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Revision 7
07-15-83

POST-ACCIDENT SAMPLING AND ANALYSIS
OF POTENTIALLY HIGH LEVEL REACTOR COOLANT

1.0 INTRGDUCTION

1

1

.2

This procedure outlines the steps necessary to collect, handle and
analyze a high level reactor coolant sample which could result from
gross fuel failure.

igquipment List

Set up the following in the primary sample hood prior to collecting

your sample:

1.2:1 The equipment detailed in Figures 2A and 2B, with the exception
of the sample bomb.

1.2.2 One magnetic stirrer and one 50 ml poly beaker and a 50 ml
beaker.

1.28.3 A pd/mv meter and pH probe.

1.2.4 A piston hurette.

1.2.5 A lead brick wall of sufficient size to store residue from
analysis.

1.2.6 Automatic pipets, continuously adjustable through 5 ml,
or equivalent.

Eede? Remote handling tools located in the cabinet below the
hood.

1.2.8 Prepare a 1.0 liter sidearm flask with a correctly sized
solid stopper and rubber septum over the sidearm.

1.2.9 Gas syringe

The following equipment is also necessary for this procedure

and need to be made ready.

1.2.10 The gas partitioner for H; analysis.
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1.2.11 The special cart used for transport of the sample bomb.

1.2.12 Tools for ccnnecting and disconnecting sample bomb; 1.2.,
11/16" open end wrench or equivalent.

1.2.13 Remote valve turning tool. This tocl as well as those
mentioned in Step 1.2.12 are necessary for sampling

and should be taken along and placed on the sample bombd
transport cart.

1.3 Reagents
The following reagents are also necessary and need to be prepared.

3:3:% 0.1N NaOH for boron. Obtain a supply from normal boron

analysis.
3.3.3 Manitol for boron analysis.
1.4 Preliminary Steps Initials

I F | Standardize the pH meter.

1.4.2 Organize as much of the equipment as possible
behind lead brick walls in an arrangement
that allows for uncbstructed view of all
operations with the aid of the convex mirror.
(See Figure 2.)

1.4.3 Put new rubber septum on gas bomb.

1.4.4 Check out and prime the piston burette with
fresh 0.1N NaOH soiution.

2.0 PRELIMINARY EVALUATION

NOTE: THIS EVALUATION SHALL BE COMPLETED PRIOR TO ANY ATTEMPT TO ENTER
THE AUXILIARY BUILDING OR SAMPLE ROOM TO OBTAIN A REACTOR CCOLANT
SAMPLE UNDER EMERGENCY CONDITIONS.

2.1 Possible Indication of Fuel Damage

Some or all of the following would be present if fuel
damage had occurred:

- 35 P9 The letdown radiation amonitor (R9) would be
unusually high or offscale.
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Initials

a.1.2 The Unit 2 failed fuel monitor (2RE-109) will
be unusually high or offscale.

G The Unit 1 containment radiation monitors (R1l
and R12) or the Unit 2 containment radiation
monitors (RE-211 and RE-212) would be unusually
high or offscale.

2.8 The Unit 1 containment area monitors (RZ2 and
R7) eor the Unit 2 containment area monitors
(RE-102 and RE~107) would be reading unusually
high or offscale.

2.1.5 The auxiliary building stack monitor (R14) would
show a significant increase due to auxiliary
building airborne activity from the letdown and
charging pump areas.

2.1.6 Evaluation of Sample Room Conditions

a. The sample room area monitor (R6 or RE-106)
and charging pump area monitor (R4 or RE-104)
would give an indication of conditions in
the auxiliary building and sample room.

b. After evaluaticn of the radiation monitoring
system readouts, Health Physics will determine
what airborne and radiation surveys would be
appropriate before auxiliary building entry.

¢. Verify the requirements for auxiliary building
sample room entry, i.e., (1) RWP reguirements,
(2) clothing requirements, (3) respiratory
requirements, and (4) dosimetry requirements
including extremity dose monitoring requirements,
and (5) health physics coverage requirements
including timekeeping.

2.2 Possible Loss of Component Cooling

2.8-3 Verify that component cooling is still in service
to the affected unit. Sample cannot be cbtained
without component cooling to sample room heat
exchangers.
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Open the incontainment hot leg sample isolation
valve (valve 955) and the residual heat removal
sample isolation valve (valve 959) by means of

the switches located outside the No. ] pipeway

for Unit 1 or No. 4 pipeway for uUnit 2.

CAUTION: IF THE AFFECTED UNIT IS ALREADY
ON RHR, LEAVE THE AREA IMMEDIATELY
AFTER OPENING VALVE 959 AS BACK-
GROUND RADIATION LEVELS WILL RISE
SHARPLY.

If the valve No. 955 will not cpen because of
containment isolation, perform the following
steps (1 through 3).

1. Request that the Control Room reset the con-
tairment isolation signal.

2. Turn the local control switch positions for
valves 951, 953, and 955 to the "close"
position.

3. Turn the local control switch for valve
955 to the "open" position.

NOTE: SECTION 3.1.2 MUST BE ACCOMPLISHED BEFCRE
SAFETY INJECTION RECIRCULATION HAS BEGUN.

Leave the area and request control room
to open the hot leg sample isolation
valve (966C).

Verify sample flow by an increase in the
radiation level.

After a minimum recirc time of 15 minutes, return to the
sample station and using the remote valve

operating tool, fully cpen valves 9B and 9A ana

8A and 8B.

a. Slowly and completely close valve 940.
b. Leave the primary auxiliary building.
NOTE: THE VALVE OPERATING TOOL SHOULD BE USED

TO OPERATE ALL VALVES EXCEPT 945, 946,
947 AND 948 (FLUSH VALVES).
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3.1.% After 5 additional minutes, return to collect
the sample. Close valves 9B and %A and then
valves 8B and 8A using the remote valve
operating tool. Make note of the sample
collection time.

NOTE: DO NOT DISCONNECT THE SAMPLE BOMB UNTIL
SAMPLE FLOW IS SECURED AND THE DI FLUSH
IS COMPLETE AS EVIDENCED BY REDUCTION IN
RADIATION LEVELS.

3.1.7 Request control room to immediately close the
hot leg sample isolation valve 966C.

NOTE: IT IS VERY IMPORTANT THAT THE HOT LEG
SAMPLE ISOLATION VALVE 966C IS CLOSED
PRIOR TO STARTING THE DI FLUSH. WAIT
FOR CONFIRMATION FROM THE CONTROL ROOM.

4.0 SAMPLE LINE FLUSHING

4.1 Leave valve 939 open, and fully open valves 940 and 941.
Open valves 945 and 946. Allow the lines to flush for at
least 15 minutes.

NOTE: DO NOT REMAIN IN THE AREA OF THE SAMPLE STATION
DURING THIS FLUSH.

4.2 After about 15 minutes return and measure radiation levels.
If a Chemistry & Health Physics Supervisor determines that
the levels are satisfactory, close whitey valve 946 and
using the remote valve tool, close valve 939. Then open
valve 947 and valve 948 and allow about a l3-minute DI
flush.

4.3 After about 15 minutes, close valves 940 and 941 with the
remote valve tool and then close valves 945, 947, and 948.
Disconnect valve 945 from the demineralized water manifold
and cap both ends. Disconnect the sample bomb from the
fittings using a paper towel to prevent spraying. Remove
the shielded sample bomb from its support. Remove excess
liquid from the top and bottom bomb fittings with a
syringe and dispose behind lead shielding. Replace the
Swagelok caps on the wall fittings and on the bomb.
Transport the bomb, remote valve tool and wrenches to
the chemistry lab on a cart.

NOTE: AFTER DRILLS AND TRAINING EXERCISES, RETURN ALL
EQUIPMENT AND VALVE LINEUPS TO NORMAL.
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4.4 Enter the sample room and notify control room that the
failed fuel monitor (RE-109) is to be returned to

service and that the sample room valving is to be returned

to normal.

4.4.1 Cleose Valves:

'

961C -~ Normal hot leg sample bomb inlet

2. 964C - Normal hot leg sample bypass

3. 965C - Normal hot leg sample bypass

4. 971 - Normal hot leg sink sample valve

5. 939 - High level sample bomb inlet

6. 940 - High level sample bomb bypass

7. 941 - High level sample bomb outlet

8. 945. 946, 947, 948 - Demineralized water

flush valves ~

NOTE: DISCONNECT VALVE 945 FROM THE DEMINERALIZED

WATER MANIFOLD. ADVISE CONTRCL TO REDUCE
DEMINERALIZED WATER HEADER PRESSURE TO NORMAL.

4.4.2 Open Valves:

;

2.

6.

938B - Failed fuel monitor RE-109 inlet
938A - Failed fuel monitor RE-109 outlet
956C - Normal hot leg sample supply valve
968 - Nermal hot leg return valve

969A - Sample system purge to volume
control tank

966C - Hot leg sample isolation valve.

5.0 SEPARATION OF THE PRESSURIZED SAMPLE AND ANALYSIS OF THE GASEOUS
AND LIQUID COMPONENT (Refer to Figures 2A and 2B)

5.1 Collecting the Gaseous Sample From the Pressurized Sample

- O Place the shielded sample bomb in the sample
holder in the primary sample hood.
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3.3 [odine Analysis and Gamma I
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Reporting of Results
omplete and forward Reactor ylant Post-~Accident Sampling Analysis

Report (EPIP-30
SAMPLE RESIDUE
Place all sample residue in the specially prepared lead pig for
iisposal
SAMPLES TAKEN TO KEWAUNEE NUCLEAR PLANT FOR COUNTING
Reference Post-accident counting agreement with Wisconsin Public Service
Kewaunee Nuclear Plant
Kewaunee Nuclear Plant does not utilize the 5 cc glass vial and 1 cc test
tube geometries Therefore, "noermal" samples will have to be diluted and
piaced in one liter poly Dottles 1l the ¢ sent ¢ e 2waunee Nuclea
Plant for analysis
LABELING CF SAMPLES
Label all chloride, noble gas, iodine and gamma scan samples with all
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3% P MCA Results

Isotope Concentration (pCi/cc)

Xe-133
Kr-85m
Kr-88
Xe-133m
Xe-135
Xe-138
Kr-87
Xe-135m
Ar-41
Kr-85
Xe=131m

2.0 ANALYSIS OF LIQUID SAMPLE

2.1 Boron and pH
231 Volume cof sample ml

2.1.2 pH of sample

2:1.3 Normality of NaOH

2.1.4 Volume of NaOH used ml

2.1.5 Concentration of boron* ppm

*ppm Boron = %%4%=%% x (2.1.4) x 10810

r
L]

Chloride

- o | Chloride concentration

2.3 lodine Analysis

&:3:1 Decay time min

2.3.2 Sample count time sec

3:+3:3 Detector

2.3.4 Geometry

EPIP-30
(07-83)
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eeping
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2.0 HAS [ OMPLETED
THE DUTY & CALL SUPERINTENDENT (CCORDINATOR), THE DUTY
AND CALL HEALTH PHYSICS SUPERVISOR AND THE DUTY SHIFT

JUPER

F THIS
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2age 3

Proceed to the R11/R12 cubicle, and place
the 1R11/1R12 sampling system in the
following lineup:

(1) Open valves 1-3200J and 1-3207L.
(2) Close valve 1-3200M.

(3) Verify that the continuous vent
valves 1-32005 and 1-~3200W are
closed.

(4) Close valve 1-3200K.

Connect the 100' service air hcse to the
Chicago fitting lozated on the elevator
side of the cubicle established for
sample line purging.

NOTE: THE AIk HOSE AND PRESSURE REGULATOR
ARE STORED INSIDE THE POTABLE WATER
ROOM.

Verify that valve 1-3200Y 1s closed.

Proceed to the potable water room with
the air hose and pressure regulator.

NOTE: FOR RCT TRAINING EXERCISES, DO NOT
USE THE POTARLE WATER ROOM SERVICE
AIR HOOKUPS, SINCE THEIR USE
UNNECESSARILY BURDENS SECURITY. THE
SERVICE AIR HOOKUPS LOCATED ON THE
EL. 66' CONTROLLED SIDE FACADE WALL
ARE TO BE USED.

(1) Attach thes service air hose to an
available turoine hall service air
outle: using the pressure regulator
designated for this procedure.

(2) Lock the Chicago fitting in place
using the appropriate pins.

Verify with the control room that the
1R11/1R12 monitor is lined up to monitor,
and discharge to, containment atmosphere.

Request the control room to open the
1-3200A&B AOV sample system valves and
the containment isolation valves 1-3200C&G.

e -

-
e
e e ——
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Request control room to close the 1-32
pump discharge 1isolation valve, sacur
pump, and open the 1-3200B&C pump suctic
isolation valves.

e

Continue the purge for 10 more minutes
Request control room to close all pump
discharge and suction isolation valves
secure the pump.

the servi

ETURN
LINEUPS

~

Jnit 2 Containment Atmosphere Sampling Using
Sampling System, After Containment Isolation
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control
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Obtain the designated 100'
line and pressure regulator
potable water room.
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(1) Attach the ser-~ice air hose tc an
available turhine hall service air
outlet using the pressure regulator
designated :or this procedure.

(2) Lock the Chicago fitting in place,
using the appropriate pins.

Proceed to the RE-211/RE-212 cubicle and
perform the foliowing:

(1) Connect the service air hose to the
Chicago fitting attached to valve
32007, and verify that the valve is
closed.

NOTE: THE VALVE IS LOCATED ON THE
ELEVATOR SIDE OF THE R211/R212
CUBICLE.

(2) Lock the Chicago fitting in place,
using the appropriate pins.

(3) Enter the cubicle and perform the
following:

(1) Verify AQV-3200A&B are closed
by visual observation.

(2) Manually close valves 3200K,
N, P, 9, W, EE & FF.

(3) Manually open valves 3200J & L.

Request the control room perfarm the
following:

NOTE: THE SAMPLE PUMP P707A SEALS ARE
RATED FOR 5 PSI. TO PREVENT AN
INADVERTENT AIRBORNE RELEASE,
THE CONTAINMENT PRESSURE MUST
BE LESS THAN 3 PSI BEFORE PRO-
CEEDING.

(1) Verify containment pressure is less
than 5 psi.

(2) Place the sample mode switch located
in the cable spreading room in the
SEPTUM position.
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+Nitlals
3 Jpen AOV's 3200A&B and the containment
1solation valve 3200C _
4) Start sample pump P707A
£ Verify sample flow by observing a flow
increase on FIT-3288 and reaturn to the

nonnuclear room

g. Allow 15 minutes for sample recirculation
and return to the cubicle with two (2

2 cc gas-tight syringes in a hollowed-out

lead brick. On

-

e syringe should have 1 cc
of AgZ inside th

he syring

w
O
¥}
g !
-
(3]
¥

ain two 1 cc gas samples from the sample
tum by means of the gas-tight syringes

( NOTE: LOCK THE SYRING PLUNGERS PRICR
TO WITHDRAWING FROM THE SEPTUM

b Place the syringes in the leak bricks for
transport.
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a Returr to the nonnuclear room and request

the control room close valves 3200B&C.

b Allow the system to pu
25 minutes, then reqgue

room perform the follo

(1) Secure the san.le pump P707A.
Close AOV-3200A and place valve
3200M in its normal posit

(Position

(3) Open AOV-3200B&C.

8]

Allow the system to purge bé
minutes and request t

valves 3200B&C.
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d. Return to the cubicle and perform the
following:

(1) Verify the effectiveness of the purge
by measuring the reduction of the
radiation levels.

(2) Close the service air hose regulator,
close valve 3200Y and remove the
service air hose.

(3) Enter the cubicle and open valves
3200K, N, P & Q.

(4) Close valves 3200J & L.

e. Notify the control room that sampling
has bee.: completed, and that valves
3200W, EE & FF are closed.

NOTE: AFTER ALL DRILLS AND PRACTICE
EXERCISES, ALL EQUIPMENT AND
VALVE LINEUPS ARE TO BE RETURNED
TO THE AS-FOUND CONDITICON.

4.0 CONTAINMENT ATMOSPHERE ANALYSIS

4.1 Volume Adjustments

&.4.1 Before proceeding with th2 hydrogen, radiocactive
noble gas and radiocactive iodine analyses, the
sample contents of both syringes must be brougnt
to atmespheric pressure. Use the shielded sacri-
ficial glass bomb for this purpose.

4.1.2 Insert the syringe through the rubber septum of
the glass bemb. Unlock the syringe locking device
and let the syringe and bomb equilibrate for
approximately 30 seconds. Relock the syringe and
withdraw from the septum. Store the syringe in
the lead brick.

4.1.3 Repeat Step 4.1.2 for the other syringe.

4.2 Hydrogen

Assuming normal equipment setup and preparations are
complete, use the sample injection port on the gas
partiticner, inject a 1 cc gas sample and proceed
using normal hydrogen analysis procedures.



Radiocactive Noble

Ncble Gases

Use the Z cc syringe
the noble gas and

Inject the 1 cc containment atmosphere
one liter poly bottle. Remove the
in the lead brick. Tape over the syringe
bottle Let the gas come to equill
15 minutes while proceed

mple from the poly
on the syringe 1is

a 35 cc vial and coun

Dilution procedure: 1]ec L « sample into
poly bottle and allow toc equilibriate. Withdraw
the poly bottle. If the contact less than

mR/hr, inject into a 5 cc vial d \ normal.
the contact reading is greater

o — HEE 3 MEW CUDTNAD
H DILUTI( USE 2 NEW SYRINGE
STDTANE T8 AAMDY BWET Y DITHAET
,.p\‘.i\J - wWLIS S s el FURNGL V.
AN TAD SAMDI IS WTTW

[IODINE SAMPLES WITH

*AMPT E NIMRE

SAMPLE NUMBER

Al LE v

Unscrew ] € and pour

) c1lver
ce si.lver

If the silver 2z samp less than one mR/hr
ontact, count 3 MCA using the
est

st tube geometry




Determine the total
equation:

a1d 1n determining the

apove equation.

r
) W

L
Wb WM

w
o
o

Pt
J

W

,.
J L G

U

L
J O =

ol

(#

PSR I S I
o o

wom

oo

P

Total Weighted

Each individual iodine 1iso

calculated as follows:

~ 5 m~e T » . v 3 ~ - ~a 1wt A
MCL/CC A . 3 ) 3 rl LONa 5 Lomposxtion

T P
ALCULATIONS

Pressure and Temperature Correction

N

Ask control room supervision for the temperature an
containment (psig and °F). Determine atmospheric
temperature (°F) ' T er in the laborator
psia. Apply the £« - to all
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POINT BEACH NUCLEAR PLANT

CONTAINMENT ATMOSPHERE POST-ACCIDENT SAMPLING ANALYSIS REPORT

1.0 HYDROGEN ANALYSIS

1.1 Scale used on gas partitioner

1.2 Millivolt reading on chart recorder

1.3 % hydrogen from calibration curve

2.0 RADIOACTIVE NOBLE GAS ANALYSIS

2.1 Decay time in minutes

2.2 Sample count time in seconds

R Cetector

2.4 Geometry

2.5 Number cf dilutions : (D)

2.6 Common multiplier*

107
1.0

w

*CM = (D)! x X (Pressure-Temperature Correction)

(P + 14.7)(T + 459)
P (TL + 439)

Pressure-Temperature Correction =

L
Where PC = Pressure in containment (psig)
TC = Temperature in Containment (°F)
PL = Pressure in Lab (psi) where
- P _(mm Hg)
Py = 14.7 X 355 (mm Hg)
TL = Temperature in Laboratory (°F)
(1) See Section 4.3.3 of EPIP 7.3.3. One or more dilutions may be
necessary.

EPIP-31
(07-83)



Results

RADIOACTIVE IODINE ANALYSIS

Decay time 1n minutes

Sample count time 1n seconds

vetector

TINE

Q
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