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PEACH BOTTO!" ATOMIC POWER STATIONM
CHLORINE MIMIMIZATION STUIY

OBJECTIVE

To evaluate the effectiveness of low chlorine feed rates in
minimizing chlorine impact on the environment.
REFERENCE

Peach Bottom Atomic Power Station Environmental Technical
Specification €.2,.a.
METHOD

A test apparatus which simulated the conditions of the Peach
Bottom Atomic Power Station condensers was assembled on site,
This apparatus showed biolo;ical growth rate by weight difference

with variable chlorinatior. schedules. Because of the rrowth

characteristics of biological matericl, any slime formation was
considered unacceptable,
The test apparatus was positioned at the outboard screen

nouse and drew water from the intake basir, the source of water

for the condensers. The basin water was pumped an: split intc

two (2) streanms at 1.6 grm (7 fps); one stream was unchlorinated
(#1) and the other was chlorinated (F2). The flow was delayed

55 seconds by passing through coils to simulate intake pipin;
travel time, heated auring delay to 20°F avbove river terperature
to simulate condenser temperature rise, ani then passed through
two-foot sections of 3/68" Admiralty tubing. The Admiralty tubing
was immersed in a constant temperature bath of approximately 110°F

to simulate the steam space c¢f the condenser,
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5. Closed loop heating bath temperature (Thb).
6. Constant temperature bath temperature (Tett).
7. Sample purmp dishcarge pressure (?),

8. Flow rate of both stream (q;, q.).

9. Canal basin level in feet,

Several chlorination rates were tested durin; a one-year period;
none of these rates pave a su'ficient amount of chlorine to main-
tain heat exchanger surfaces free of foulin; deposits over a cne-
montn period. Although it cannot be conclude | what is the satis-
{actory munimum chlorine rate for Peach iottom Atoric Power Station,
fouling deposits on heat exchan, er surfaces have beer observed and
documerted auring periods ! chlorinator outapges and of erratic
chlorinator operation.

It has beer observed, hoiever, that periods with chlorine
rates that give a 0.5 ppn free (nlorine resilual at the condenser
outlet water box, have kept the unit coniensers clean. Further,
these periods have created no adverse ervironmenta) effect on the
Susquehanna River since all tests durin: this period have shown
the free chlorine residual tc be no greater than U.1 pom, as mea-
sured at the point of discharye to the Corowingo Fond.

Our proposal is to operate below but no preater than that
chilorine rate which will maintain the point of iischarpe to the
Conowingo Pond at a free chlorine residual no greater than 0.1 DpTi.
Tius will allow Peach Bottom Atomic Power Station to keep heat
exchanger surfaces free of fouliny deposits while conformin;
to environmental regulations. Tnis shoulu relieve concern regarding

the environmental effects of chlorination, sy N7
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™", Tph, Tphy Tsi Tsi, Tso, Tso, Tectb Thb P q q; Pond! Level Cond. Turb.

Date o A *F ‘F °F °F °F °F °F ‘F PSIC gpm gpm Feet umhos JTU pH
10/2 /18 66* 73* 72°* 93* 88° A* 89* 110° 13° 15 1.2 1.3 108.5 315 26,0 7.3
iﬁ;i//?]g MO READINGS dle TO T2'9P0 AArY POWER SHUTDOWN
10/5 /78 66* 71° 71°* 56* Hs® a7° 86° 110*  106° 15 sE A 108.5 310 16.0 7.k
10/6/78 66° 71° ° 86* 6 58 87 110*  108° 15 1.2 1.3 109.0 310 8.0 7.k
10/5/18 62° 67° 67° 83° 82° 83° 82* dry 105* 1§ 1.2 1.3 108.0 285 16,0 7.5
10/10/78  60° 66° 66°* 81° 80°* 83 8z* 112* 102° 15 1.2 1.3 108.5 265 12.0 7.
10/11/78 62° 66° 66 78° 78° 79° 79° 110° 95° 15 1.2 1.3 109.0 275 1L.0 7.3
10/12 /18 &2°* 66° 66° 82° g1° 8l g2* 111* 106° 15 1.2 1.3 108.5 275 17.0 7.6
10/13/78 63° 67° 67° 83° 82° 8o 8l 108° 106 15 1.2 1.3 108.5 290 2L.0 7.5
10/16/78  58* 65°* 64° B1°* 80° 83° 82° 109°  104° 15 1.2 1.3 108.0 300 28.0 7.6
1017/18 s7° 63° 63° 76°* 7L 77° 75° 109° 86* 15 1.2 1.3 109.0 310 23,0 7.6
10/16/718 s6°* el* 63° 8o° 78° g2°* 79° 109*  1o2°* 15 « 33 109.0 325 20,0 7.6
10/19/78 58° 65 6l 83° Bo* Bl 81° 110° 104° 15 1.2 1.3 109.0 330 23.0 7.7
10/20/78 58° 6L* 63° 81°* 78° 81* 9 110° 101° 15 1.2 1.3 109.0 32¢ 15.0 7.5
10/23/78 59* 64° 63° 78 75°* 80° 76°* 110° 92° 15 1.2 1.3 108.0 20 29,0 7.5
10/2L/78  55° 62° 61° 75° 72° 76° 73°* 110° 88* 15 1.2 1.3 109.0 330 23.0 7.5
10/25/718 S5° 61° Lo* 76°* 73° 78* 7L 110° 90° 16 1.2 1.3 102.0 320 18.0 7.5
10/26/18  59* 63 62° 79° e 51° 76° 110° 93° 1€ 1.2 1.3 108.0 310 16.0 7.5
10/30/78 59%* 6l 62° 80* 76° H2* 77° 110° 97* 15 1.2 1.3 1)8,.5 310 27.0 7.5
10/31/78 58° 63° 62 79° 75°* 81° 76°* 110° 95° 16 1.2 1.3 108.5 305 25.0 7.6
11/1/78 57* 63* 61° 76° 72° 78° 74° 109° 88° 16 2 2 109.5 315 28.0 7.
11/2/78 58°* 62° 60° 76° 72° 78° 73° 13" 88° 16 1.2 1. 109.5 110 20.0 7.
11/3/78 59°* 63° 61° 78° 73° 61° 75°* 110° 92°* 16 1.2 1. 108.5 300 22.0 7,
11/6/18 57° 62* 60°* 76° 72° 78° 74 108° 90°* 16 g " 109.0 305 8.0 7.
11/7/78 ST* 58* 58* 4 o 72° 76 74° 109° 92° 16 r . 108.5 285 15.0 7.
11/8/78 55° 57° 57° 73* 73° 75° 74° 110° 92° 15 . g 108.0 290 10.0 7.
11/9/18  55° 58° 58° 73° 7L° 75° 75°* 110° 95° 15 . a 108.5 290 12.07,
113/18  54° 58°* 58°* 75° 75° 77° 76* 110° 97° 15 . . 107.5 300 2L.0 7.
1/AL/78  54° 59* 59° 76* 76* 70° 78* 110° 97° 15 1. 108.5 275  11.0

107.5 285 13.0
108.0 275 15.0
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11/15/18 56* 59° 59° 76° 76* 78° i 109° 95° 15
1116/18 56° 59* 59° 76° 75° 78¢ 77° 111° 90° 15
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Pt et b el e el el e el e e e e e b el
.
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1117/18  s6° 59° 59° 76° 75° 78* 7" 11° 92° 15 g d 107.5 275 22.0 7.
11/20/78 53° 59° 59° 78° 76°* 8o° 78° 110° 93° 15 3 d 108.0 2LS 10.0 7.
11/21/18 55° 58° 57° 77° 6* 80° 76°* 112° 92° 15 é 3 108.5 275 12.5 7.
1/22/18 sS4 57¢ 56° 77° 75° 78° 76° 111° 92° 15 g g 108.0 300 11.0 7.
11/27/7C  L8* 53° 52°* 74° 7¢* 76° 72° 110* 92° 16 o . 108.5 305 18,0 7.
ey
‘é?f



™, Tph, Tph, Tsi, Tsi, Tso, Tso, Tetb Thb P Y q; "ond lLevel Cond. Turbd,
= B

Date P °p F °F *F . 4 2 4 —F PIIG gpm gom Feet, wmhos JTU pH
11 /28 /76 Lé* 53° 50° 74°* 70° 78° 70° 110* 90.5° 16 3.2 1.3 107.0 310 14,0 7.6
11/29/18 La* 52 50° 75°* 70° 78° 72° 110*° 90,5 0 . 1.2 133 10€ .5 285 16,0 7.6
11/36/78 ue* 51° L9* 72° &y* 75 70°* 110° 70° 16 1.2 1.3 106.0 28¢ 15.0 7.7
12/1/18 L5* 50° Lo* 70° 66* h* 68° 109° 5a* 1¢ 1.2 1.3 10c .0 260 12.0 7.6
12 /L/78 L5* 50° Le* 70°* L6 72° g 109° 88° 16 1.2 1.3 107.5 265 25.0 7.5
12/5/10 Lo* La* L7* ol* 62° 68° £s°® 110* 86° 16 1.2 1.3 107.5 255 2040 7o}
12/8/18 A 58* 58°* o8 i 6£6° b6 109° 87° 15 1.2 1.3 107.5 250 15.0 7.6
12/11/18  L3° Lé* L6* 62° 6£2° 65° 6L:° 1no* 86* 15 1.2 1.3 107.5 235 1.0 7.6
12/12/78 Ls* L6* Lé* 62° 62°* e 6L* 110°* 86* 15 1.2 1.3 108.0 235 19,0 7.6
12/13/78 Lb* Ls* LL* o0 €0 63° Aoe 111°* 84.2° 15 1.2 1.3 108.5 215 20,0 7.6
12/1L /786 LL* LL* Le* 60° &0 &L 63° 116* 82.4° 13 2 1.3 108.0 208 15,0 7.6
12/15/76 LL* LL* Lé* é1°* 61° 76° 74° 124 84.2° 12 1.2 1.3 106.,5 157 16,0 7.k
12/16/78 Le* L2* h2* 62° 62° £5° 66° 124°* " 12 1.2 1.3 107,5 190 5.0 7.6
12/19 /78 Ls* L3* L3° 61° 61° 62° 63° 5 8z* 13 1.2 1.3 108,5 10 1L.0 7.k
12/20/78 L7? LkL* Lk* 68° 70° 1* 71° 106° 81° 12 .2 1.3 108,25 150 10.0 7.3
12/21/18 L5* Lk LL* 61° 61° 6l 63°* 115° 81° 12 1.2 1.3 108,75 190 1L.0 7.5
12/22 /18 Ls* L3* L3 61° 61° 62°* 63° 118 82° 12 1.2 1.3 107,25 190 9.0 7.5
12 /26 /78 Ls* L5® LS* 62° (:2° 65° El® 109° 82° 12 1.2 1.3 107.5 210 37.0 7.5
12/27/78 LL* L3* L3* 61° 60° f3° 62° 109°* 81° 12 1.2 1.3 107,2€ 220 25.0 7.6
12/28/78 Lé6* L1°* L1° 59° c8° 62° 6£0° 109° 81° 12 1.2 1.3 108,25 21,0 30.0 7.f
1/2/19 L2* Lk LL* 62° 62° 66 66° 22° 8L* 13 1.2 1.3 108,0 225 23.0 7.3
1/3/19 Le* L3* L3° 60° 60° 3 62° 108° B1°* 12 1.2 1.3 07, 215 sL.0 7.2
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The following Table has been compiled to show the chlorine
demand of the Susquehanna River at Peach Bottom.#

Date ppm _Cl added

L/12 /78 0
-l N ‘i A
L/26 /718 0.2
s/3/18 0.1
5/10/78 042t
inl. e _
g 2‘4'",-"~ UOJV
gz“;"??‘ v . 3
C/’?BV"T’ 10—)\
1/13/76 0.
7/19/16 1,20
Iy F IR
7 /2¢€ /1 0.8
R /M /MR )
U/ o 7
8 /9 176 1.1
8/16 /78 0.0
8/23/16 0.9¢
8/30/18 0.9

Ve

9/18 /78 0.6
9/;1"7’ :0(\'\.
9/25/78 1.1:
;/2;“: Ty
.
10/2 1€ e
1011 Je 7l
lu ’:‘ Ve
10/25/
1AM .




. Date ppm _Cl added

12,23 /78 0. LL
12/20/78 0.42
12/27 /18 0.4%
2/3/19 0.L5
1/19/79 0.1k

#Chlorine addition required before appearance of free residual.
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wdd T*0 o= T(/8

wdd T*0 o= %2/8

wdd T°0 e oL/8

wdd T*0 o= 6/8 L/ 9/ 6 = F\n
wdd 010 = 2/

wdd OT°0 <= 92/L

wdd OT*0 o= £1/1L

wdd OT*0 <= «,H.. n\t\&{\n - ..;\»_.
wdd OT*0 o= )

wdd J0*0 o= )

udd 01°0 <= “

wdd OT*0 <= S gl/22/9 - 22/S
wdd €T*0 < QT/¢

wdd nz*n <= O/ S

wdd <1*0 < £/s

wdd 02*0 <« 92/N

wdd 2°0 <« AU/ QL/RL/S = LUN
wdd Of*0 e ST/¢

wdd pz*n o= /f

wdd 02°0 = /¢ e/ 12/ - 22/2
wdd p2*0 = S{/2

wdd 0z*0 <= /2

wdd OT°0 = /2 gL/12/2 = S2/1
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Lates

7 2/10 - 10/ /78

8 10/5 - 113,78

9 np -212/0/78

16 12/5/18 - 10 /79

11 1/5/ = 1/31/19

Chlorination achedule

9/11
9/l
918
9 /21
9 /25
9 /28
10/2

1011
1018
10/25
nuAa

11,8

11/15
11/22
11/29

12/13
12/20
12/27
13

1/19

2%

22X

UL bbby b1y

C
k’p‘h’

3
0
v
0
O

b

OOC‘CCC

2
.13
0.10
0.12

.10
0.10

b

0.10
0.1
O.ld
0.10

O.lu
0.10
0.38
0.1u

0.16

ppm - 15
ppm - 15
ppm ~ 15
ppm - 15
ppm - 15
ppm - 15
ppm - 1€
ppn = 20
pPpm = 20
ppm - 20
ppm - 20
ppm - 1U
ppm - 10
ppm - 10
ppm - 10
ppm = 15
ppm - 10
ppm ~ 30
ppm - 10
Ppia - 20

Note: Total solids determined st 105°C; Volatile

mn.
min.,
min.
min.
dn,
min,
min,

min.
min,
min,
min.

ni“o
min,
min,
min,
"linl.
min.,
rin,
min,

min,

Line #1, Unchlorinated Line #2, Chlorinated
Wt. Total < Wt, Total
gain, < 4 Vol, gain, 1 1 Vol
grams Meoist., Solids Sclids grams Moist. Solids Solt
2.2’)0 dHof lloh 2.5 O.\ﬂa 9209 7.1 s.
3,704 89.0 11.0 2.0 C.LLO 93.0 7.0 Sel
1 88,0 12,0 L6 0.£78 95.9 L.1 2.k
1012? 9007 303 ?oo uol)? g}-h 6.6 3.0
0.018 bl.l 3809 1607 0.“48 50“ 914-6 u‘h
solids determirncd at 650°C
o~
)




