe off-design use of component

If there is containment liner damage, there is
possible leak path to public

It puts positive pressure on containment
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/£:z) ] Forms of Daceneration ~:7*b; . Sequence Impor tance . Protability-
Al Lossof offstta pamr 1 A ey
; Loss of 1nstnuntaa‘¢h 1 A A

Tys Teo Core T/C's, Pressure, core flcw,

. pressurizer level | .- - . . : Z
E Loss .of RC pumps 1
E Loss of RC pucp seals Il

Can't close pressurizer valve : m

Can't open pressurizer vaive 58 I
Loss of pressurizer heaters 1
Loss of secogdary circulation ‘ v
! Let down valve stuck open 1
Loss of letdowﬁ'systun Y
Nitrogen from accusulator I
" ccumulators stuck closed I
| Contaimment breach VI

Personnel mislocation

Human error possibility I '
H2 explosion I :
Flooding tontainment VI

Failure of barrel check valves . I

Failure of R.Y. head seals ITI

Loss of incore instrumentation seal I

Fire in containment® VI

Fire in auxfliary *
Fire in other areas’

Atr crash intﬁ plant
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aration : Sequence Importarce Probability
ﬂymhun el 1 Bl

ceohbill(y

I.!cllng .SJG. pﬂmmud sccondary VIl 8 A

Foreation of uz Iy o!\ 1 c A

Faflure of contatnzent mtntiaa e A ]

1 ; Evacuation of control roca * A (s

: Breach of waste systea (Site evac.)* A B

Valve aligrament errors : ‘ 1 .A A

: Loss of a1l A/C power B I A B

Instrument/Sampling line leak I11 B B

| Baron dflutfen. I A c

1 Loss of key personne‘l 1 B B
Short term po-er 'lnterruption I A B :

. "Requires further study
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DEGRARATION SEQUENCE STUDY

Identify rcvksJOﬂs to tha planned cooling degradation sequence in the event of

plant/system faflures.

RESULTS
.A 1i{st of possible plant/systea failures s provided in Tab!e I. Additionally,
each failure has bgen annotated to indicate probability and.consequsnce
(importance). These probability and importance designations range from A o C
in descending order 2nd are based on engineering_judgement of the group.

vg:

Each faflure event has been considered relative to the necd for revision of
the reference sequence (Sequence I). Sequencas are identified by number in

Table II.

IMPGRTANT
Four {dentified plant/system faflure events deserve detailed and urgent

consiceration. These are {dentified by * in Table I. -.
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