UNI TED STATES
NUCLEAR REGULATCRY COMVA| SI'SION
OFFI CE OF | NSPECTI ON AND ENFORCEMENT
WASHINGTON, D.C. 20555

March 5, 1984

| EI'NFORVATI ON NOTICE NO. 84-17:  PROBLEMS WTH LI QU D NI TROGEN COOLI NG

COVPONENTS BELOW THE NIL DUCTILITY
TEMPERATURE

Addr essees:

Al hol ders of nuclear power reactor operating licenses (OLs) or construction
permits (CPs).

Pur pose:

This information notice isprovided to advise l|icensees and applicants of
potential |y significant problens associated with the use of liquid nitrogen
that may cool conponents below the nil ductility tenperature (NOT) of associ
ated materials susceptible to brittle fracture. It isexpected that the
recipients of this notice will reviewthe information for applicability to
their facilities. No specific action or response i srequired.

Description of Circunstances:

On February 3, 1984, Georgia Power Conpany notified the NRC of a through

wal | crack alnost conpletely encircling the vent header within the containnment
torus of Hatch Unit 2. Later that day IE Bulletin 84-01, "Cracks inBoiling
Water Reactor Mark | Containment Vent Headers," was issued for action to the
licensees of BWR facilities with Mark | containnments that were incold shutdbwn.
The bulletin requested that these |icensees perform inspections for simlar
cracks.  The inspections reveal ed no cracks.

Ceorgia Power Conpan iscontinuing its detailed investigation of the Hatch
Unit 2 crack. The preliminary investigation has revealed that the vent header
crack islocated inthe vicinity of the purge line outlet to the torus. The
purge line i sapproximtely 20 inches indianeter with the outlet about 7 feet
directly above the vent header crack. Anitrogen line approximtely 6 inches
I ndiameter isconnected to the purge line outside the torus for use in
inerting the primary containnment. The nitrogen thus enters the torus through
the purge line. The prelimnnary indications are that the crack ii abrittle
fracture type of failure resulting fromcooling of the vent header below the
NDT by inpingement of cold gaseous or liquid nitrogen. The thermal stresses
generated by this cooling may have contributed to crack initiation and propa
gation. The vent header material for Hatch Unit 2 is SA 516 Gade 70 carbon
steel with the nil ductility tenperature inthe range of -200F to OCF.
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The nitrogen isused to create an inert atmosphere inside the primry

contai nnent when the plant isinoperation. The nitrogen supply systemis
designed to ewaporate liquid nitrogen and warm the nitrogen gas before itis
discharged. Heater controls are used to maintain the tenperature of the
nitrogen |eaving the system at about 100°F. The discharge valve of the system
i scontrolled by a tenperature switch and i sdesigned to isolate the system if
di scharge tenperatures drop to ®F. However, at Hatch Unit 2, the licensee has
indicated that there have been problens with control of the nitrogen evaporators
and heaters and with the lowtenperature isolation provisions. Under worst-case
conditions of equipment tailure, the discharge tenmperature could approach -200°F.
It appears that the vent header tenperature dropped below the nil ductility
tenperature when the evaporator and heater were not operating properly.

Although there isno indication of other cracks at Hatr' Unit 2, there are
other conponents inthe vicinity of or associated with the nitrogen piping and
purge line that may have experienced large tenperature drops and that may be
susceptible to brittle fracture. These conponents include the nitrogen piping,
the purge line, containment penetrations and associated valves, and the high
pressure coolant injection (HPCI) stear, exhaust piping.

The general concern isthat liquid or cold gaseous nitrogen can potentially
cool vital conponents of the plant below the nil ductility tenperatures of
susceptible associated materials. This may lead to failures such as the one

at Hatch Unit 2. Licensees who have used liquid nitrogen (or other pote~itially
very cold fluids) inapplications where the fluia could come incontact wth
safety-related conponents subject to brittle fracture should consider
inspecting these components for possible indication of cracks.

| f you have any questions regarding this matter, please contact the Regional
Admnistrator of the appropriate NRC Regional Ofice, or this office.

L. rdanDi rect or
Division Energency Preparedness
and En neering Response
Office o Inspection and Enforcenent

Technical Contact: R Singh, IE
(301) 492-8068

Attachment:
List of Recently Issued 1E Information Notices



[ nformation
Notice No.

84-16

84-14

84-13

84-12

84-11

84-10

84-09

83-63
Supp 1

84-08

LIST OF RECENTLY | SSUED
| EWFORVATI ON NOTI CES

Subject

Failure of Automatic
Sprinkler System Valves to
Qperate

Reporting of Radiol ogi cal
Rel eases

H ghlights of Recent Trans
port Regul atory Revisions by
DOT and NRC

Potential Deficiency in
Mot or - Operated Val ve Control
Grcuits and Annunciation

Failure of Soft Seat Valve
Seal s

Training Program Deficienc
i es

Mbt or - Operated Val ve Tor que
Switches Set Bel ow the
manuf acturer'i  Recommecnded
Val lue

Lessons Learned from NRC
Inspections of Fire Pro
tection Safe Shutdown
Systems (10 CFR 50,

Appendi x P)

Ponteittial Failures of
Vst i nghouse Electric
Corporation Type SA-1

10 CFR 50.7. "Enpl oyee
Protection"

RO= Qperating License
CP =Construction Permt

Date of
sue

3/2/84

3/2/84

3/2/84

2/28/84

2/27/84

2/24/84

2/21/84

02/13/84

2/15/84

2/14/84

Attachnent 2
| N84-17
March~5, 1994

| ssue
Issueg t8
Al power reactor

facilities holding
ai DL or CP

Al power reactor
facilities holding
an QL or CP

Al NRC licensees

Al power reactor
facilities holding
an L or CP

Al power reacto
faci'tes h'olding
an L cr CP

Al power reactor
facilities holding
an L cr CP

Al power reactor
facilities holding
an QL or CP

Al power reactor
facilities holding
an L or CP

Al power reactor
facilities holding
i, L O CP

Al power reactor
facilities holding
an QL or CP. and

NSSS & AE



UKMTD STATU
NUCLEAR RUGO.ATORY COMMISSON
WASVINGTO4 'c. UIU

Op'1C4L suisn6s5
FPSA"rV PONIPIVA? US. I=0



W

11Dle MW
0 fo In
1m
Ol now uo *1 w  9M
on 0 :3
X %a 4 %m 03
emli
em
ehW
e M CM
X 6-0 e 4 -
c O @ am & o
em 0% 0% W. 0 i
- - -w emvm Pm
80> 80 “e TCMens A m
-0~ M@ C - m
*~] em a 4 om e
an | to 16
mm O-. L enNm e
- - e
-w-mn3e em -M e
ad em a”~ e a m
& C e M
M d %j v o
* c m 41 1 41 CcM
8.4~0M 5. M CIx MC
[@/%:] *4
14
.CM Ope 0: 0 On
s~ * _ee | C | C
* CMCm. of
O*- 1go, CM go
m -0 C a M - (o}
8-C M bBu cc - CcM
CM ¢ 1 *J
= CM HM HM

Seg~~

lwe em
an

0
%J W
03h

w m
No

0 9i

olds

got (@]

89

c™M

NO

O S agSSSs

"W

cu
me

vm2.w8

nLC

CM

00

o*



If,,..

0999*

Setl

Dib

e e.d.,,,

909

sof

esee....,

0~-~3
li~L

N



gi

A -sr %fbE

he

-CC.

.0

opa

ft

21

00

%.



%1

d9

ft

aas

P9

Oee O*

LU

al

6
1 6
ft B
u
S
S
%4
*a.

* &.l.
A
=

*y
-g 4.



(4

O

I+ @@0@@0OSO 0 81
=1 W~ t!
Z3. - m *b~ --lag
Ob a
'W
@ 4. ON

4

SIPL

69 o



ft-E

op

*GEEQ@@Q@@

06

sq.

f4

04

*0000%)

43.

%ba

be

ft--U

es
B2e13

~d? S

~3S:



oz

14

-0

~Z

NNO

SN

a006

*80h8

0

Zo

W b
~, -9 mm ag
S\I
N p
N
_
V3
4
ke V..
6 -
VZ ~
T; M
-4-ta wmmw ~a04~g
S a a 1e0

1

* .
Y La



C

*

CEO..

Oolr

ad.

-

41M

6

90g

*k* s -~

@ £
o Po N
aa- Vv sV
o =M 421 *
ftso
4=lts-
a~ U4
i~~~
S
. blwo @ s
[ ' .
sJ C
a;
a: a
o 36
4 1
6 - dW ow t ss  as
a SE 44 =5 . >
3Q1
.._”_ a O M&S a3 ~rs4
.

NC



ds

Af

41a

4 La 10vwl:.
—1
O]
6666

*~eeese@e

06

PHUHB

~U4

A

.868

~0-4-~
- 5.

° o

BC

~4

- RO
5 -

T

© <



466066@ @6~ es e € Lo

No
fto ¢
Umvc
: R AVARC & -a
_z * Lz -
P A we LIs
Go o-.. .e=
u twie m mw il - 60
=pi
PS 1P
00.
ZhP
H )
mm 4 W9%-~hS at

% Z ~ :z:th

leS. 1+ 4 0 000000 g.



30

T 0e@@s@-

B.
Q\WO _ . Vo 4
_“m> % ~3! °
§ 3 hi~E *H_.
<-
|<<m— _I T S
Wsy.«m . rvil . :bl
m- 0. -Q ! |© doe
.. 1=l s
W, O-1i~ 3~ <
or-ea
9 0 1 a *S

O-v

a

-:49

@@

433*

ac. | &ud

4- L4

@0

lee

P4

0.3

eeln)

-W
(03
4.
1
.C
vV -
CE~
ir: a
44 6
.. CiB
9
a
a
T~
4p



(I

-~3  ns-
*4

mrst

40 B,.0.

1E04 44

cal - ebb b.
0
PISSn 1:1vg,;
-~  £0
22-3M0
|
a w
\" r
w- 1

00 00 **

60*.

5
Nes a REE™

c.4
5-f z
N
0
2
4.
u
a
a.
4
a
4-1
A4S
N; ~
.460
(0]
0 a*&

z6zZ

- LA
12c.@ |b.
~1
42
SEN

I
u

I-I-I z oo
I
I
I

45. e~

a

g —A.



414..

) —
®
O

)

S vga.

5 ~—~i4 gOB ~

oo

160

e.g....,,

.04 In P ¢
o WIN 2
i 00 IW al sE ¢C LN
a ~to.W ows
w a 5w L 2
N
W4 Fl .- mal = -
Mzz_ ft=9% nluyv
. T 'S mdkdsit -I'a
66664 40 060 S a, )

O m****



(6666

@0000000
AV
Iwo o lwo
a3 b hin
weL .
060..

X' *~ 414"

wec~e

U-3 A %Pb

*0a0f og,

gal

to
let

u owls

*

54

u.A

0610.6

hi'

53
<

‘Dos

Eu..



4 .4 6
c *4
61
bAh A
as W“h
-
o6U.
U
33 , Al
4
orl
9 f g

@0

0000009)1)

*~z _ W\_ m Oom

=61 | or amww_m_.

A0t

60 00 0]0) 0 a

TIMC

if *z

%

c crcg

w
©

w%.B

04

“,mt .__ia

=S we

~5

@95

-.J*hi

—



wmno

114

&wow 1

T.

-0

00

"P.W

lo@bw

CcC

e3 6

*Oe0g

0

0
£
* 4
g
0 . ~
hi
m S
—~b
z
T s
0C4,.
~E43.4*
S

hi

4b

81 .~



((19066

cc

fL6@6E4

@00660,11w

e E.

A5 WEG. -- a
mn
O1l.
P .60 No - o -
my - “c Dy ' oy?
] G ||
6.19A =/o Li

40

@

VP w

ad 3

us
351

64v0

A4*~T
bDBB

u@ ub
B6AWS
ebb A
01 Lea
W.5A
wl |
Am a
e.
»\ml@c a  w=
00 *0 0

-Ot
-9
*~ A
ﬁm»o
- 9k
0
| .
1A.
S
51 5
U
5 a c
C”< -~
Bf
s> BE
men..-
& b 0 b



c scggc —

c
o ~g©

El 666 @00 *6@@O0 . 9 1

*A & oo u
0 0.
low ~ — ~
lo
Fi

to & u.
K U 182 9 vy
hi 63 % 4

— ﬁ — m— U .#Zo hi
! - hi; _o& -

20 ia o "~ *. 4 -4ii
al ! e 9. Obe.
wub
0- 006 R-s
S-lu. e .~ E €a

C

hi

. . l:
fiveh m v k_._” %oi

or* logo SUh Not

aSK -= (¢s. a ak1200 <m

3'0Z- . *i

f 44 4000 @ 0 . S *, S.



lis

geegege~

* eg......

1.1C.

ra

0
L
.44 no
a a0
fto
Ma 1
10p
F adp
too -

335

0SS

zi

zB

**

88)

Sc,

ma* 4

@*

=

e et g

oW

a
C

&rp.
bE

u. -~

< C:
in~' 38
P.—

c



eyl

e o
[o]e)

~i0e~.

(EEQE@@@

oac

%00 a

b.F

04 *

B -

-OW. HR!

@6660

0

@@

.0

1 .gw =Z 8 R

So

0

AW

0

-;|f

-._ ..ﬁxu

0 Se0 i



1%.51

106606600

Ova

. s118

5

i

~1

9.39.0410

Nobb

3

1 3 3 5 S S b

Stamer

See....,,



Eel
Q
e
ru | |
\VAN
Dol” Hos

ET 1..m.ccv
@b637?..Jg
*a.B _ 4£
~Ztlr

*6@@00 *000.0~)

od ¥ 96 0wo
Wi/ -49s
R
o $ust
-7 g
ahl His

=13419;- MCI., WA

al 4 4

02 w O-

* 4 . **40000

I ¢
“_
4 6
<_ <M< S .vN
o z
ciu
cm 06 10
. —We- _ -~
49,
&g cco
4
if |
B u
<<mm_ mL.C _m
V5
Ea.g h
e I
| 1--1
-9 ~-S .
#
*
ggm, = S
%O 3P s
a a | 3



f41

66606S

a6.

P4.31w

14@ 66a66 40

aa

@P

"119

115





