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7 NIASARA
U MOHAWK

'IAGARA

MOHAWKPOWER CORPORATION/301 PLAINFIELDROAD, SYRACUSE, N.Y. 13212/TELEPHONE (315) 474-1511

January 27, 1987
(NMP2L 0982)

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Re: Nine Mile Point Unit 2
Docket No. 50-410

Gentlemen:

On January 20,1987, the Nuclear Regulatory Commission staff requested
additional information on the Nine Mile Point Unit 2 main steam isolation
valve hydraulic actuator and actuator hydraulic fluid. Specifically, the
staff requested information on the acceptability of the actuator hydraulic
fluid when used with the revised actuator design, fluid service life, and
fluid shelf life. The attached report addresses these matters. Further, the
Dow 510 Fluid analysis sheets previously transmitted to you in our January 8,
1987 letter have been signed by the Chemistry Supervisor. Also, a revised
main steam isolation valve actuator Operations Manual (vendor manual) will be
provided for Niagara Mohawk review and use by February 15, 1987.

Very truly yours,

NIAGARA MOHAWK POWER CORPORATION

C. V. Mangan
Senior Vice President

TPS/pns
1715E
Attachment
xc: Regional Administrator, Region I

Ms. E. G. Adensam, Project Director
Mr. W. A. Cook, Resident Inspector
Project File (2)

'8702020179 870127
PDR ADQCK 05000410,'

PDR goo <
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of ]
]

Niagara Mohawk Power Corporation ]
]

(Nine Mile Point Unit 2) ]

Docket No. 50-410

AFFIDAVIT

C. V. Man an , being duly sworn, states that he is Senior Vice
President of Niagara Mohawk Power Corporation; that he is authorized on the
part of said Corporation to sign and file with the Nuclear Regulatory
Commission the documents attached hereto; and that all such documents are true
and correct to the best of his knowledge, information and belief.

Subscribed and sworn to before me, a Notary Public in and for the State of
New York and County of 0 , this A7 day

of , 1987.

otary Public in and for
0~ County, New York

My Commission expires:
BETH A'; MENIKHEIM

Nolary Public In the Slate of Ilevr Yorlt
'Qualllled In Onondaga County No. 4804//@

My Cornrnlsslcn Esptres august 31. 157+.
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ATTACHMENT 1

In the original design of the actuator (mechanical latch design), the

hydraulic fluid was used to pressurize the hydraulic cyclinder, thereby moving

the piston and compressing the springs to open the t1SIV. The fluid performed

no function while the main steam isolation valve was in the open position as

the hydraulic system was de-energized and the mechanical latch held the valve

open. Upon closure, the flow restrictions in the hydraulic system limits the

speed of closure to within the 3 to 5 second requirement. The revised design

of the actuator uses the hydraulic system to keep the valve open, so that the

hydraulic fluid is now constantly under pressure when the valve is open. This

increased duty on the fluid will have no adverse effect on its ability to

perform.

Dow Corning 510 fluid (the hydraulic fluid utilized) has been tested for

effects due to radiation exposure. The 50 centistokes (CS) grade Dow Corning

510 fluid changed viscosity approximately 6X when subjected to 10 megarads.

The 100 centistoke grade Dow Corning fluid used in the NSIVs is expected to

react similarly. An analytical evaluation was performed to determine the

sensitivity of changes in viscosity to system performance. The 6% change in

viscosity of the hydraulic fluid over its service life of 40 years will have

no effect on actuator performance. Using system parameters of volume, orifice

size and viscosity, the flow characteristics will not be altered with small

changes in viscosity over long periods and therefore actuator performance is

insensitive to changes in viscosity. The actual radiation dose inside primary

containment that the fluid would be exposed to is estimated to be 6.5 megarad,

2512G





as a result of the normal 40 year exposure, plus 2.3 megarad for the one hour

accident exposure, for a 8.8 megarad total integrated gamma dose. The

gelation point for the Dow Corning 510 fluid is 170 megarads. External beta

dose will have no effect on the hydraulic fluid. The fluid's thermal service

limits are -70'o 400'F, bounding the actual main steam isolation actuator

normal temperatures of 40'F to 150'F, and accident temperatures of a maximum

of 340'F.

The hydraulic fluid presently used in the t1SIV actuators is Dow Corning

Hydraulic Fluid 510-100. It is a clear, heat stable silicone fluid (see

Attachment A specifications). The original fluid prescribed by the valve

manufacturer was Fryquel 220. The use of Fryquel fluid was rejected due to

its thixotropic behavior and susceptibility to water contamination. The

manufacturer performed tests during 1982 including adding water which caused

the fluid to form congealed lumps. Since it was considered likely that small

amounts of water condensation could be admitted to the hydraulic system during

normal operation, Fryquel hydraulic fIuid was replaced in October 1982. Other

hydraulic fluids were evaluated for acceptability: water-glycol mixtures,

water-oil emulsions, and synthetic fluids including phosphate-ester base and

halogenated hydrocarbon base fluids. The first two fluids contain water and

were rejected as they could result in unacceptable corrosion. In addition

fluid properties would change as the water content changes through evaporation

or separation. Evaluation of the final group, synthetic fluids, led to the

choice of a silicone type fluid.

Phosphate-ester base fluids split to form acids upon exposure to radiation and

halogenated hydrocarbon base fluids give off halogen acid vapors. Both groups

were unsuitable for use in the HSIV actuator due to corrosion considerations.

2512G
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A silicone base fluid was chosen because of its thermal stability and its good

oxidative behavior under radiation exposure. Dow Corning hydraulic fluid
510-100 was specified by the valve manufacturer as being acceptable for use in

the MSIV actuator.

The service life of the fluid in plant will be determined by periodic testing

in accordance with Chemistry Maintenance Procedure N2-CSP-17. The shelf life
of the fluid when kept at room temperature is indefinite (see Attachment A

Specifications). The effect in service operation will be monitored during

outages, in accordance with procedures, to detect significant changes in

'iscosityand accumulation of particulates. The samples will be drawn from

the bottom of the reservoir, Although no changes over the service life are

expected based on testing performed by Dow Chemical, the surveillance testing

of the hydraulic fluid is considered to be added assurance for proper actuator

performance.

The fluid is used as a pressure coupling to open the MSIV and control closure

speed, and not as a lubricant in a rotating piece of equipment. The use of

the hydraulic fluid in the MSIV actuator is not one that would generate

particulate in the system because the fluid is essentially static in the

system. Hith the anticipated, infrequent operation of the pumps, the fluid is

basically static. However, a filter using a 40 micron element was installed

in the original hydraulic system to preclude pump wear and any degradation of

the solenoid operated valves. The size of the mesh is considered adequate to

collect and remove any contamination in the fluid. Removal of particulate is

intended to extend the life of the seals in the hydraulic cylinder, and seats

of the SOVs. Any deterioration of these items will result only in an increase

in the jockey pump cycle times which will be monitored. Particulate

2512G
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contamination will not compromise the safety function of the revised hydraulic

system.

After further review of the periodic sampling and chemical testing

schedule we have reconsidered our commitment in our January 8, 1987 letter.

We are revising our sampling and testing schedule to occur once a refueling

outage.

This is based upon the following facts: 1) the fluid is essentially in a

static condition, 2) a filter is provided to remove particulates, 3) the valve

is tested monthly to ensure operability, 4) the main steam tunnel and primary

containment are a high radiation area during normal operation, and 5) the

fluid is qualified for the application.

2512G - 4
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ATTACHMENT A

P nc Ccrporatlcrt

y Information aboi
Silicone Fluids

Mtiilrnd, hltehfgto fseotf

CaH To0 artie
1 800482 8220

PRODUCT I570RMATlONDEPTi

CIISCttlttiTI ON

bow Carnlnp 510 fluid ls I cfear,
heat stabl ~ silicone tluld which:
~ Remelns pavrebl ~ at very law
temperatures
~ IS eVellebl ~ In Standard VisCOSltlea
ol 50. 100, and 600 centtotokea;
end eisa In e high viscaslty grade
ot 3a,aaa cetttiatoltea
~ Has e relatively flat viscastty-
temperature slope
r is highly realotant ta permanent
~ hear breakdown
~ Retains ~ ttcellent dl~ lectrlc
properties over e wide range ot
temperatures encl frequencies
~ I~ water repellent end resistant
to ~ tfects ot most gases, selt ~,

dllut~ alkalis, end acids
~ ls so'lubi ~ In most ollphattc,
aromatic, ettd Chlorinated SOIVenta'.

Insoluble in water end mast
alcohols and plycols

The Iqwer viSCOSIties of Dow Carnlng
510 fiuid are oervlceabl ~ from -70
to 400F ( 57 to 204C). Ae the
viscosity Increases, the freezing
paint Increioeo, The highest
viscosities af the fluid ere
serviceable tram -80 to 400 F

(-51 to 204 C),

Vsir.S

Typical eppllcetlone tar Ocw C|trhlno
510 fluid Include Its use es:

~ Bast oil In low temperature
elllcane greases
~ An Imprepnant or lubricant for
.leather diaphragms end plastlo
bearings used at low temperatures
~ Fluid for llciufd coupling In

specialized ai(craft eppllcetlans
~ Flotation end damping fluid for
gyro compasoeo
~ Qemplng fluid tor Instrumttttts

Dow CORNING 61 O FLUID
Type ~ ~ ~ ~ i ~ ~ iiii~ i ~ iiiiiiiiii~ i ~ iii~ ~ i ~ i ~ i ~ i ~ ~ ii~ Ii~ ii~ i ~ iiiii~ iiiiiiiiiii~ ii~ ii~ i ~ i ~ i ~ ~ ~ I ~ I ~ ~ ~ i ii Olllcoila
phyalcai Form...,....... dtandard nomlnai vlscosltlss cf 80, 100, ~ rtd 500 cantlstckes;

special high vlacoait„orada ol 30,000 Csntistokes
Special properties iiiii~ i ~ i ~ ii~ ~ "~ .. ~ ..iiii i Hsat ~ labi~ i pout'able II Iow Isrttpaiatutasi

assailant ci~ Iaclrio aiianotn; water rrpallant
prima~y vaaa....»»,», ~, „......„,. ~ »...,..» ~...,..„,. I.ubridttting. daittplnc, flotation,

Impregnating, l)quid coupllhg

TYPICAL fshOPIhTIII
Thece vsIuea are nat intenaad fcr uae In preparin0 Spealfidatlotts

Strhdltd Virrdlitlrlrrvdminru
ttrci~

tti h Virearil orrdr

Physical
COiorl APHAi~ ii~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~

'i
~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ i ~ ~ ~ i ~ ~ ~ ~ ~ ~

Specific Gravity at 77F (25 C) ....„: .'..„,...,
Volatility,percent by welghtf

after 4 hre at 482 F (250 C), »,I ~ ~ ~ ~ i~ ~ ~ i ~ ~ ~

after 48 hre at 482 F (250 C)...».»».»,.„.
Viocoolty, centlstokoo

21 0 F (99 C) iiii~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ i ~ ~ ~ ~

00 F (25 C) i ~ ii ~ iii~ ~ i ~ iiiiiiiii~ i ~ ~ ~ ~ ~ ~ ~ ii~ ~ ii
7 (25 C) \ ~ ~ ~ ililli~ illli~ iiill/~ i ~ f ~ iili~ ~ ~ ~

~20F (~20C)I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ii ~ ~ i ~ ~ ii ~ ~ ~ ii~

50 F (~48 C) ~ i ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ i ~ ~ ~ i ~ i ~ ii~ ii ~ ~ i ~ ii ~

ra F ( 57 C)i ~ ii ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~

Surface Tension at 77 F (25C), dyntt-cm. ~ .

Comprtrssfbtllty, peroent, et 8000 psl.......
2aOOa psl.. ~,.„

Radletlan Geletlan Oosege. megarads ....,.
Sound Velocity at 77 F (25 C).

meters per aecaitd..... ~ i» „»»,» i».„,
t At dolsrrrt had by Itdatinc a 38 ~ Io 40 orattt 44

/pre Cri~»t Cr~roiItiri'.irtr

~0

20
0.085

2,5
14,0

'14
ee
80
275
821
1121
25,0

171

tCO rr
20
0.902

25
104

28
77
110
504
1200
2600
24.1
2,55
7.95

Ico rr
20
0.007

2,5
80

180
380
511
2500
8000
14000
24,4

ii.iiiii
ID
0.09

0,0
7,0

5511
2a,oaa
80,'ooa

1180

mpla ih 4 t80 ritillill'iarbattier having a bottom area of about 3 scuata tttchss,





TYPICAL PROPERTIES-cont~nuccf

d0 ce

Srandetd vi4444iee4 irioniine»
reO cr dee cs

sc44 ~ i
Mien ViiC'44dy Oi444

JO.NO 44

Thermal
Stiffening Point, degrees. below" "":""
Gei Time. hours at 482 F (250 C) ..... ~ . ~ .~....
Coefficient of Expansion

cc/cc/degree C. from 0 to 100 C.~........ ~

Thermal Conductivity.
gm-cal/scc/cmi/degree C differential
for 1 cm thickness ."--"".".""".:" "

Spccific Heat. cal/grn/degree C
a 't 40 C e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

1 00 Ci ~ ~ I ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

200 C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Spontaneous Ignition Temperature ..........

Electrical
Dielectric Strength. volts per mil ... ~ . ~ ~ .~.... ~

DieieCtrlC COnatant at 77 F (25 C), at 10'Z
10'z

Dissipation Factor at 77F (25C), at 10i Hx
104 Hz

Volume Resistivity, ohm-cm ......,...„,.......

-70 C (-92 F)
240

0.00096

0.00035

$ 00 F (482 C)

350
2.77
2.ll
0.0003
0.00005
1 x 10ie

-70 C (-92 F)
240

0.00096

0.00036

0.372
0.396
0.436
900 F (482 C)

350
2.78
2.78
0.0003
0.00005
1 x10"

-70 C (-92 F)
200

0.00096

0.00037

0.372
0.396

~ 0.436
900 F (482 Ci

350
2.80
2.80
0.0003
0.00005
1 x10"

0.00098

0.00037

900 F (482 C)

353
2.82
2.82
0.0003
0.00005
1x10"

Speclticetiori Writer'e: Pieeee contect Oow Corninp Corporation, Midlend, Michipen. before writlnp
'pcciacetione on this proifuct.

BLENDING
The various viscosity grades af
Dow Coming 510 fluid are easily
blended to obtain any intermediate
viSCOSity. AppraXimate prapartianS
neeoed can be read from the chart.

To usc the chart. fino a point on
the left.hand scale representing
the higher viScosity fluid. On the
right.hand side. find a paint
representing the lawer viscosity
fluid. Connect these points with a
line. Draw another line horizontally
across the chart at the desired
viscosity rating. A third line, drawn
vertically across the chart through ",

the intersection o! tne first two
lines, will indicate (on the top and
bottom scales) the proportions Of
different viscosity tluids to use In
order to obtain the desired viscosity.

Accuracy will be increased by
blending the twa fivies which
immediately bracket the desired
viscosity.

ErAV/ /.E-
Fluid consistency wanted: 350
centistokcs

The standard visccsities most r

immedia'.c!y bracic ting 350
ccntlstokes are 500 and t00
centistokcs. A line is drawn to
connect 500 cs on the left.hand
scale with 100 cs on the right-hand
acalei A dotted line is drawn
harfSOntaliy at Ihc cfcsired viscosity,
350 centistokes. At the paint af
intersection. a vertical line is
drawn. The proportion of 100 cs
yiscosity fluid. (224~4) Is read in the
bottom scale. and tha proportion
Of 500 viscosity fluid (78'/4)
ttt the top.

'XAM@,E-" *

Fluid consistency wanted:
18,000 centistokes.

Fluids available bracketing this
viscosity are 500 cs and 30,000 cs,
special high-viscosity grade.

Draw a direct line connecting
30,000 cs and 500 cs. On the
horizontal, cut this tine with
18.000 cs, the viscosity desirccf.
As shown. 90',4 30,000 cs must be
blended with 10% 500 cs to get
18,000 cs.

EX4A1//.E-
Fluid c nsist~wcy wan',ec:
5000 ccntistascs.

As for 16.000 cs. draw horisonta:
line to diaganai connecting two
bracketing viscosities-500 cS ar.d
30,000 cs. Then. read blending
ratio far 500 cs: 56% 30.000 cs. plus
44"4 500 cs.

NOTE: Where very precise viscosities
are desired. an additional trial-
and error blending procedure may
bc necessary to reach the exact
value needed.





SLENPINQ CHART
percentage by Weight of Higher Viscosity Fluid

100 90 80 70 BO 50 l0 30 . 20 10 0

30 000

18.000

30.000

18.0CO

10.000

5.000
Im.

1,000

5N'

F

100'0.000
Z
0

5.000

1,000

500'c

It

tpna

50"
I I t 50

'l 0

0 10 20 , 30 , 40 '0 BQ 70 Bp Op lpp

Percentage by Weight of t.ower Vleccetty Fluid
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SHIPPING I.IMITATIDNS
None.

STORAGF. ANO SHEI.F I.IFK
Pow Corning 510 fluid has no
Icnown limits to useful life when
stored at 77 F (25 C).

loACKAQINQ
Dow Corning S10 fiuid is availadle
In net-weight containers of 8. 10,

.'nd

440 Pounds.

nw rvorr4en «st Osts ~~ «s bssso ott
~ 8 rt«tttttwr oarrrs tssroo, ttrM~ tttttttt tr estm soovcece «rt rtoso«etntrr ~ mrstsotrtrr

Osnornsct o«ors convtt«orcase ttooSttons ot
sea «totr< not os toe«t to ntto««t«ss to stemet «rr
lNAC4W oEI«rti

DOW CORNING CORPORATION
MIDLAND,MICHIGAN 48640
"Do» Corntn "ts o r istsroe trortsrnattt or Dow Cornin Corooratton

rtttrrrt »s. @~re» retrrwt«t in U.e A
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