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06/05/77

THREE MILE ISLAND NUCLEAR STATION

UNIT #2 OPERATING PROCEDURE 2104-3.8
MECHANICAL ORAFT COOLING TOWER QPERATION

.0 REFERENCES

.1 DOrawings Applicable for Operaticn.

.1 Circulating and secondary services water, B4R Owg. 2023.

.2 Operating Procedures Applicable for QOperation.

s} 2104-3.1 Nuclear Service River Water.

vl 2104-3.4 Secondary Service River Water.

s8ad 2104-€.1 Fire Protection.

2.4 2105-1.8 Radiation Monitoring.

8« 2107-1.1 Bop Auxiliary Electrical.

.3 Manufacturers Instruction Manuale.

.31 Marley Cooling Tower Operating Manual, Model 6616-3-03.

0 -/ FMC/peerless pump, model 32 H X B8 Manual.

.4 Applicable System Descriptions.

4.1 Secondary Services River Water, Index 16.

.5 Curves, Tables, etr.

S8 Table 2 MDCT Local Alarms.

5.3 Table 3 MOCT Instrumentation.

.0 LIMITS AND PRECAUTIONS

.1 Equipment.

o’ | Do not operate a cooling fan in reverse for longer than 15 to
20 minutes at a time for deicing towers.

. Do not operate fans manualiy at air temperatures of 4%F or
less (YHM-TR-1923 PNL 10 or SR-T1-3868 thru PNL331 3873).
HOWEVER, :invinronmental temperature limits of 2.2.5 must not

be excee led.

2.0
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2104-3.8
Revision (
06/05/77
Do not stop and than restart fans until a 30 minute off period
elapses. EXCESSIVE MOTOR TEMPERATURES MAY RESULT. FANS MAY BE
CHANGED FROM SLOW TO FAST QR FAST TO SLOW SPEED QPERATICN
WITHOUT WAITING 30 MINUTES.
When shifting fans from fast to slow speed, 2allow a minimum of
30 seconds before erzargizing the slow speed winding.
Bypass operation of MOCT may cause environmental Tech. Spec.
Limits 2.2.5 too be exceeded.
Bypass operation of tne MDCT will defeat the cuoling Twr Hza
inlet Tow alarm (SR-TAL-3880) and indication SR-T1-3880 PNL 8,
SR-TR-3880 (G) PNL 331.
TABLE 1
AUTOMATIC EQUIPMENT SAFEGUARDS
MOCT Fan/Deluge System Interlock, stops all MOCT fans if MOCT
Deluge System actuates (FS-FS- ).
Forward/reverse <. itrol relays are interlocked, such that both
cannot be energized simultaneously.
< 4°F fan shutdown, stops 3ll fans if they are in auto when

MOCT dry bulb temperature is < 4%,

.2 Administrative.
'20‘

A minimum MOCT effluent flow rate of 5000 GPM or 7.2 MGD (SR-
F1-4360, PNL 8) must be maintained to ensure adequate dilution
of radioactive 1iquid waste during their release.

Maximum mixed water temperature (biue pen, SR-TR-3830, PNL
331) shall not exceed 87°F, except as noted in paragraph

2.2.4.6 (3).

3.0
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2.2.3

2.2.4

2104-3.8
Revision 0
06/05/77
NOTE: SR-TE-3880 does not measure NSRW Emergency Flew into

MDCT.
Monitor the AT recorder (SR-DTR-3872, PNL 8) closely during
‘nd after fan/pump switching or speed changes to assure that
the rate of change in mixed river water temperature does not
exceed the + 2% hour limit.
Ouring the period 1 April thru 30 September, the.fol1owing
temperature 1imits must not be exceeded:
a. DOuring normal operation, maintain cooling tower outlet
temperature.
1. Not greater than 7°F above river inlet temp.
2.  Not more than 3°F below river inlet temp.
NOTE: River inlet and cooling twr cutlet water
temperatures are indicated as follows:
River Inlet SR-T1-3880 on PNL 8
SR-TR-3882 (R) ON PNL 311
Computer Point 1031
Tower Qutlet SR-T1-3881 ON PNL 8
SR-TR-3882 (G) ON PNL 331
b. During Reactor cooldown operations, maintain cooling
tower outlet temperature.
1. Not greater than 129F above river water inlet temperature.
2. The differential between river water inlet and
cooling tower outlet. Temperature shall not change
at a rate greate? than + 2°%F/hour (SR-TR-3882, PAL
8).

4.C
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3. If river water inlet temp is 87%F or higher, the
tower outlet temperature shall be maintained at or
below the river ambient temperature. This insures
compilance with both Tech. Specs. and NPOES permit
restrictions.

2.2.3 During the pericd 10 October thru 31 March, the follewing

temperature linits must bot be exceeded.
a. During normal operaticn, maintain ccoling tower ouviet
temperaturs,
1. Not greater than 12%F above river water inlet temp.
2.  Not more than 1°F below river water inlet temp.
b. DOuring Reactor cocldown cperations, maintain coolihg
tower outlet tamperature.
1. Not greater than 20°F above river inlet temperature.
2. The differential between river water inlet and
cooling tower cutlet temp. shail not change at a
rate exceeding *+ 2°F /nour.

.80 If any of the instrumentation required to assure comnliance
with environmental Tech Specs is inoperable; alternate methods
of surveillance must be immediately made available per section
4.3.9.

g.2.7 In preparation for automatic fan operatica, the fans should be
stopped when the MOCT inlet water temperature decreases to
(819F) or less, as indicated on SR-T1-3880, PNL 8.

2.2.8 Insure that the access doors between cells are kept closed.

2.2.9 Close otservance of MDCT operaticn during sudden rairstorms,
or rapid temp. changes is necessary to insure the iT is maintained
within environmental Tech. Spec. limits. ‘5‘}. :?:!:’

5.0
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Prior to initiating changes in the MOCT inlet flow (including

CW blowdown), the CRO should be notified of the change. CW

blowdown must be initiated/secured at a very slow rate to

Operation of the MOCT in the automatic mcde does not assure

compilance with the environment Tech. Spec. limits.

2.2.1¢

minimize AT changes.
e.2.11
3.0 PREREQUISITES FOR STARTUP

31

3.2

Place control switches on
MOCT Pump {cw-p-2A)
MOCT Pump (cw-p-28)
MCOT Fan 2-1 speed select
MCCT Fan 2-2 speed select
MOCT Fan 2-3 speed select

MOCT Fan location/mode select

PNL 8 in the following positions.

PULL-TO-LOCK
PULL-TO-LOCK
QFF

QFF

OFF

PANEL

The following power sources are energized with the breakers in the

following positions.
2-7 Voltage

2-8 Voltage

2-71 White Power lights
2-81 White Power lignts

ENERGIZED
ENERGIZED
ON
ON

3.3 AT MOCT electrical distribution panels 2-71/2-8 and 2-71/2-81,

position breakers as follows:

CW-P-2A 2-7 (Unit 7-3) RACKED IN

CW-P-28 2-8 (Unit 8-3) RACKED IN

FAN 2-1 2-71 (Unit BL1) CLOsSeED
2-71 (Unit CLI) CLOSeD

6.0
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FAN=2-3

SR-VS8

SR-VS6
SR-I26A

FAN 2-2

SR-V268

SPACE HEATER SWITCH
2-71 (Unit Ld)
2-71 (Unit EL1)
SPACE HEATER SWITCH
2-71 (Unit ALY)
SPACE HEATER SWITCH
2-71 (Unit AL1)
2-71 (Unit AL4)
SPACE HEATER SWITCH
2-81 (Unit AM 1)
z- 81 (Unit BM1)
SPACE HEATER SWITCH
2-81 (Unit OM4)
SPACZ HEATER SWITCH

ON
cLOSED
CLOSED
oN
CLOSED
ON
ON
CLOSED
ON
CLOSED
CLOSED
ON
CLOSED
ON

2104-3.8
Revision Q
06/G5/77

3.4 AT MrT elect, distribution PNL MP2-81 position breakaers as

follows
PNl 337A PWR SWITCH 13L8
; 33! PWR SWITCh 14L8

CLOSED
CLOSED

3.5 AT MDCT control PNL area, nositicn switches as follows:

FAN 2-1

FAN 2-2

FAN 2-3

3.6 Startup valve lineup Appendix A is completed.

Direction Select
Speed Select
Direction Select
. peed Select
Cirecticn Select

Speed S:lect

7.0

FWD
LOW
FWD
LOW
FWD
LOW
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3.8

3.9

2104-3.8
Revision 0
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Ensure that the MOCT circulating water pump sump is filled
with water.

Ensure that the MDCT fire protection system is in operation by

verifying:

FS-v5448 Cpen
F5458 Cpen
FS-V5468 Cpen

Fire service nressure of i 100# is indicated at deiuge valves.
Determine mode of fan cperation based on operating envircnmental
and ambiant conditions automatic mode (4.3.2).

Ambient air te jerature is less than 34°F dry tulb and cocldewn
operation is not required.

Manual mode-panel (4.2)

Ambient air temperaturs is greater than 34%F dry bulb or if
cooldown operation is requ red.

Manual Mode-Local (4.3.4)

Ambient air temperature is less than 34°F and MDCT de-icing

operation is required.

4.0 PROCEDURE

4.1

4.1.1

4.1.2

4.1.3

Startup procedure (manual).

gstablish flow to notwater distritution basins by placing Cw-
P2A or CW-P-28 control switch to start position and rzleasing.
Observe that pump red run 1ight engenerizes, discharge valve
SR-V26A or 268 ovens and heacer pressure lcw alarm (8-F-2)
cliears.

Determine desired fan cperating combination bésed on the

following parameters.

(3]
o
e.\
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River water temperature
SR-T1-3880 on PNL 8
Computer Paint 1031
2. MOCT Air Temperatures
YM-TR-1923 on PNLIC

SR-T1-3868 thru 3873 on PNL 331

w
.

Difference between river supply and cooling tower outlet
water temperature; indicated by
SR-DTR-3880 ON PNL 8
SP-T1-3880 and T1-3881 ON PNL 8
SR-TR-3882 (R) and (6) ON PNL 331
4.1.4 Place the first MOCT fan (2-1 or 2-3) in operation by placing
its speed selector switch on PNL 8 to either the slow or fast j
speed position. Observe approp. red running light energizes.
4.1.5 Observe MOCT aT (SR-DTR-3880) indication & MOCT outlet temperature
(SR-T1-3881) on PNL 8 are decreasing. Sequentially start
additional MOCT fans, as necessary until the MOCT aT is within
environn -~tal Tech. Spec. limits.
4.2 Normal Qperation (Manual).
§4.2.1 In this mode of cperation, the cont~ol room operator must be
alert to limits/preacutions and the effects of changes in
ambient conditions.
3.2.2 Temperatures must be controlled within limits set forth in
section 2.2.4 or 2.2.5 (environmental Tech Specs.) by selecting

number and speed of the operating f»ns.

9.6 66 3ay



4.2.3

4.2.4

4.2.5

4.2.6

2104-3.8

Revision O
06,08/77

Fan speed may be changed as follcws.

1. Stop fan by placing appropriate fan speed selector on PAL
8 to OFF.

2. Fast to slow; place appropriate fan speed selector on PNL
8 to Off, wait 30 seconds than move switch to the slow
position.

Should a cundition occur where unseanscnable high ambient air

temperatures combined with lew river water temperatures causes

the MDCT aT to go to zero or less, refer to section 4.3.3. for
continued operation.

Periodically clean the hot water distribution meter in orfices.

(This can be performed while Twr is in operation.

Cocldewn operation.

A.  When primary ccoldown in in progress the following tech
spec limits are applicable.

1 April to 30 Sepbember - Sect. 2.2.4.b.
1 Oct. to 31 March - Sect. 2.2.5.b.

8. During period March thru December the inboard flow control
valves should be opened to their summer positions, if
not, open them.

C. The MDCT is in manual operation [AW section 4.2 of this
procedure, if nct place it in operation.

0. QOuring summer months, prior to primary s;stem cooldown,
secure CW system blowdown until the cooldown has been

complieted.

m

When initiating CH remova’ cooldown of the primary system,
do sc at a slow rate in order to limit the resulting
river water AT excursion to within controllable limits.

bl 338
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Monitor river water AT recorder, (on PNL 8) closely

during cooldown operations.

4.3 Winter Operations (Manual).

4.3.1

Duing the menths of December, January and February the MOCT

should be set up for winter ~peration.

A'

Throttle close the inboard flow distribution valves, SR-V
unit! the water level in the outer hot water distribution
basins approaches ) L of the Cverflow point.
NOTE: Do not allow the hot water basins to overflow.
During night time winter operation, the number or speed
of running fans should be reduced in order to minimize
icing/maintain AT and the rate of change AT within Tech.
Spec. limits.
Example: Initial condition, 3 fans FHST.

a. 2-1 fan to slow @ 30 minute or more intervals.

b. 22 fan to slow.

c. 2-3 fan to slow.

d. 2-1 fan off.

e. 2-2 fan off.

f. 2-3 fan off.
[f air temperature is 28%F to 24%F utilize fans 2-1 and
2-3 for de-ice operations I[AW section 4.3.4. In this
temperature range the aux operator should monitor the
MOCT for icing x every two ho '~s on the lcwer windward
regions of the tower.
Oe-ice the tower as necessary [Aw JSection 4.3.3. Normally
a 10 minute run of fans 2-1 and 2-2 in lcw speed reverse
is sufficient to de-ice the tower.

11.0 g
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E.

2104-3.8
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When the ambient air temperature is less than 2405.

utilize fan 2-2 for de-icing cperition also.

Winter Operations (Automatic).

A.

The automatic control system is designed to prevent tower

icing without continous operator attendance.

NOTE: Automatic operation will not insure compliance
with environmental Tech. Spec. limits on river
water AT,

The MOCT is in operz*tion per section 411 of this procedure.

If not place in operation.

Gradually obtain the operating condition which will be

assumed by the automatic control system (refer to Appindix

"C"). If ambient air temperature is > 34°F, place all

three fans in high speed.

Energize the G.E. logic panel by closing its circuit

breaker on PNL 331A MOCT pump hcouse.

NOTE: The following step should be performed immediately
after completing step 0 above, because of timer
sattings in the autc control logic.

Place the fan local/auto/punel selector switch on panel

8, to the auto position. Fans should operate automaticlly

as described in logic diagram (Appednix C).

1. The - ° 31 logic determines the required fan cperating
¢ ion based on MOCT dry bulb temperature input
data.

2. Correct fan combinations are then started and rotation

of ojerating fans is accomplished.

12.0 60'340
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3. Should temperatures change, the contiol logic will
immediately modify the operating fan combinations as
necessary.

F. Operstor action in thi: mode consists of monituring the
following.

1. Cooling tower inlet water temperaturs,_(SR-T]-BSBC
on PNL 8).

2. Cooling tower dutlet water temperzture (SR-T1-3881
on PNL 8).

3. Difference between river water supply temperature
and cooling tower outlet water temperature (SR-OTR-
3882 on PNL 8).

4. Correct fan combination operating, indicated by
illumination of red and green fan status lights on
PNL 8.

G. Insure all alarms listed in Tadle 2, are clear on PNL
331, MOCT pumphouse.

H. Monitor the MDCT for icing every 3-4 hours, if icing
conditions exist, plare fans in manual and deice [AW
Section 4.3.4.

4.3.3 MOCT operztion at high am'.ient air temperatures combined with
low river water temperatures.

NOTE: When this conditicn existe, the AT across the MOCT
will go to zero or less, as a result of the ambient
wet bulb temperature being at or higher than MUCT
inlet water temperature.

13.0
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A. When the 4T across the MOCT is zero or less, bypass the

MDCT by securing all MOCT fans and pumps cw-p-2A/28.
8. Do not alter CW de-ice flow rate, during these operating
conditions.
C. If river water AT is increasing, secure NOCT blowdown
slowly by closing CW-V17A/178.
NOTE: Notify chemistry Cept. when Cw sys. blowdown is
secured for extended period of time (> 8 hours).
CW system's langler index must be maintained at
0+ .5. If plowdown is reguired, blowdown
intermittently, during the evenings if possible.
0. If river water aT continues to increase, place the idle
nuclear water header in sirvice to decrease aT.
E. If river water & continues to increase and the Tech.
Spec. limit is exceeded; notify supervisor of operaticns
and the PORC Chzirman.
NOTE: The river water AT chart recorder in the control
RM (PNL 8) has a mechanical stop at ~ 11.8°F
aT. Oparatiorn with this recorder at or greater
than 11.6%F AT is unreliable; meniotr river
water AT at the MOCT recorder SR-TR-3882 as per
ETS.
F. When the wet bulb temperature decreases to less than MOCT
inlet water temperature sufficiently to insure a positive
AT across the MOCT; return the MOCT to ncrmal operaticn.

4.3.4 MOCT De-ice operation.

14.0
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Inboard flow distribution valves SP ' have been adjustsd

for . .ater operation [AW 4.3.1.A,

Station Aux. Operator at Local MOCT panel 331.

Or local contrel stations for fan 2-1,2-2 & 2-3, position

speed selector switches to match current fan operating

status.

Check local fan directicn control switches in the forward

pesition.

NOTE: Lecal fan controls switches must match actus:
fan gperating stauts prior to shifting location/mode
selector (on panel 8) to the local position.
This prevents inadvertent speed/direction
changes when fan control is shifted to the MOCT
area.

Place fan location/mode selector switch on PNL 8 to the

"Local” pesition.

At the MOCT.

1. Locally, stop rperating fan (in the tower section
which is to se de-iced) by placing its direction
contrel switch to the OFF position.

2. Wait 2 minutes, than position its speed selector
switch to "Slow".

3. Start the fan by placing its direction control
switch to the "Reverse' position. Observe that its
low speed and reverse red lights .nergize.

CAUTION: Do not operate fans in reverse.for more

than 20-30 minutes at a time. Prolonged

15.0 ol 343
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reverse operation may ailow ice to build
up on fan blades, on the inside of fan
cylinder, on mist eliminators and also, on
the fill behind the mist eliminators
When tower section has been adequatiey de-iced, stop
the fan by placing its directsn control switch to
the OFF position.
Wait 2 minutes, then return this fan to normal
operation (desirrd by CR operator) by pusitioning
its direction and speed control switches as required.
Repeat steps F. (1) thru F (4) for the othr~ MICT
sections requiring de-icing.
Return fan control to PNL 8 as follows.
a. Verify that local speed switches for the 3 fans
agree with PNL 8, speed switch positions.
b. Verify local fan directicn selector switches

(3) are in the forward position.

G. At pane! 8, in the control room, place the panel/auto
Tocal switch to the "Panel™ pesition.
4,3.5 Operation when Normal Temperature Indication not available.

(To avaid violation of Environmental Tech. Specs.).

a.

Loss of AT Indication (SR-TR-3880 an PN. 8).
Calculate AT at least every 2 hours using the available
indication «f river water inlet temperature and MOCT

outlet temperature. Enter the calculated value in the CRO

GG 344
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b. Loss of MOCT Effluent
Temperature Indica*ion (SR-TR-3281).
Take necessary readings on SR-TR-3882 (green pen) r, the
MOCT local panel. If neither the normal or allernate
instruments are operable then use SR-T?-7740 (blue pen)
on MOCT local parel and enter the readings in the CRO log
every 2 hours.
¢. Loss of River Water Inlet Temperature Indication (Cevouter
point 1031).
Take necessary rezdings on temperature recorder SR-iR-
3882 (red pen) on the MUCT lccal. If neither the normal
or the alternate instruments are operatle, monitor river
water inlet temperature on computer Point 1031.
4.4 Normal system Shutdown.
A. Stop operating MDCT fans as follows.
1. Automatic Mode.
a. [If operating in autcmatic mode, place the
local/auto/panel switch (ON PSL 8) to Panel.
b. Place high/off/lcw switch on PHL 8 ¢ .h fan to
OFF position.
¢. De-energize G.E. Logic panel by opening its
breaker.
2. Manual Mode.
a. Place fan high/off/low switch on PNL 8) for
each fan to OFF position.
8. Stop operating MOCT pump, by placing its -control switch

on PNL 8 to the stop position and releasing.

17 0 oC 345



C. Open SR-VS58A and SR-V588, MDCT header drains, to prevent
freezing of lines on Tower, during shutdcwn when temps

may be less than 32%F.

18.0
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TABLE 2

ALARMS ASSOCIATED WITH MCCHANICAL DRAFT COOQLING TOWER

ALARM

H,0 Temp at lower
Lguvers Lo

Cooling tower
HSO inlet temp
L

Cooling Tower
H,0 Qu:'et temp.
L8

Mixed River Water
Disch Temp Hi
Cooling Tower

Hzo Disch. Temp
H.

Cooling Tower
H%O Qutlet Temp
H

River Water
Supply Temp.
Lo

2-1 Fan % speed

Control Logic Trouble

2-2 % speed

Control Logic Trouble

2-3 Fan % spes.

Control Logic trouble

Insturment Power
Supply failure

Cooling Tower Trouble

MOCT FAN Trip

LOCATICN

MDCT Local
PNL 331

MDCT Local
PNL 331

MDCT Local
PNL 331

MDCT Local
PNL 331
MOCT Local
PNL 331

MDCT Local
PNL 331

MDCT Local
PHNL 331

MOCT Locail
PNL 331

MDCT Local
PNL 331

MDCT Local
PNL 331

MDCT Local
PNL 331

Control Room

PNL 8. C'7

Control Room

ACTUATING DEVICE

SR- ('S-3880

SR-TS-3881A

S0-TS-38818

SR-T

SR-TS-13882

Any MOCT Local Panel Alarm

Fan 2-1, 2-2 or 2-3 trip
(OLx 2-i, 2-2, 2-3)

SETPOINT

33%

ds r

37%

87°F

87°F

32.5°%

(S2e Appendix)

(See Appendir)
(See Appendix)
(See Appendix)

Loass of AC power
from Dist. PN
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ALARMS ASSQCIATED WITH MECHANICAL DRAFT COOLING TOWER

ALARM
MOCT Pump Overlead

MDCT Pump Disch. Hdr.

Press. Lo

MDCT Fan
Reverse Rotation

LOCATION

Control Room
pNL 8. E-Z

Control Room
PNL 8, F-2

Control Rocm
pNL 8, D'7

ACTUATING DEVICE

Overload on CW-P-2A/28

(7&/C4-P-24/28)
SR-PS-1087

Any Fan setup for reverse

operation (RX &)

20.0
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TABLE 3

MECHANICAL DRAFT COOLING TOWER INSTRUMENTATION

PARAMETER IDENTIFICATION RANGE
River Water Supply SR-TR-1882 (Red) 25-100°F
Supply Temp.
Cooling Twr SR-TR-3882 (Green) 25-100°F
Disch. Temp.
Ccoling Twr SR-TR-3880 (Ped) 0-11C F
Air Temp
Coaling Twr SR-TR-3880 (Green) 0-110%F
Inlet Temp
Mixed Disch. SR-TR-3800 (Blue) 0-110°F
Water Temp.
Cooling Twr. SR-T1-3868/3863 0-110°%F
Air Temp.
Cooling Twr. SR-T1-3870/3871 0-110°F
Air Temp.
Cooling Twr. SR-T1-3872/3873 0-110%F
Air Temp.
Mech. Draft SR-TR-3879 0-110%F
Cooling Twr. Records SR-T1-3874,
Water Temp. 3875, 3876, 3877, 3878

8§ 3879
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APPENDIX A
Startup Valve Line-Up
Required
Valve No. Valve Name/Function Pasition [nitial
SR-V26A CW-P-2A Discharge Valve cL o et
SR-V27A Inst. Root to SR-P1-2005 0P L
SR-V28 [nst. Root to SR-PS-1087 or ——
SR-V58A Header Drain Valve cL .
SR-VT1A STuice Gate to CW-P-2A Basin uP R
SR-V718 Slucie Gate to CW-P-28 Basin QP R
SR-1V-546 Isol. to SR-P1-2005 op Sl
SR-1v-547 Orain for SR-P1-2005 cL e
SR-1V-544 [sol. to press switch 1087 oP R
SR-1V-345 ( -ain for SR-PS-1087 cL _____
SR-1V-342 Isol to SR-P1-2006 op i
SR-1V-543 Orain for SR-P1-2006 cL o
SR-V2€3 CW-P-28 Discharge cL e
SR-Y278 Inst. Root to SR-P1-2006 op I
SR-VS88 Header Orain cL R
SR-VSS Tower Basin Bypass To CL I
Site Discharge

$R-FV-28 ast Her Outboard Dist. Valve (T)___ (U™
SR-FV-2A East Hdr Inboard Dist Valve  (T)___ (U™ )
SR-FV-20 East Hdr Qutboard Dist Valve  (T)___ JurmS
SR-FV-2C East Hdr Inboard Dist Valve  (Tj___ J9"S__
SR-FV-2F East Hdr outboard Dist Valve  (T)___ (S

22.J
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Startup Valve Line-Up
Required

Valve No. Valve Name/Function Position Initial
SR-FV-2F East Hdr Qutboard Dist. Valve (T) g;::s
SR-FV-18 West Hdr Qutboard Dist. valve (T) gg;:s
SR-FV-1A West Hdr Inboard Dist Valve (T) (;:;;s
SR-FV-10 West Hdr Qutboard Dist. Valve (T)-__ g;;:s___
SR-FY-1C West Hdr Inboard Dist. Valve (T) 5:2,':‘
SR-FV-1F West Kdr Outboard Dist Valve  (T)___ g::::s
SR-FV-1E West Hdr Ir'oard Dist. Valve (V) ____ 5;2:5_—_

23.0
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APPENDIX B
Signatures of those performing/supervising valve liro-up

Valve Line-up Signature Shest

Operator | Cperator | Shi1¥% roreman or
Initials | Sianature Shifs Date supervisor Sig. |  Remarks

| |
! i
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THREE MILE ISLAND NUCLEAR STATION
STATION PREVENTATIVE MAINTENANCE PROCEDURE IC-3

MECHANICAL __ 2.0 TITLE: RTD TEMPERATURE

ELECTRICAL ____ LOOP CALIBRATION

INSTRUMENT _ 3

UTILITY

PURPOSE

To outline the steps required for uniform calibration of all RTD
Temperature Loops.

PREREQUISITES

Log any jumpers applied or leads lofted, in the Control Room "“Jumper
and Lifted Lead Log Book" according to Administrative Procedure
1013.

Obtain a copy of the reference manuals for each particular instrument
in the locp.

All test equipment used must be traceable to the National Bureau of
Standards and be within its current calibration period per 1022.

The instrument ian shall review the interlocks and control functions
with the Shift Supervisor/Foreman. The Shift Supervisor/Foreman
shall consider potential effect on plant operation.

The Shift Supervisor/Fereman shall determine any Tech Spec requirements
associated with the instrument and will perforu redundant component
testing or log equipment out of service as applicable.

Comply with AP 1002 and AP 1003.

Initiate an RWP, if required.

ACCEPTANCE CRITERIA

1.0
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S.1 RPS temperature lcops must b2 accurate to + 1%.

5.2 A1l ICS/NNI temperature loops must be accurate to + 2%,

§.3 "Balance of plant" 2quipment temperature loop accuracy is the sum
of the accuracies of the components in the loop.

5.4 Ac left data must meet the tolerance specifiad on the MTX data
sheets or as specified by the manufacturers.

6.0 PROCEDURE

6.1 Disconnect the incoming lead wires to the RTD at the RTD connection
head.

6.2 Connect a precision decade box (+ .01%) to the incoming wires in
pla~e of the RTD.

6.3 Insure that the calibration data for the loop is current per [&C
Department érocedures 1432-1 or 1432-2.

6.4 Apply the appropriate resistance for 0%, 25%, 50%, 79%, and 100% of
the temperature range of the instrument and observe and record the
indication of temperature "as found".

6.5 If the indication is not within the tolerance required per Acceptance
Criteria of Section 5, troubleshuot the individual loop components
as specified in the equipment vendur's manual.

6.6 After adjustment*s, repairs, ad/or replacements of components as
required per tech manuals are com, 2te, apply 0%, 25%, 50%, 75%,
and 100% of the temperat.re range of the instrument and observe and
record the “as lTeft" indicati. « of temperature.

6.7 Disconnect the decade box from tne incoming wires to the RTD.

6.8 Reconnect the incoming wires to the RTD connection head.

6.9 Apply calibration s ickers and assign next due date per P.M. Schedule.

2.0
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6.10 Date and initial the P.M. completion record.
§.11 Restore lifted leads, remove jumpers and complete the 'ug referenced
in 4.1.
6.12 Remove all tools and materials upon completion of work and clean up
the work area.

6.13 Turn the system over to the Shift Foreman for functional testing as

! applicable.

3.0 .
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UNIT #2 QPERATING PROCEDURE ?734-2.11
REGENERANT WASTE NEUTRALIZATION
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THREE MILE ISLAND NUCLEAR STATICN
UNIT #2 OPERATING PROCEDURE 2104-2.11
REGENERANT WASTE NEUTRALIZATION
1.0 REFERENCES
1.1 Drawings Applicable for Qperation
1.1.1 Make-Up Water Treatment and Conde sate Polishing, B&R Flow
Diagram 200S.
1.1.2 Demineralized Service Water, B&R Flow Dizgram 2007.
LA Pretreatment Plant, L*A Water Conditicning, 8&R File No. Q14-
Qo-a1a1.
1.1.4 Denineralizer Systam, L*A Water Conditioning Co, B&R File No.
014-00-0510.
1.2 Operating Procedures Applicalbe for Operation
1.2.1 2104-2.1, Cycle Make-Up Fretreatment.
1.2.2 2104-2.2, Demineralized Water.
1.2.3 2104-2.3, Instrument Air.
1.2.4 2104-2.10, Seryice Air.
1.2.5 2104-3.6, Circulating Water.
1.2.6 2104-2.2, Condensate Polishing.
1.2.7 2107-1.4, Heat Tracing.
1.3 Manufacturer Instruction Manual
1.3.1 L*A Water Purification System, Volumes I thru V (14.C0)
1.4 Applicable System Descriptions
1.4.1 Condensate Polishing, Index No. 48
1.4.2 Make-Up Water Treatment, Index No. 4C

1.4.3 Demineralized Service Water, Index No. 5



1.4.4
1.4.5
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Instrument and Seryice Air, Index No. 10

Circulating Water, Index No. 15

1.5 Curves, Tables, etc.

None

2.0 LIMITS AND PRECAUTJONS

2.1 Equiprient

2.1.1

2.1.2

2.1.3

2.1.5

Verify PH instrumentation calibration is current. Compare
indicaticn with sample analysis when performed to verify
accuracy.

During their cperation, check neutralizing effluent disposal
pumps NT-P-2A/3 for abnormalities.

when pumping acid or caustic, check for positive {ndication of
siphon breakers opening an& closing to insure solution 1is
being added. Allow approximately 1/2 hour intervals between
acid or caustic additionms.

Always maintain caustic temperature above 70°F.

2.2 Administrative

2.2.1

2.2.2

2.2.3

2.2.4

Relative to Environmental Safety, do not release neutraliziang
tank contents at a high rate to the river and observe all
environmental permits and restrictions.

Ensure the heat tracing on the system cemponents and 1ines is
energized for both freeze protection and to prevent chemica}
(caustic) crystallization.

Adequate safety precautions for strong chemical solutions must
be observed when working with caustic or acid.

Use care when feeding acid and caustic to neutralizing taﬁk to
prevent overshooting chemicals resulting in excessvie ‘use of

chemicals and cverheating nf the tank and pump.

3.0 vl 359



2104-2. 11
Revision Q
06/17/77

3.0 PREREQUISITES

Initial each step.

3.1 Instrument Air available per 2104-2.3.

3.2 Service Air is available per 2104-2.10.

3.3 Demineralized Service Water Systam is in operation per 2104-
2.2.

3.4 Electrical power available per 2107-1.1.

Component, Source unit
$D-P-7A MCC 2-31A 88
$D-P-78 MCC 2-41A 48
WT-F-8A/B MCC 2-31D 28/28
WT-p-2/10 MCC 2-31D 1F/3A
WT-Y455 Later !
WT-Y456 Later

___ 3.5 Valve line-up complete per Appendix A.

3.6 Automatic neutralization of the nmeutralizing tank is not
permitted at present time.

3.7 Automatic termination of release by PH should Se utilized.
releasing waste in Manual, have .hemistry check PH every 2
hours.

3.8 Water treatment sump pump (SD-P-7A/B) control switches in
AUTO.

sto4 and 50% NaOH. (See 2.1.4).
____3.10 Control switches in STOP for acid pump WT-P-4. and caustic

pump WT-P-10. Located on Panel 3Q3.

4.0
Ll

If

3.9 Ac!d and caustic storage tanks at sufficient level with 23-36%

260
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____3.11 For personnel safety, usa care when feeding aicd and caustic
to the neutralizing tank.

_____3.12 Caustic storage tank (WT-T-8) heater control switch in AUTO.

____3.13 River Water Pump snifting must be coordinated with both Control
Rooms.

____3.14 When dischargeing Unit 2 Neutrailizing Tank only

3.14.1 Verify that the Station river water flow is greater than:
a) 25,000 GPM with no Unit 2 Secondary River Pumps running.
b] 33,000 GPM with one Unit 2 Seccndary River Pump running.
¢] 41,000 GPM-with two Unit 2 Secondary River Pumps running.

3.14.2 Discharge ratz is limtad to less than 100 GPM or < 6,000 GPH.

3.15 When discharging Unit 2 Neutralizing Tank at the same time

Unit 1 is releasing its Neutralizing Tank.
3.15.1 Verify that Station river water flcw is greater than:
al 50,000 GPM with no Unit 2 Secondary River Pumps running.
b) 58,000 GPM with one Unit 2 Secondary River Pump running.
c] 66,000 GPM with two Unit 2 Secondary River Pumps running.
3.15.2 Discharge rate is limited to less than 100 VM or < 6,0C0 GPH.
4.0 PROCEDURE
4.1 Manual Neutralizaticn of Tank.
Initial Each Step Upon Satisfactory Completion.
4.1 Verify on LAWT panel that Recycle/waste valyes NT1 and 2
control switch is in "AUTO".
__4.1.2 PLACE air operated local override switch to:
"OPEN" for WT-V35Q0 Recycle "NTR" valve. |
"CLOSED" for WT-V25 Dispesal "NTD" valve.

5.0 ol 261
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4.1.3 Place an effluent Dispes.l/recirc pump WT-PeA (88) control

switch at LAWT pane! inte AUTO for low level shuts?f.
(If HAND must be usad, monitor tank level mere clesely).
__4.1.4 Verify Neutralizing Tank is ncw being recirculated.
4.5 Neutralize the tank contents, (and verify same) bv CAREFULLY
adding acid using WT-P-2 and autcmatic anti-siphon valve
WT-V456 if PH is above 8.5 or CAREFULLY add caustic using
WT-P-10 and automatic anti-siphon valve WT-y455 if PH is
below 6.5.
NOTE: Chemistry may be able %o supply quantity of
acid or caustic required %2 be added.
4.1.6 Wk .n the Nautralization Tank PH is between 6.5 and
8.5, the Shift Foreman/Sup-rvisor must initiate a "Waste
Neutralizing Tank Release Permit”.
4.1.7 Before releasing 2 neutralization tank from Unit 2,
determine Unit 1 is releasing its neutralizaticn tank.
4.1.8 Verify sufficient river water flow across Unit or Staticn
for discharge mode.
4.1.9 pertnrm the following steps +o initiate the release which
provides autematic termination if PH is not is the 6.5 o
8.5 range.
. % PR Verify WT-Y25 release valve QPENS by placing its local
air control bex override switch to "AUTO".
__sam “THROTTLE OPEN" the LOCKED jsolation valve WT-V73 to
obtain the desired 100 gpm (by timing level decrease).
_____5.1.12 Obserye that the Fi controller is operating sroperly in
that the dispesal yalve WT-V25 s only open with a P4 in
the range of 6.5 %2 8.5.
6.0
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NOTE: Manuai release with WT-V25 lccal switch ..

"OPEN" position is allowed with Shift Supervisor/
Shift Foreman permission and constant observance
of PH in the case of 'nstrument malfunctions.
Verify sampling is obtained per release permit.
If PH exceeds the 6.5 to 8.5 range, neutralize apain per
4.1.5, resample for PH and continue.
When WT-P-SA (88) stops autcmatically due ts low level
setpoint, it can be re-started in "HAND" to constantly
monitor level and reduce it to a minimum of 23.5" (4,000
gallons) if required. (Do not allow pump suction to
become uncovered).
*LOCK CLOSED" WT-V73, place local air switch for WT-V25
to "CLOSE", verify WT-P-8A (8B) "OFF" and preocess the

Release Permit.

4.1.17 Flush PH cell after release per following steps:

4.1.18

4.1.19

4.1.20

4.1.21
§4.1.22

CLOSE WT-V3088 Neutralization Tank PH cell sample isolaticn
yalve.

Yerify CLOSED WT-V Later Neutralizaticn Tank PH line

sample isclation valve.

Connect flushing hose to "snap” connector at D0-V79.

OPEN 00-Y72 to provide flushing water.

Partially OPEN WT-V Later flushing hose valve at PH cell
and flush P4 cell for saveral minutes into Neutralization
Tank.

NOTE: PH Indication as being Neutral.

7.0 ol CO1
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4.1.23 CLOSE D0-V79 to isolate flushing water.

___4.1.24  CLOSE WT-V Later Mlush water valve at PH call and disconnect

hose at 00-v79 (and coil it up).

4.2 Automatic Neutralization of Tank

Initial Each Step Upon Satisfactory Completion.

4.2 Place acid injection pump WT-P-9) 2nd caustic injecticn
pump (WT-P-.J) control switches in AUTQ.

8.2.2 Check recycle and disposal valve control switch NT1 and

2, on LAWT Panel, in AUTO.

__4s.23 Check WT-V35Q local recylce "NTR" valve switch is in OPEN
position and WT-VZ5 disposal NTD valve switch is in AUTO.

__4s.2.4 Place an effluent dispesal pump (WT-P-84/8) control
switch in AUTO for automatic operaticn, (of if necessary,
place an effluent dispesal pump contrel switch in HAND
for manual operaticn).

4.2.5 Observe that the pH controller is operating sroperly in
that the Neutralization Tank Waste Disposal Valve WT-V25
does not cpen unless indicated tank pH is in the range
6.5 to 8.5. (When neutralized, initiate a Release Permit,
Appendix C). Throttle open WT-V73 to obtain a 1C0 gpm
release rate (by observing flow indicaticn).

4.2.6 If in manual pump control, STOP the effiuent disposal
pump when the desired tank level is reached. (minimum
23.5", 4000 gallens).

6.2.7' When Neutralization Tank Waste Dispcsal is no longer
desired, place control switches for pumps WT-P-3A/8, WT-

P-4 and WT-P-1C in OFF.

., ol 002
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4.2.8 Lock closed WT-V73 and place local WT-V2S dispasal NTO
valve swtich to closed positicn.
§4.2.9 Flush pH cell per section 4.13.

4.2.10 Process Neutralization Tank Release Permit.

9.0
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APPENDIX A
Yalye ine-Up
System: Manual Waste Neutra! .ing and Tank Release Date
Valve # Description Position Initial
WT-V308A Neut. Tank Eff. Recirc. Isolation ;gioggéga
WT-v3088 Neut. Tank Recirc pA Inst Isclation oP R
NT-Y308C Neut. Pump WT-P-8A Sucticn Isciation 0P I
WT-Y308D Neut. Pump WT-P-88 Sucticn Isclation oP
WT-V3C8E Neut. Pump WT-P-3A Discharge Isclation opP
WT-V308F Neut. Pump WT-P-28 Discharge Isolation op
WT-V308G Neut. Tank Orain CL
WT=V73 Neut. Tank Eff. Dispesal Isolation LOCKED CLOSED______
Wi-V35Q Neut. Tank Recirc. Pr- . :tic Isolation opP I
WT-V25 Neut. Tank Disposal Pneumatic Isolation CL
SR-YS3 Sluice Gate Sypass to River L= I

* QPEN only if MOCT #2 is being bypassad

10.0 ol 004



APPENDIX 8

2104-2. 11
Revision Q

06/17/77

Signatures of those performing/supervising valve line-up

Valve Line-up Signature Sheet

Operator
Initials

QOperator
Signature

Shift

Shift Foreman or
Date Supervisor Sig.

e e s— ——( —

S I

e et o ] e S i ) e | w————
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APPENDIX C é%?ﬁfﬁf? 0
WASTE NEUTRALIZING TANK RELEASE PERMIT e

_____ SS/SF INITIAL if Unit 1 is dishcargeing Neut. Tank and Refer
to 3.14, 3.7

Requested by: (Shift Supervisdr/Foreman)

Date: Time: Flow gpm.

No. of Unit 2 Secondary River Water Pumps running.

See 3.14 and 3.15 for flow needed.
Description of tank contents: (i.e., neutralized waste, corrosive

waste pumpout, etc)

CAUTION: If other than normal regenerant wastas are within the tank, the

3.

4,

S.

NOTE:

6.

Chemistry Supervisor must recommend approval to the Shift Supervyisor/

Shift Foreman prior to the actual release.

Naste Neutralizing Tank Sample pH:__ _ *nilsais by:
~(Rad Chem Tech (Jr)
Date: Time:
Release Approved by Date: Time:

“Shitt Supervisor/roraman
Shift Supervisor/Foreman: Notify Rad. Chem. Tech (Jr) that release will

commence at below indicated time and to obtain Influent and Effluent

.

samples approximataly one hour later.

Rad. Chem. Tech Name Time:

Notify Rad. Chem. Tech (Jr) to notify Shift Supervisor/Fereman wnen
influent and efflueit samples are obtained.

Time sampled by Rad. Chem. Tech. Qr): Tank_
Influent
Station Effluent

Shift Supervisor/Foreman insure Aux. Operater or his relief follows the
release closely (i.e., tank level vs. time) and is in vicinity of the
Neutralizing Tank at the terminaticn of the release to insure the disharge
has terminated properly, assure valve WT-V73 is closed and data is logged

on the attached table. a1l 00%
12.0
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Da.> to be filled in at start and termination of release
Unit 2 Secondary ‘Tank | AUX.
River Water River Water | WT-V73 (Turns) | Level | Operator
Time ! Date ! Pumps Running | Flow qom Valve Posit s n | (Gal) ! Signature
Disch. | l '
TART : ;
Bisch. | l ‘ l
STOP | |
8. Shift Supervisor/Foreman verified that this data sheet is completed,
valve closed and locked Date: Time:
Signature
8. Fermit returned to Chem, Lab. Qate Time
ignature of Returner
10. Additional Analysas Required must be started immiediately following Step 3

(by Rad. Chem. Tech. (Jr).

CAUTION: If Suspended Solids and Dissolved Solids analysis will not be completed

within 8 hrs., Shift Superyisor/Fcreman must be notified. Also, the
Shift Supervisor/Foreman must b2 notified immediately it it is determined

by analysis that any of the 1imits beiow have been exceeded.

‘ Suspended |
| oH Solids* |

Uissalved | Total | Alkalinity
Sclids* { Iron ! D | MO

Tank Sample

River Effiuenti

| |

River Inf1uent§ i
‘ i

!

Tank Limits: pH: 6.0 to 9.0 - N.P.D.E.S. PA 0708929

Suspended Solids:

Discharce Limits:

Suspended Solids:

Dissolved Solids:

Total Iron:

Methyl Purple Alkalinity: 100 ppm as CaCl

100 PPM Maximum, 30 ppm Average - N.P.D.E.S. PA 00CS920

pH: 6.0 to 8.0 - I.W.P. 2270204

560 ppm - I.W.P. 2270204

500 ppm - Monthly Average, 7C0 ppm maximum - I.W.P. 22702C3%

7 ppm - I.W.P. 22702Q4

13.0 ol QY
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Revision 1

THREE MILE ISLAND NUCLEAR STATICH
STATION PLANT CHEMISTRY PRCCCDURE 1900
DETERMINATION QF pH

SUMMARY

pH is defined as the cormon logarithm of the reciprocal of the

hydrogen ion concentration (expressed in moles per liter). It

provides indication of whether a solution is alkaline or acidic

with a pH of 7.0 considered neutral at ambient temperatures. DOue

to the logarithmic scale, its usefulness is limited to fairly

dilute solutions of acids and bases.

APPARATUS

2.1 pH meter

2.2 .5 inch glass pH electrode

2.3 5 inch Caicmel electrode

2.4 Electrode holder

REAGENTS

3.1 Standard pH buffer solutions in the same range as samples to
be meas - ', (prepare buffer solutions per manufacturer's
instructions).

2.1 TInsure meter is energized. If not, allow 15 minutes from
energization (or the meter to warm up. A glass electrode and
a reference electrode shoula bte connected to the meter. These
electrodes should be immersed in demineralized water wher not

in use.

1.0
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3.2

4.3

4.4

4.5

. . 06/03/75

Ravision 1

Check the reference elioctrode to ensure adequate filling
solution. If necessary fill the electrcde with the preoper

solution as indicated in the following table.

Elactrode . :

Vendor Electrode Typs Filling Solution

Fisher Calomel Reference Electrode Saturated Potassium
Chloride

Orion Single Junction Reference Filling Solution
#580-00-01

Corning Calome2] Reference Electrode Saturated Potassium
Chloride

Leeds and Calcmel Reference Electrode Saturated Potassium

Northrup Chloride

Beckman Reference Electrode and 4M Potassium

Combination Electrode Chloride,

Saturated wit
Silver Chloride

Rinse electrndes with demineralized water and immerse electrodes

in a buffer sclution haveing a pH similiar to the sample.

Measure the temperature of the buffer and adjust temperature

compensator to this temperature.

Adjust pH reading to conform to the temperature vs pH tables

supplied with the buffer.

NOTE: The temperature of the buffer and samplies to be
analyzed should always be 25°C + 29C.

Rinse the electrodes with demineralized water and samnle.

Immerse electrodes in the semple, adiust temperature compensator

and read pH directly.

ol ¢09
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water.
5.0 REFERENCE
5.1 Standard Methods for examination of Water and Waste Water,

13th Edition, 1971.

3.0 ol 010
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THREE MILE ISLAND NUCLEAR STATION
STATION CHEMISTRY PROCEDURE NO. 1940
Determination of Free and Total Chlorine
1.0 SUMMARY
Free chlorine and total chlorine may be determined by amperometric
titration utilizing phenylarsereoxide as the titrant. In this
'procedure, free chlorine is determined first by .uffering the
sample to pH 7 and titrating it. The sample is then b.ffered to pH
4 and potassium iodide is added. This process reduces any combined
chlorine and liberates an egquivalent amount of [odine. The Iodine
is then titrated and the result is equivalent to the amount of
combined chlorine present in the sample. Total chlorine is then
the sum of the combined and fre lorine.
2.0 APPARATUS
2.1 Amperometric Titrator
3.0 REAGENTS
3.1 Pnenylarseneoxide solution (1 ML = 0.2 mg clz)
3.2 pH 7 Buffer solution
3.3 pH 4 Buffer solution
3.4 5% Potassium lodide solution
3.5 0.0282 N lodine solution
4.0 PROCEDURE
CAUTION: The volume of all samples drawn for total and free chlorine
analysis shall be of sufficient volume to perform the
analysis a minimum of two times. On any cut of specification
result, the analysis shall be run again to verify .the

result.

-
L]
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Fill the pipet to the “0" graduation by opening tha pinch valve and

Fs
—

th.en closing it for Fischer-Porter Titrator, or by squeezing reservoir
on Wallace & Tiernan Titrator.

4.2 Place 200 ML of sample in the sample jar after rinsing three times.

4.3 Add one ML of pH 7 Buffer to the sample.

4.4 Place sam, . r on titrator and place switch in "FREE" position
for Fischer-rorter (F-P) Titrator, or for Wallace & Tiernan (WAT)
flip switch and adjust pot to full scale.

4.5 After microama:eter becomes steady, slowly add titrant to the sample.
Note that the needle deflects to the left after each drop of titrant
is added.

4.6 Continue to add titrant to the sample until the addition of one
more drop of titrant causes no deflecticn. The end point is the
last drop that caused a deiiection.

4.7 Record the volume of titrant added to reach the end point; PPM free
chiorine = ML titrant.

4.8 Change switch to "TOTAL" position for F-P, or for WAT flip switch
and readjust pot.

4.9 Add one ML of pH 4 Buffer and one ML of Potassium lodide solution.
4.10 Continue titrating until an end point is reached as indicated by ro
deflection of the microammeter. The end point is the last drop

that caused a deflaction.

§.11 Record the total volume of titrant added to reach both end points.
PPM total chlorine = ML (total) titrant added.

4.12 Once ever dey perform the following accuracy check. (Only if the

amperometric titrator is to be usad that day).

2.0
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§.12.2

4.12:3
4.12.4
4.12.5
4.12.6

4.12.7

4.12.8

1840
Revision 2
07/07/76
Pipet 10ML of 0.0282N Iodine solution into a clean 10CML
volumetric Flask. Carefully dilute to the mark with demineralized
water. Store this solution in the refrigerator when not in

use.

Obtain dupiicate 200ML samples of domestic watrr. These

samples must be taken at the same time. (Ideilly these samples
should contain about 0.20 PPM to*al chlorine).

Immediately add 1ML of 5% potassium [odide silution and 1ML f

pH 4 buffer solution to r.ch sample.

Analyze one of the samples, 15 usual for TOTAL chlorine as
described in section 4.10 and 4.11.

To the remaining samole, carefully pipet 1ML of the diluted
Icdine solution prepared in section 4.12.1.

tiow analyze this sample for TOTAL chlorine as described in
section 4.10 and 4.11.

Calculate % recovery as follows:

(PPM Chlorine from 4.12.6) x 100
% Recovery = (PPM Chicrine from 4.12.13) +C.350

[f % recovery does not exceed 90%, titrator requires Corrective

Maintenance.

5.0 REFERENCES

.1 Fischer-Porter Titrator Instruction Manuzl

5.2 Wallace & Tiernan Titrator Instruction Manual

5.3 Standard Methods for the Examination of Water and Wastewater, Part

1148

3.0
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THREE MILE ISLAND NUCLEAR STATION
UNIT #2 OPERATING PROCEDURE 2104-3.9

RIVER WATEFR CHLORINATION SYSTEM
1.0 REFERENCES
1.1 Drawings
=l C-302-174 Cooling Water Chiorination Units 1 and 2.
1.1.2 SC-71-1385 Fisher and Pov‘er Co. Flow Diagram.
bl WD 56 M2124 Electric Schematic for Cooling Water.
1.1.4 $5-20P-599 Electric Print for CL-P2 Booster Pump.
115 2021 Circ. Water and River Water Chemical Treatment.
1.2 Other Operating Procedures
1.2.1 1104-31, Secondary Services River Water System.
1.2.2 1104-25, Instrument Air System.
1.2.3 1104-22, Cycle Makeup Pretreatment System.
1.2.4 1104-36, River Water Chlorination System (Unit 1).

1.3 Manuyfactures | struction Manuals.

1.3.1 Racom Motor Operator,

1.3.2 Grinnel Diaphram Valves.

!:3.3 Fisher and Porter Co. Chlorination Instruction Manual.
1.3.4 RI-10 8i11 of Materials.

1.4 System Description

St Chlorination Systems Plant Manual, Chapter 29, Section C,
Volume [.
1.4.2 Secondary Service River Water Systems Plant Manual, Chapter

13, Section C, Volume [.
1.5 Curves and Tables

1.5.1 Evagorator Min. Superheat Curve.

ra
(=
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2.0 LIMITS AND PRECAUTIONS

2.1 Equipment

2.1.1 Periodic checks must be made on makeup water flow to evaporator
water jacket to ensure water level is being maintained. There
should be a slight trickle flow from the overfiow line at all
times.

2:.1.2 A new lead gasiet must be used at thr container coupling nut
whenever chlorine containers are rep’aced.

2.1.3 The total chlorinre concentration at the Station River Water
Qischarge shall be monitored and recorded. An analysis for
chlorine using SCP 1940 is to be made weekly during a chlorination
periud by contacting the Chemistry Department.

2.1.4 The evaporator minimum degree of superheat shall be 20°F (as
determined by Curve 1.5.1).

2.2. Administrative

2.2.1 Replacement containers must be located in the Chlarination
Building at least one day prior to their use in the system to
allow their temperature to eaqualize with room temperature.

2.2.2 Before entry into either the Container Storage or Chlorinator/
Evaporator rooms, the ventilation fans must be started and
allowed to run for at least one minute to ensurz that any
chlorine fumes which may be present in the rooms are exhausted.

2.2.3 When chlorine containers are replaced or the chlorine system
is placed back in service after maintenance, all fittings will
be checked for leaks by the use of ammenia, by removing the
top from the bottle and moving the bottle under the niping and
fittings involved. If a leak exists, a dense whita cloud will
be formed and suitable measures must be takan to seal the

leak,

4.0 UI(‘17
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2.2.4 When work is carried out on any part of the system where
liquid chlorine is present, it must be nurged with dry air to
remove any moisture that may be present.

<.2.5 Records of chlorine gas usage myst be maintained and any
variation from normal must be investigated.

2.2:6 The Chemistry Dept. shall be notified of any change in chiorinction
rate.

e.2.7 Appropriate changes shall be made to the chlorination rate
each time the river water discharge flow is changed by more
than 10%.

2.2.8 Each change in chlorination rate shall be logged. The total
chlorine concentration, as measured during the next chlorination
period, shall also be logged in the QUT BUILDING LOGSHEETS.

5.0 PREREQUISITES

3.1 Unit 2 Nuc. River or Sec. River must be in operation per 2103-3.)

or 2104-3.4, prior to chiorinating in Unit 2 screenhouse.

4.0 OPERATING PROCEDURE

4.1 Normal System Stariup.
(Indicate Satisfactory Completion of Steps by Init?gling in the
margin by each step, and sign at end of section).
. 1 S Startup after extended period of shutdown (extended
.period of shutdown is defined as greater than one day).
4.1.1.1 Prerequisites
—8.1.1.1.1 The Secondary Service River Water is operating per 1104-31.
_8.1.1.1.2 The Instrument Air System is operation per 1104-25.
—3.1.1.1.3 The Cycle Makeup Pretreatment System is operating per

11048.22.

5.0
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___4.1.1.1.4 Full chiorine cylinders are connected (via the liquid
connaction) to The chlorine suppiy manifold.
___4.1.1.1.5 Check that the selector switch for the chlorination
system is in the "Off" position.
____8.1.1.1.6 Power available at the following MCC and Distribution
Panels and Breakers closed.
a. 1B ES Screenhouse MCC
1. Unit 98 Booster pump CL-P2
b. Distribution Panel CC/SH-2
1. Switch 18 Lights-Chlorinator House.
2 Switch 19 Recepts - Chlorinator House.
3. Switch 20 Chlorine Evap. Htr. Control Pwr.
2.  Switch 22 Chlorinator Control Fnl. Pwr.
5. Switch 24 Chlorinator Heater Control Pwr.
___4.1.1.1.7 Check that the following breakers are in the open positicn.
a. 13 ES and Screen House BUS
1. Unit 7ER chlorinator evaporator heater
__4.1.1.1.8 The valves are lined up per Appendix A.
___4.1.1.1.9 The system has been tested and purged per section 4.5.2.1
2nd 2.
____8.1.1.1.10 Check that the self contained breathing apparatus or gas
mask is available in the screen house.
____4.1.1.1.11 Ventilation fans in chlorine equipment house are operating.
____8.1.1.1.12 Check to insure Chemistry Department standing tv to

monitor chlorine concentration.

6.0
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a. Adjust eductor CL-MZ to indicate = 15" Hg.
b. Throttle CL-V43 = % turn from fully closed.
c. Throttle CL-V25 = % turn from fully closed.

4.1.1.2 Procedure

—8.1.1.2.1 Open CL-V33 slowly and fill evaporator to overflowing,
then throttle CL-V33 so that overflow to drain is approximately .
1-2 GPH,

. 3.1.1.2.2 At the evaporator panel, check the water temperature
control at 155°F, the low water temperature control at
140%F and the high water temperature control at 170°F.

—3.1.1.2.3 Close breaker Unit 7ER at the 1B ES and Screen House BUS
to energize the evaporator heater.

. 4.1.1.2.4 Open the cylinder isolation vaive tor the cylinder that
is to be put into service (CL-V3DA, B, or C).

—8.1.1.2.5 Open the appropriate liquid valve 1 full turn.

—3-1.1.2.6 Check this section of the system for lesks as per Section
S+ 2vs

. 58.1.1.2.7 Open the appropriate header isolaton valve (CL-V22A, 3.
or C).

—3.1.1.2.8 After the evagorator has stabilized under these conditions
open the liquid valve on the container in service two
mere turns (or as experience dictates).

3.1.1.2.9 Place the selector switch "Auto—Off-HZO-SOL" on the River
Water Chlorination System in the SOL Position.

—3.1.1.2.9a Place the SOL-Y1, AUTO, S0L-V2 switch in the
SOL-Y1 position - for Unit #1 chlorination
SOL-V2 position - for Unit #2 chlorination

AUTO position for Unit #1 and 2 chlorination

7.0
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_4.1.1.2.10 Adjust the gas flow rate on the chlorinator unit as
necess.ry to obtain a total chlorine concentration of
0.15 Mg/i at the river water discharge. A manual titration
using SCP 1940, must be performed at this time to confirm
that the total chlorine concentration is less than 0.2
Mg/t. '
_4.1.1.2.11 Place the selector switch for the River Water Chlorination
in the "Auto"” position,
_4.1.1.2.12 When the timer initiates chlorine feed, check the following
aytomatic valves function properly.
a. Unit 1 Chicrination
(CL-V17, CL-V18 & CL-V29) open and booster pump starts.
b. Unit 2 Chlorination
(CL-V17, CL-V19 & CL-V29) open and boo.ster pump starts.
€. Unit 1/Unit 2 Dual Operation
(CL-VL7, CL-V18 & CL-V29 open @ 0100, 0900 and 1700
hours and booster pump starts.
(CL-VL7, CL-VI9 & CL-V29 open @ u300, 1100 and 1300
hours and booster pump starts.
—4.1.1.2.13 Check chlorinator loop seal drain valve cracked open to
allow trickle flow (located inside chlorinator unit).
3.2 System Startup after Qvernight Shutdown
4.1.2.1 Prerequisites
. 2.1.2.1.1 The sysiem is shutdown as per section 4.3.2.

4.1.2.2 Procedure

8.0
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4.1.2.2.1

4.2 Normal System Operation :

@ L] Revision 2

Place the selector switch in the "AUTO" position at the
Chlorinator Control Panel after making sure the evaporator
is at operating temperature. (If chlorine gas temperature
fs >100%F, it is safe to assume the evaporator is uo to

operating temperature.

4.2.1 Prerequisitys

4.2.1.1

4.2.1.2

The River Water Chlorination System has been started as
per section 4.1.

The Cycle Makeup Pretreatment System is operating to
supply filtered water to evaporator at approximately 1-2

GPH.

4.2.2 Proceduyre

4.2.2.1

During normal operation the system functions automatically
according to time schedules (tork timer) and dosage rates
which are set by controls on the chlorinator and ejector.
Set the 24 hour tork time to chlorinate at the following
times:
a. Unit #1 Chlorination "only"
0100, 0900, and 1700 hours.
b. Unit #2 Chlorination “only"
0300, 1100, and 1900 hours.
c. Unit #1 & Unit #2 Chlgrination (Dual Operation)
0100, 0300, 0900, 1100, 1700 anc 1900 hours.
CAUTION: Changing chlorinator from dual unit operation
to either Unit 1 or Unit 2 operation will

require resetting tork time [AW, steo a, b,
9.0
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4.2.2.2

4.2.2.3

4.2.2.4

. ‘ 2104-2.9

Revision 2

above and failure to do so will result in
excessive chlorinations. Adjust the chlorinate
time to a 15 minyte chlo~ination period.

Periodic sampling should be carried out to ensure that

less than 0.2 Mg/t of total chlorine is maintained at the

river water dis-harge during a chlorinaion cycle. This
sampling shall be performed on a weekly basis. [f the

0.2 Mg/t total residual chlorine limit is exceeded,

readjust the chlorine gas flow rate as in section 4.1.1.2

step 10.

If the frequency of chlorination needs changing, it is

only necessary to change the program in the tork timer

schedule. The timing switch has a 24 hour dial with 96

tabs for 1 to 48 on-off operation with a minimum of 15

minute interva)s. The tabs are positioned either "in" or

"out”. The chlorination frequency can be changed by

lifting the tabs at the intervals required.

Periodically the "in service” containers will become

empty and will have to be replaced with 3 full contafne?.

To shift containers follow the below procedures.

a. When the "in service” container is expended (indicated
by Tow CL, pressure on the evaporator) close the in
service manifold isolation valve (CL-V22A, CL-V22B,
or CL-V22C).

b. Close the container isolation valve (CL-V30A, B or C).

¢. Close the liquid valve on the emoty container.

d. Open the container isolation valve (CL-V30A, B, or
C) on the container to be placed in service.

10.0
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e. Crack open and then close the liquid valve on tt
full container.

f. Check for leaks as per section 2.2.3.

g. Open the header isolation valve (CL-VY22A, B or C).

h. Open the liquid valve on the cgntainer three turns
or as operating experience dictates.

To replace empty container the following procedure shall

be followed.

a. Check closed the container isoiation valve (CL-V30A,
CL-V308, or CL-V30C) and the respective header
isolation valve (CL-V22A, CL-V22B, or CL-V22C).

b. Check closed the liquid valve on the container to be
replaced.

c. Disconnect the union connections of the flexible
connector assembly from the container isolation
valve (CL-V30A, CL-V308, CL-V30C) and remove the
lead gasket from the coupling nut.

d. Replace the empty container.

e. Insert a new lead gasket in each coupling nut; make
certain it is pruperly seated; reconnect the coupling
to the container liquid valve and tighten each
connection securely using 3 wrench.

f. Crack open the container isolation valve (CL-V3CA,
CL-v308, or CL-V30C).

g. Momentarily "crack" open and then close 2ach container
liquid valve and check each connection for leaks as

per section 2.2.2.

1.0
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h. If no leaks are found, close the associated container
isolation valve (CL-V30A, CL-V308, CL-V30C).
i, The container is now in standby.

= 0.2.2.6 Periodic checks of the evaporator minimum superheat
(20%F) will be performed 1AW Curve 1.5.1. If the degree
of superheat is <20°F submit work request to Instrument
Dept. tc adjust evaporator water temperature control
thermostat to restore minimum superheat.

4.3 Normal System Shutdown

Indicate Satisfactory Completion of Steps by initialing in the
margin by each step and sign at end of section.

4.3.1 Shutdown for extended period of time.

(If the system is to be shutdown for extended piriods, this
procedure shall be used).

4.3.1.1 Prerequisites

__4.3.1.1.1 The River Water Chigrination System is cperating per
section 4,2,

4.3.1.2 Procedure

_4.3.1.2.1 Place the seléctor switch for the River Water Chlorination
"Auto-Off-HZO-SOL" in the "SOL" position.

__2.3.1.2.2 Close the container ligquid valve for the cylinder in
service. The chlorinator is now operating to remove by
evaporation all chlorine from the chlorine supply system.

_8.3.1.2.3 0Observe chlorine gas pressure gauge Pl 518, When it
reads 5-10 psig place the selector switch for River Water
Chlorination System to "HZO" position for 10 minutes to

flush l1ines then turn selector switch to "QFF",

61025
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___4.3.1.2.4 Open breaker 7ER (Evaporator Heater) on 18 E5 Screen
House BUS to de-energize evaporator heater.

_4.3.1.2.5 Ciose the filter water inlet valve CL-V33

___4.3.1.2.6 Close the header isolation valve (CL-VZ22A, B or C) on the
container that was in service.

___4.3.1.2.7 Close the container isolation valve (CL-V30A, B, or C) o
the container that was in service.

4.3.2 Shutdown for short periods of time

(If the system is to be shutdown for shert periods (overnight)
this procedure shall bz used).

4.3.2.1 Prerequisites

__8.3.2.1.1 The River Water Chlorinaticn System is operating per
section 4.2.

4.3.2.2 Procedure

_4.3.2.2.17 Turn off the chlorinator by placing the selector switch
in the "Off" position,

4.4 Shutdown for Maintenance

4.4,1  Prerequisites

— 400 The River Water Chlorination System is operating as per
section &.2.

4.4.2 Procedure

442 Shutdewn the River Water Chlorination System as per
section 4.3.1.2 with the exception that in step 3 of
section 4.3.1.2 the pressure {(as indicated on PI-518)
will fall to zero before placing the selector switch for

River Wat~r Chigrination System in "Qff" position.

13.0
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4.5 Startup after Maintenance (Alsg Initial Startup)

4.5.1 Prerequisites

4,51 The system is shutdown as per secticn 4.4.

__8.5.1.2 The prerequisites are as per section 4.1.1.1 with the
exception of step 9.

4.5.2 Procedure :

- b.5.2.1 Purge “he system with dry air.. Chlorine, either liquid
or gas, reacts with water to form extremely corrosive
products. Therefore it is mandatory that after any
maintenance on the system, all the piping and equipment
must be purged with ry compressed air hefore admitting
chiorine into the system. For purging with air, the
following procedure must be followed
a. Disconnect the flange upstream of CL-VY29.

b. Close the upstream & downstream isclation yalves for
CL-V26 (CL-V25 and CL-V27 respectively).

c. Open the bypass valve CL-V23 for CL-V26.

d. Disconnect the flexible hose connectis~ on an isolated
chlarine cylinder, (anyone) and connecy a compressed
air hose to it.

e. Open the header isolation valve (CL-V22A, CL-V228 or
CL-Y¥22C) to which the air hose is connected, and
purge the piping and equipment until system is dry
(The system is dry when dry air with no water is
emitted from the flance upstream of CL-V29).

f. Close the header isolation valve (CL-VZ2A, CL-V228,

CL-v22C) to which the corpressed afr hose is connected.

14.0 61 027
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9. Relieve pressure slowly prior to disconnecting the
compressed air hose ard reconnect the flexible hase
cunnection to the gas valve on the chlorine cylinder
(This container will now serve as a test container).

NOTE: Be sure a raw lead gasket Is used.

h. Connect the flange upstream of CL-VZ9.

i. Clgse the bypass valve CL-V28.

j. Open the downstream and upstream fsolation valves
(CL-v27, CL-V25) for CL-V26.

___8.85.2.2 Test the system for leiage after maintenmance, the entire
system should be tested for leaks using the cyl inder gas
valve. The following procedure should be used:

a. Check that the flexible hose conmection is connected
to the gas valve as per section 4.5.2.1g above.

b. Close tne liquid chlorine header isolation valve
CL-V23.

¢c. Open the cylinder isolation valve (CL-V30A, CL-V308,
or CL-V30C) on th: test contsiner.

d. Open the header isolation valve (CL-V22A, CL-V228,
or (L-V22C) on the tzst container.

e. Momentarily open the gas valve of the test container
to pressurize this portior of the chlorine supply
piping slightly and then shut off tight.

f. Tes* this portion of the chlorine system for leaxs
as per section 2.2.3.

NQTE: If leaks are found, cpen the chlorine

header isolation valve (CL-V¥23) and turn
15.0 —
ol 048
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on the chlorinator to evacuate the chiorine
supply piping. Then turn off the chlorinator
and correct all leaks.
Open the gas valve of the test container one full
turn to pressurize this portion of the chlorine
supply piping to full container pressure and then
shut the gas valve,
Repeat step €. above.
Check out the other connections t the header by
opening in turn, each header fsolation valve (CL-
V22A, CL-V2ZB and/or CL-V22C) and container isolation
valves (CL-V30A, CL-V308 and/or CL-V30C). (Do _not
open the container vslves, liguid or gas).
Sectionally check out the remainder of the chlorine
supply piping between the test container and CL-V29
by repeating steps e, f, g, and h above.
After the chlorine supply piping has bean checked
out, close the gas valve on the test container,
Turn on the chlorinator by placing the "Auto-0ff-
HZO-SOl“ selector switch to the "SOL™ position.
Allow the chiorinator to operate for a few minutes
to evacuate the chlorine supply line.
Disconnect the flexible hose connection from the gas
valve of the test container and reconnect the flexible
hose connection to the liguid valve.

NOTE: Be sure a new lead gasket is used.

16.0
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CL-V2ZA
CL-V30A
CL-v2ze
CL-v308
CL-vzec
CL-v30C
CL-va3
CL-Va3
CL-vao
CL-v33
CL-Vv25
CL-v32
CL-vze
CL-v27
CL-va4
CL-v29
CL-v17
CL-vi8
CcL-v19
CL-V20A
CL-v208
CL-v20C
CL-v37
CL-V46

. o 2108-1.9

Revision
APPENDIX A
RIVER WATER CHLORINATION STARTUP VALVE CHECKLIST

Header isolation valve for cylinder CL-T3A (CL-N-2 Veader) ____ Close
Cylinder isolation valve for cylinder CL-TIA —Close
deader isolation valve for cylinder CL-T38 (CL-N-2 Meader) ___ Close
Cylinder isolation valve for cylinder CL-T38 ___Close
Header isolation valve for cylinder CL-T3C (CL-N-2 Header) ___ Close
Cylinder isolation valve for cylinder CL-T3C _Close
Liguid chiorine Header isolation valve —DOpen
Inlet valve to evaporator CL-Z-2 _____Open
Root valve for P1-520 (Loc: Inside Chlorinator Unit) —_DOpen
Filtered water inlet to evaporator CL-I-2 ___Close
Upstream isolation valve for pressure regulator CL-V26 ___ Open
Vent valve gn chlorine Header _Close
Bypass valve for P.R.V. CL-V26 ___Close
Downstream isplation valve for P.R.V. CL-V26 ___ Open
Inlet valve to chlorinator CL-G-2 ____Open
Chlorine gas isolation valve ____Auto
inlet valve to ejector, waterline from Sec. Service ____Auto
Chlorine solution valve in distribution Header Unit #1 ____Auto
Chlorine solution Header valve "o Unit #2 ___Ruts
Chlorine solution distributicn branch isolation valve ___ Open
Chlorine solution distribution branch isolation valve ____ Open
Chlorine solution distribution branch isolation valve _____Open
Evaporator drain valve ___Close
Wash down conrection — Close

ro



CL-V26
CL-v__
CL-v__
SR-V33
CL-V21A
CL-v218
CL-V21C
CL-V38

Pressure Control Valve

Root Valve for PS-514

Root Valve for P5-500

Sec. River Water to Chlorine Ejector

Chlorine Solution Dist. Isolation Valve Unit 2
Chiorine Solution Dist. Isolation Valve Unit 2
Chlorine Solution Dist. Isolation /alve Unit 2

Chlgrine Solution Drain Valve Unit 2

18.0
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Auto
Open
Open

—__ Open
—Dpen
— Open
_ Open

Close
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APPENDIX B
Signatures of those performing/supervising valve line-up
Valve Line-up Signature Sheet
“Operator | Operator Thift Foreman or
Initials | Signature Shift Date Supervisor Siqg. Remarks

1

|

|

|

4

!

1

|

!

|

‘ —
!

: L

! {

| |

| 1

i |

] |

19.9

ol 032



P

.
i,

-~

P e

RELEASE

Rt et i o~ A 4
L

0

1 (023



i » Rev. ©

i« CP 1470 Review of the llon-Radiclogical Environmental Technical Speci-
fications, Thres Mile Island lluclear Statiocu.
2. Three Mile Island luclear Statiocn, Unit 2 Eavircmmental Technical Speci-
fications, (T{I-2, ETS), Nuclear Regulatory Commissicn.
3. 2104=3.8 Mechanical Draft Cooling Tower Operation.
<. IC-3 RTD Temperature Loop Calibratien.

5. 2104-2.11 Regenerant Waste Neutralizaticnm.

6. 1800 Determization of 2H.
Ts 1340 Determination of Free and Total Chlorine

8. 210k=3.9 River Vater Chemical Treatx:ent.
9. 2325 Chemical Release Inventory.
10. NPDES Permit <« ZPA - PA 0005920 and Amendments.

11. Standard Methods for the Examinaticn of Water and Waste Water.

12. Applicable laboratory iastruseat instruction manuals.
13, &9 M7= Arpuad, Aon Roakles caf FTS Apert fepanhon.

2

Apvaratus and Attachoents

e

lNone

Precautions
1. Dnsure that the faollowing permit limitations are not exceeded:
- The tecperature of the main discharge (001) shall never exceed 8T°F,

except when the az=bient river temperature exceeds 87°F, in which

(o9
o
s ]

case, the temperature shall not excee he anbient river temperature,.

- The temperature of the zain discharge (001) shall nct change DY zore
- e 5 3 . < A
than 5%F durinz any cne a2cur pericd.

(=P
=
(2
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- During the period lliovember 1 through April 30, the temperature of
tre main discharge (001) shall not exceed 12°F abcve ambient river
teaperature.
- During the period May 1 through Cctober 31, the temperature of the
main discharge (001) shall not exceed TOF above ambient river temperature.
- During plant cooldown operaticns, the temperature cf the main discharge
(001) shall act exceed 12°F above ambient river temperature.
- The main discharge (001) flow rate shall not exceed 150 millien
gallons per day.
- Ensure that the Unit 2 Waste Jevtralization Taak is neutralized priur to
being discharged, ;nd that the pE of this discharge is between 6.0 and
9.0 Standard Units.
3. Ensure that the concemtration of Total Residual Chlorine measured at the
main discharge (001) does not exceed 0.2 ag/l.
L., ©Ensure that no cther permit limitaticns are exceeded.
5. Insure that all staticn procedures, as listed in the preceeding References,

are followved.

Review all pertinent station procedures as listed in the preceeding References.
Procedure
During nor=al operatizn of the station, discharge flow rate, temrerature of

the intake water, and station effluent texjerature are contiaually monitored.

Station river water temperaturs rise (Delta T) and the rate of change 'of the

bl €25
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the NPDES limictaticons, as listed in Precautions, are not exceeded, each unit's
dechanical draft cooling tewers (MDCT's) are operated in accordance with
Operating Procedures waich specify all required thermal liritations and reporting

requirements.

The station intake texperature sensor is located cn the upstream wingwall »f
the TMI-1 intake structure and the station effluent temperation and flow
sensors are located in the radiation mecnitoring pit. The temperature seasors
have an accuracy of 2% of full range which is frem 25°F to 100°F. The flow
sensor has an accuracy of 2% of full range which is from 2,700 gpd to 100 x
106 g€pd. Annually, all these semsors are calibrated in accordance with plant

preventative maintenance procedures.

When the above iastruzmentation i{s incperative or cut of calidration limits,
the intake and discharge temperatures ai= .-i:= %201 #%h standard field
thermometers. The irtate temperature is taken in the intake structure and the

discharge tezperature is taken at the radiatiocn monitoring pis.

Momchly, the dzta is reviewed, tabulated, and reported to the PaDER. Quarterly,
the data is reporctad to the ZPA. lNonrocutine reports, as specified in ETS Sub-
section 5.56.2.b szall be sutmitted to the NRC, as described in GP 0OCL (NRC
Nenrcutine Reports), concurrently with the submittal of NPDZS noncompliance

notificaticns.

Annually, a repor: covering the previcus calendar year, as specified in ZTS
Secticn 5.6.1, shall e submitced to the MNRC as described in GP 1471 (Annual

Mon-Radiolegical Invirscnzmental Technical Specification Report Preparaticn).



pH

Prior %o each discharge fro= the Unit 2 - Waste Neutralization Tank, the re-

generant waste is neutralized as descrided in Operating Procedure 210L=-2.11.

This procedure ensures that at all times, during a discharge, the effluent pE

is between 6.0 and 3.0 Standard Units. Prior to discharging the comtents of

the tank, to ensure that the tank instrumentaticn is accurate, a grab sanple

is tanken from a sample vnlvi on the tank and analysed in the labeoratory,

asing the glass pE and Calcmel electrodes zmethod, as describved in Staticn

Plant Chemistry Procedures 1300 and Standard Methods for the Ixaminaticn of Water and

wWaste Water.

1f. during a release, the pH of this discharge moves cut of £-3 range, the
discharge is terminated and the tank re-neutralized. For each release the

above information is recorded and stored at the station.

Meonthly, the data is reviewed, tabulated, and reported to the PaDER. Quarterly,
the data is reported to the ZPA. [onroutine reports, as specified in EIS
Subsection 5.6.2.5 shall be submitted to the NRC, as descrided in GP oock (:RC
Nonroutize Reports), ccncurren:cly with th submittal of IPDIS nonccmpliance

notifications.

Annually, a repers covering the previous salendar year, as specified in ZTS Secticn

-l -~

”~ - 5 - g3 ~ 1 “Tmes
.5.1, shall be sutmitted to the IRC as descerived iz CP 1471 (Anzual, llen-

n

Padiologicel Environmental Technical Specification Report Preparaticn).

ol 087
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Sigcide

when chlorination i3 teing protected at TMI-2, at least cnce per week (7 days)

the station discharz is sa=pled ° .t~\ residual and free available chlorine

ia conjuncticn wisth TFCES + airemen . .t 10, 30, and 50 minutes after the

initiaticn ~r a river wate ~ .ovination, grab samples are taken at the radiatiocn

monitoring pit .. analysec by the ampercmetric titration method as descrided

in the stat‘on Chemistry Procedure 1940 and Standard Methods fov the

Examinaticg of Water and Wastewater. Part 11LB. Operating Procedure 210Lk-3.9

"River Water ™lorination Syster,” ensures that the total residual chlerine
concentration of the staticn discharge dces not exceed 0.2 =g/l. All results

are recorded in the Unit 2 Chemistry Log 3cok.

Monthly, the data is reviewed, tabulated, and reported to the PaDER. Quarterly,
the data is reported to the ZPA. Noaroutine reports, as specified in ETS Sub-
section 5.6.2.b shall be sutmitted to the IRC, as described in CP 0004 (NRC

Nonroutize Reports), concurrently with the submittal of NPDES noncempliance

notifications.

Annually, a report covering the previcus calendar year, as specified in ZTS
Section 5.6.1, shall “e sutmitted %o the NRC as described in GP 1471 (Ansual

Hon-Radioclogical Tavironmental Technical Specification Report Preparation).

If the station determines that it will beccze necessary to chlorinate past the
0.2 mg/l total resiiual chlorine limit, a procedure .o carry out a crlorine
1

mapping program in the river, (TS 4.1) will be sutmitted to the NRC pricr to

exceeding this limis.
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maintained and kXept 2= the station. Surveillance Procedures describes how

these records are dezer—ined and reported.

The resu.ts of this =monizoring will bte suzmarized semiannually and reported to
RSLZE for review. Asnually, & report coveriang the previcus calendar year, as
specified in ETS Section 5.6.1 shall be submitted to the YRC as described in
GP 1iLT1 /’.anual, Non-Radiolcgical Drironmental Technical Specification Report
and Preparation). Tais amnual repcre will include mopthly chlorinze, usage and
specify the days that It was used. Acid will be tabulatad on both a zoathly

and six menth basis. Caustic will be tatulated on a zeathly sasis.

Any other chemicals whiczh =ay be used and discharged in the future will bde

added to this procadure a2s well as the staticn's surveillance procedures.

ol €29
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WATER QUALITY ANALYSIS

Purpose and Scope

The purpose of this procedure is to list and explain the activities necessary
to meet the requirements of Section 3.1.1.a (L) of the Three Mile Island
Nuclear Station, Unit 2, Environmental Technicsal Srecifications, Non-Radiological
(™MI-2, E.T.8.).
Information ca the physical and chemical characteristics of the Susquehanna
River, at the times and sampling locations of the General Zcological Survey
. MI-2 Section 3.1.2.a.(1)), shall %e collected in the vicinity of Three Mile
Island Nuclear Station (TMINS). The following parameters shall be measured
for all the locatiuns listed in the GCeneral Ecological Survey (ETS Section
3.1.2.u.(1)):

Temperature

pH

Dissolved Oxygen
Also, water samples shall de collected at the locations listed in the Benthic
Macroinvertebrate portion of the Cemeral Ecological Survey (ETS Seeticn 3.1.2.a(1)(a))

and analyzed for the following parameters:

Turbidity

Alkualinity

Total Dissolved Solids
Copper (total and dissolved)
Zinc (total and dissolved)

Sulfate

ol 011
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Discussiocn and Responsibili.ies

Metropolitan Edison Company's ccasultant, Ichthyological Associates, Inec.

(IA), will ve responsidle for impiementing all pertions of this procedure

except those listed bdelow.

General Public Utilities Service Corp. Laboratory (System Lab) will be responsible
for the analyses of tLe water samples taken at the locations listed in TMI-2

ETS Section 3.1.2.a (1)(a)). The pcranetefs which are measured by the Systeam
Lab are Turdbidity, Alkalinity, Total Dissolved solids, Copper (Total and
Dissolved), Ziac (Total and Dissclved), and Sulfate.

The Supervisor of Radiation Protection and Chemistry at TMI will be responsible
for sending the samples, collected by IA, %o System Ladb from TMINS, and ensuring
sample bottles are available for IA. The Radiation Salety and Environmental
Engineering Section (RS&EE) will be responsible for reviewing these activities
per GP 1L70. No changes will be made to this procedure without written authori-

zation from RSLEE.

References

1. GP 1470 Review of the Non-Radiological Environmental Technical Specification
Three Mile Island Nuclear Station.

2. GP 1450 Benthic Macroinvertebrates.

3. GP 1451 Ichthyoplankton.

4. GP 1452 Fish.

5. GP 1455 Instrument Calibration-IA.

6. Three Mile Island Nuclear Statiom, Unit 2 Environmental Technical Specificaticns,

Non-Radiclogical, Issued May 31, 1977, Nuclear Regulatory Commissicn.

-3

Manual of Methcds for Chemical Analysis of Water and Wastes, EPA/625/6-

76/003A, Environmental Protection Agency, Juiy 1376.

ol L12
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Standard ethods for the Examination of Water and Waste Water, 13th
edition.

Three Mile Island Station Chemistry Procedures 1316 + 1926.

4973 Annual Bock of ASTM Standards, Part 23, Water Analysis D1067-T0,

Methed B.

Apraratus and Attachments

Al

Apparatus Required:

l. Photopholt Model 126 A pE Meter (or equivalent).

2. Yellow Springs Instrument (YSI) Model 54 Dissolved Oxygen Meter (or
equivalent ).

3. Taylor Bi-Therm Model €0Tu-1 field themometer (or equivalent).

L., One gallon sample collection bottles.

5 Glass Fiber Filter Discs, U-Tem, without organic binder, Reeve Angel
type 934-AH, Celmen Type A/E, (or equivalent).

6. Filter Holder, membrane filter holder.

7. 500 ml suction flask.

8. Evaporating dishes, porcelain, 100 ml volume (Vycor or Platinum
dishes may be used).

9. Steam Bath.

10. Drying Cven 180°C = 2°C.

11. Desiccator.

12. Analytical Balance, 200g capacity, capable of weighing to 0.lmg.

3. Atcmic Absorbdtion Spectrophotometer.

14,  Assorted Bealers and Volumetric Flasks.

15 Stock Zinc Soluticn: Carefully dissolve 1.2450 g of Zinc Oxide
(Zn0) in a mixture of 10ml conc. HCl and 10ml deionized water.
Then dilute to 1 liter in a volumetric flask. This is a 1000 =g/l Zn

Stock solution.

1 043
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17.
18.

9.

20.

2l.

22.

23.

2k,
as.
26.
271.
e8.

29.

30.

o & =

25 or S0 ml duret.

Phenolphthalein Indicator sclution.

Methyl Purple Indicator solution.

Sulfuric Acid 0.02N; Dilute 2.8 ml of comn. HpSO, to 1 liter.
Standardize against 0.0200 N. NapCO; (1.060 g Anhydrous NapCOj,
primaiy Std. grade oven dried at 140°C) or 0.02N NaQH which has been
standardized against a primary standard acid.

Hach Laberatory Turbidimeter Model 2100A and Accesso<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>