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AMOT Controls Corporation
401 First Street, Richmond, California 94801-2906.Tel:(510)236-8300 Fax:(510)234-9950

Sept.19,1996

Mr. Thomas T. Martin
Director of Reactor Pivorarn Management

United States i

Nuclear Regulatory Commission

Office of Nuclear Reactor Regulation

Washington, D.C. 2055 001

Subject: NRC Information Notice 91-85

" Potential Failure of Thermostatic Control valves for Diesel
Generator Jacket Cooling Water"

,

'

Dear Mr. Martin,

Recently, AMOT Controls was notified by EDF in France that AMOT thermostatic
temperature control valves were not acceptable and their decision was based
on NRC Information Notice 91-85.

~

AMOT Controls was not aware of the U.S. Nuclear Regulatory Commission's
notice, NRC: 91-85 until now. In our opinion, the NRC report contains some
inaccurate information and conclusions which may lead licensee to believe
AMOT products are of poor quality and/or not suitable for the application. The
information notice does not define the factors which caused the intergranualar
stress corrosion cracking of the AMOT thermostatic element. Furthermore, it
appears someone has confused shelf life with service life. We have reviewed
the notice and have the following comments:

1. The information indicates the AMOT thermostatic valve elements were
original equipment supplied with the engine in 1979. The engine was
removed from service on September 10,1991 for minor corrective and
preventive service, which suggests the AMOT product had been in service
for 12 years, not on the shelf in storage. The report does not indicate
whether the AMOT product was inspected or maintained per our published
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manuals. The notice identifies " slow growing intergranular stress cracking" as
the root cause of the engine failure and subsequent damage. However, it 1

does not identify what factors caused the intergranular stress cracking.'

;

2. According to the report, the licensee's metallurgical laboratory " attributed
#

the root cause of the failure to slow growing intergranular stress corrosion
; cracking. There are a number of factors outside of our control which may

have caused the intergranular stress corrosion cracking.

Ammonia or ammonium compounds are usually responsible for causing.

stressed copper alloys to crack. Sometimes these compounds are found
; in the atmosphere or in cleaning compounds. Was the licensee properly

monitoring the quality of the cooling water system and /or using cleaning
3

,

compounds containing ammonia?
j

Mercury compounds can also cause the cracking of copper alloys. Did ie

the cooling system have mercury type pressure measuring devices?
Abrupt pressure changes can cause mercury from these devices to enter

i the system.

Please review the attached Stress Corrosion Cracking paragraph copied from
i the ASM Metals Handbook, 8* edition, volume 1, Properties and Selection of

'

j

Metals.
I
.

3. Maintenance: AMOT instruction form 757 states the normal service life
i is 6- 10 years and the element should be inspected every 2-3 years. The 1

shelf life of elements is 1- 2 years, depending on storage conditions. |
Please note the last revision of form 757 was in June 1979. All previous 1

4

versions of form 757 state a 6-10 service life. AMOT maintains a document
,

"

library of all literature and instruction manuals manual's dating back to the
inception of the company,1947. The information in the NRC notice j
regarding shelf life is inacccurate. )

: :

The report indicates the thermostatic valve was 12 years old at the time the j
'

failure occurred. The report does not state that the thermostatic element
was inspected every 2-3 years per AMOT's maintenance manual. It I

appears proper preventative maintenance may not have been performed.

4. The NRC notice states the vendors documentation indicates the thermostatic
valve power elements have a 15 year shelf life but does not state "in- service
life". AMOT's stated in service life is 6-10 years. Shelf and service life are
distinctively different, and shelf life must not be used to define service life of

'
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ia product. The industry standard of " Shelf Life" is defined as un-installed not

in-service, and only when the material is properly packaged for storage. ,

, - 1

The NRC information notice may lead some licensee's to believe the 15 year ;

shelf life is the service life of the product, and AMOT's products are infe.ior
'

or unacceptable because they did not meet this stated 15 shelf life wher. in ;

: fact thermostatic element exceeded our stated in-service life. At the Catawba !

Nuclear Station, the AMOT valve was reportedly in service for 12 years, far i
.

exceeding the recommended in-service life of 6-10 years. " Shelf life" must
not be confused with " service life".j

| In our opinion the intergranular stress corrosion cracking is not a defect in |
materials or workmanship in AMOT's product and was due to factors outside of :

our control. The true root cause of the intergranular stress cracking of the !

i element was not identified. The NRC reports may lead users of AMOT products i

to conclude AMOT thermostatic valves are unacceptable products for the !

i intended service. -

i
:

. :

i AMOT Controls is a world wide leading manufacturer of temperature control !

valves widely used on emergency diesel generators in nuclear power plants. ;
4

Since the late 1940's, AMOT Controls thermostatic valves have been used on ;

j many diesel engine applications and hundred of thousands of AMOT valves are !

in used within the Marine, Oil & Gas, U.S. Military and industrial markets. j:

! Furthermore, our thermostatic valves are currently widely used by emergency

| diesel engine generator OEM's for the nuclear industry

i I am requesting the NRC to re-examine this informational notice in order to )
clarify misleading and perhaps damaging information regarding AMOT

~;

thermostatic vavles. I look forward to your response regarding this important
,

issue.
'

, ,

Sincerely,

1 i

e

i Mark Woltering !

Executive Vice President {

i
2 Enclosures: AMOT Form 757

ASM Metals Handbook, pg.1000 |:
'
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friable, and weak mass on the metal zincification that occurs in local Dezincification is not usually a

surf ace. Corrosion of a similar na- areas is known as plug type. When serious problem, since red brass,
ture continues beneath the primary it occurs in a broad area,it is known and admiralty and aluminum brass
deposit of copper, resulting in a as the uniform-layer type. The de- containing inhibitors of dezincifica-
gradual replacement of sound metal zincification usually occurs when tion can be used where this form of
by weak, porous copper, as in Fig. 5. brasses are in contact with waters corrosion has been experienced or is
Action of this kind, unless arrested. that have a high oxygen and car- anticipated.
eventually penetrates the metal, bon dioxide content. It is also en-
weakening it structurally and re- countered in stagnant solutions or' Stress-Corrosion Crocking
sulting in leakage of liquids or gas- in solutions movmg at low velocity
es through the porous layer. De- and accelerates with temperature. Stress-corrosion cracking and

season cracking are two names for
the same phenomenon- the ap-

Table 36. Corrosion of Copper and Copper Alloys in Ethylene Glycol Solutions parently spontaneous cracking of
stressed metal. The cracking is

- u,rm penetrauon ran - ,
b po.ure, laq u+ largely intercrystalline, as illus-

Ahoy hr Test cond,uons lagmd vapor Va por trated in Fig. 5. but in some in.

Copper 168 80:20 ethylene glycol-water 1.7 0.9 0.8 stances a certain amount of trans-
, ,

solution containing 01% 2.5 09 crutalline cracking may also be de-
ILso.: 248 P tected. This form of corrosion takes

Monel 168 Same as above 1.4 1.0 0.3 place in a suitably corrosive atmos-, ,

Copper 168 80.20 ethylene glycol- water 10.7 2.5 16 phere when the metal is in a
on o tatning 0.7% 12.0 25 19 stressed condition, resulting either

Monel 168 same as above 12.7 29 0.7 from residual stresses from metal-,

3.1 1.6 working operations or from exter.,

Copper 1344 Triethylene glycol solution: Nil nally applied operating stresses.
aerated; room temperature Ammonia or ammonium com-

Cartridge brass, 2560 Traethylene glycol air-condi- 20 pounds are usually TeSponsible for
70 % tionmg system; 347 r causing stressed copper alloys to

. S$e [ crack. Sometimes, these compoundsonY...|. . ,

*

Cartridge brass. 8328 Same as above 0.8 are found in the atmosphere or in

70 % cleaning compounds. However, it
Copper 8328 same as above 04 has been proved that both oxygen
Monel 8328 same as above 0.2 and moisture are needed to make,

Cartridge brass, 3320 Triethylene glycol atr conda. 1.4 ammonia corrosive, and that other
70 9 tioning system; 347 F compounds, such as carbon dioxide,

copper 3320 Same as above 10 accelerate the cracking in ammo-
Monel 3320 Same as above 07

niacal atmospneres Molsture films
Cartridde ' brass. 2880 7nethylene glycci air-condl- 0.3

70 % tioning system (87 to 95% glycoli; 320 F on metal surf aces will dissolve sig-
Copper 2880 same as above 0.3 nificant quantities of ammonia f rom

2880 Same as above 01 atmospheres that are low in am-Mone! .....
5760 same as above 01 monia concentration Thus, ammo-Cartridge brass.

nia concentration on the surfaceCop r $760 Same as above 0.1
Monel 5760 Same as above Ntl can increase by a large f actor.

Mercury and mercury compounds
Copper 3 Crude ethylene glycol 37 to 39

#Its glycob plus 0 06 to 0 08 H So.: 210 F can also cause the cracking of cop-
Copper 4 Same as above 18 to 19 | per alloys. In practice,it is unusual
Copper 19 Same as above 2 for these materials to come into
Copper 72 same as above , 0.1 contact with copper alloys, al-

8

2$ s me N '1 though this sometimes happens in
heat-exchanger or condenser sys-

Copper 2880 Ethylene glycol solu tion ... ..- tems when abrupt pressure changes
# 15', glycol 559 H:0) plus 0 03G H.sO,; 210 F inadvertently cause mercury from

SL12 con bronze .880 Same as above 0 8 to 10
Aluminum bronze . 2880 Same as above 0.1 to 0 ; pressure-measuring devices to enter

(9,5 A1. 5 N1. 2.5 Fe. I Mni the equipment.
Al bronze (5 Ab 2880 Same as abme 01 to 02 % Corrostve environment and stress
Phosphor bronze 2880 Same as above 0.3 to 0 4 are the primary requisites for stress
Monel 2880 same as above 0 6 to 4 6 corrosion to occur, although micro-
Copper 2400 ISC eths tene givcol E59 23 structure and alloy composition af-

H O r,oluuon plus 0 03 to feet the rate of crack propagation.
We m, ese a fa ors aMAdmiralty ......

2400 Same as above 15
2400 Same s 21 easier to control by Selection of al-Al bronze (10 AD .

Cupro-nickel. 300, . 2400 Same as above 18 loy, metal-forming techniques. or
Cupro-nicket 10G . 2400 Same as above 19 preventive steps af ter f abrication
Monel 2400 Same as above 13 Although test results may Indicate !

'

Monel 305 Glycol maleate.175 F e4 that a finished part is free from
Copper 305 Same as above 08 susceptibility to stress-Corrosion
Copper 66 Polyethylene glycol 1.1 cracking, such an Indication does

not absolutely assure freedom from
cracking particularly where service

Table 3L Corrosion in a Diethylene Glycol Gas Dehydration Systern stresses are high
Both applied and residual differ-on,m m,n rna rr n

hi-, tw owna o%a m na % ential stresses, with a corros!Ve en-
uim i.e % ,i %, io nm, .a m m. ..ir a ' * vironment, can. lead to f ailure by

Copper ....... 3240 <01 23 9 20.5 0.1 <01 stress-corrosion cracking. The sus.
Commerctal bronze 3240 <0.1 18 18 <01 <01 ceptibility to cracking is largely a
cartrad6e brass 3240 <01 07 0.7 <01 <0.1 function of stress magnitude.
Monel 3240 <0.1 11 <01 < 0.1 <01 Stresses near the yield strength of
copper ...... . 1440 0.3 40 5 35.3 02 0.3 the metal are usually required to
Commercial bronze 1440 0.2 9.1 10 1 0.1 02 cause stress-corrosion cracking, al-,

Cartridge brass 1440 02 1.1 08 01 0.1 though failures have occurred at
Monel , 1440 01 0.2 0.3 01 01 lower stress., . ,,,

-.A
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INSTRUCTIONS-

9 " (Service) Cataltg Section 2
"M" (Mastar) Catalog Sectirn 21
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T H E R M O STATIC VALVES

C O M M E RCI AL STEEL VALVES
-

,

g ST.M.- OLE.. mVE S
CL3

Your Amat Thermostatic Valve has been manu fac tured If severe electrolysis is expected or encountered in
with extreme care and tested to insure that it had no the system, a zinc or magnesium waste plug should be
detectable defects at the time it lef t tne factory. If installed .in the valve at the A port - or as close abthe valve is correctly applied and installed it will possible to it. For direct sea water cooled installa-

j

give years of service under reasonable opera ting con. tions, bronze valves with plated elements must be used,
ditions. This instructfon manual will give you service Cast fron housings are not generally satisfactory on
information for nearly all normal operating conditions, sea water. ,

'

but for unusual situations it may be necessary to con-
tact your Amat representative or the Amot sectory. If the valve is mounted at the high point of any sys-

tem be sure that the system is properly vented to pre-
vent trappfng air at the elements. A good rule toAll Amot 8 & H serfes valves use the " expanding wax" follow on systems is to place air vents at all hightype of t empera ture sensing element. These elements points and drains at all low points. Vents can all beare set to their nominal temperature ratingau connectah to a single collection poingdf feasible, asclosely controlled conditions, and cannot be file ..' qshown in Itg, 1, Page 3.once they have been set. If it is ever necepary to ,

change the nominal rating of a valve, a different set
OPERATIO*tof elements must be used. Amot has an element eschange

program for new or only slightly used elements, in the After initially placing the valve in operation, systemevent that a different operating temperature is subse- temperatures should be closely watched to be sure that. quently desired, form 138 contains the terms and con' all portions of the circuit are performing properly,ditions for enchanges. '

A system in which the valves have been properly select-
ed for the anticipated flows and h6at rejection ratesINSPfCTING Tilf VAtyf DN ITS RfCflPt should operate very close to the valve nominal tempera-
ture rating. Water cooling systems will usually oper-Innedia tely on receiving your valve, check it over ate at or silqhtly below the nominal temper & tare. Lub.carefully for any damage received in shipping, and to ricating oil or other viscous fluids with lower specif-be sure you have received the proper unit, in checkin9 ic heats than water will indicate at or slightly abovethe model number of the valve against your order, you the nominal temperature,may find that there are a few more digits on the name-

plate than show on the order. These entra letters and in any system where the indicated temperatures are morenumbers merely help us to be able to identify the valve than 5*F from the nominal valve rating, an e f fortand its type of construction more fully than in the should be made to find the cause. Any system operatingpast, for example, you may have ordere( a 28A5 Cast at an indicated 10*F or more from the anticipated temp-Steel Valve at 160*F nominal, but you received a valve eratures could be in trouble and the rw :: st be loc-identified as 2BA5-160-01. The 160 15 the temperature sted ispediately. Standard Amat eleaents should not benominal rating, and the 01 indicates a standard 1096X op' rated continuously at tempernures in excess of 25+Fe
element. above their nominal rating. On most Amot elements,

IN5fAttATION 10*f above the nominal is the maximum stroke point of
the element sliding valve, and beyond that point the

B & H Valve dimensions are given on Form 762 (Comer- valve is directing all of the flowing fluid to the ,C
cial) and 763 (Nuclear), a certified copy of which is Port. *

supplied with each valve order, and which should be
checked against the actual valve on receipt of the The assembled-unit type of construction of the A$ot

elements make them casy to check if they are suspectedorder. If special engineered drawings have been pre-
of causing erroneous system operation. The followingpared, these drawings should be followed. Any con-

flict arising between such drawings and Amot standard procedure will give you en indication as to whether the
element is close to its proper calibration. (For aninstructions should be resolved before the valve is

put into service accurate test, we suggest the elements be shippeda prepaid to Amot for checking in our calibrated test
tanks. Note! Whenever shipping elements, be sure..toOn Page 3 of this bulletin are several reconnended wrap them individually for protection against nicks andmethods of applytnq Amot valves. In generdig a bumps.)

" diverting" system will provide slightly more even tem-
perature control than a " mining" arrangement. Thil is On most elements in 'the B & H valve series, the sliding
because the former introduces a homogenous fluid pthe

,he valve starts to lift off the spider seat at 5'F belowsensing elements whereas a mining system require, the nominal tr-mpera ture rating stamped on the side *
fluid at two different temperatures to mix in the small strap. (This is the only number referencing tempera-,{, volume of the valve, ture on the element. All others are prcduction controls

I

.T.N." _
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TROUBLE-SHOOTING

numbers.) At 10*F above the nominal, the element is at In the event that your cooling system does not operate
or near its full stroke, place the element in a bucket close to the desired temperature, the following check
of water 10*F below the nomins1 rating and stir the IIst may point to one or more causes for the problem.
water vigorously with the element for 5 minutes (the
sliding valve should not be off its seat). Nest place 1. SYSTEM TEMPERATURE TOO COLD.
the element in water at 15'F above the nominal rating A. Insufficient heat rejected to coolant to main.
and stir vigorously for 5 minutes. The element should tain temperature,
now be fully stroked. This 1,5 determined by 1 mediate- 8. Wrong nominal temperature selected.
ly placing the element back in the valve housing, and C, 81-metallic type thermometers will indicate low
pushing the element spider fully into its counterbore, when calibrated in oil, then used in water.
If the resistance of the sliding valve overtravel D. Thermostatic valve greatly overstred or cooling
spring can be felt, the element is fully stroked, per- capacity of system much arcater than required.
form the last step quickly trefore tM element has cool. E. Thermostatic valve lustalled backwards, forces
ed. and DO NOT USE OIL AS THE TEST BAlH. On very high water to cooler and causes eigtne to run cold*

temperature elements, water and glycol may be used. under all conditions.
F. Worn 0-ring seal or broken old style lip-type

MAINTENANCE seal.gg G. Too great a pressure difference (in excess of
Amot themostatic valves probably require less mainten- 25 psi) between valve ports,
ance than any other type for stellar use. Elements in H. Foreign material stuck between sliding valve
normal service should be good for 6 to 10 years. Ex- and seat.
cessive temperatures, chemical electrolytic or cavita-e

tion attack will of course shorten the life of the ele- 2. SYSTEM TEMpIRTURE TOO HOT.-

sents and seats (whicharereplaceable). Water addf- A. Cooling capacity 1r system not adequate,
tives may cause swelling of the 0-ring seal around the B. Thermostatic valve too small for flow rate
sliding valve, to the point where they may affect ele. (also causes high pressure drop and possibly
ment action and require replacement. Synthetic base cavitation).,

lubricants will definitely attack the 0-ring seals C. Valve installed backwards--as temp. Increases O
which may be removed, ur replaced by rings of alternate port closes, reducing flow to cooler, i

material. D. Bypass will not close due to worn or pitted '

seats, sliding valve. 0-ring seal, etc.
Carbonates, scale and other solids must not be permit. E. Element may have been over-temperatured suff b

lently to affect callbration or rupture wasted to build up on sliding valve or sensing cup sur-
faces. The valve and elements may be cleaned with mild seal, pequires complete new element.
acid or Oekite solutions. Hard scale may require wire F. Snlids l'ulldup on element sliding valve pre-'

brush buffing. Unless definite trouble is encountered vents proper action of element.
In operation, a valve need not be inspected sere than G. Foreign material stuck between sliding valve
every 2 to 3 years. Ifhen replacing elements, a light and seat.

H. Encessive pressure dif ferential between portscoating of grease on the 0-ring is helpful in re-assem.
bly. Be sure the 0-ring is centered in the sleeve be. (very low pressure through bypass leg-very high
fore replacing element. When ordering replacement pressure in cooler),
parts for Amot valves, slways give the item number,
name of the part, the complete valve model number and A.00lfl04AL ITEMS THAT HAY BE CHECRED ARE--
the correct serial number.

A. Thermometers--A themometer that reads the same
! whether system is cold or hot needs replacing,Amot does not recomend that a large stock of spare

parts be maintained at the valve installation. Most B. Location of thennometers--On horizontal pipe
comnenly used elements and seals are immediately runs, these should be in the side of the pipe
available from Amots' stocking area representatives, or when possible. (particularly on oil systems.)
from the factory direct. Rubber seals and composition C. They should be as far as possible downstream

from the confluence of two streams of differentgaskets are rated for a shelf life of one year from
.date of shipment. If adequately sealed from air, they temperature.

may be good for longer periods. Sholf Ilfe of the Amot D. Look for bypasses or '' sneak circuits" which

elements is from one to two years depending on stor, prevent thermostatic valve contrn) of the
complete system.age conditions.

E. Check to see that valve is marked properly.
Looking in the B port, one should always see

W t on o pag )
F. Cracked or broken valves may be due to trying

to make up piping runs that are too short; us-
ing small ring-type gaskets on flat face cast
fron flanges and pulling bolts too tight; lack
of expansion isolation between valve and pip-
Ing; excessive wetoht er mis alignment of pip-
legt aliowing untreated water to freeze in the
system.

.
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FOR COMMERCIAL STEEL VALVES SEE FORM 762

FOR fiUCLEAR "ft" STAMP STEEL VALVES SEE FORM 763.
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PACT 5 LIST IN STitUCTIONS -C ATOL8.G SECTION 2

1

M ODE LS B AND H STEEL BODIED
TH E R MO STATIC VALVES

CO M M E RCI AL STEEL VALVES
NUCLEAR "N" STAMP VALV E S

!Your Amot Thermostatic Valve has been manu fac tured If severe electrolysis is expected or encountered in '

with entreme care and tested to insure that it had no the system, a zine or magneslum waste plug should bedetectable defects at the time it left the factory. If installed in the valve at the A port - or as close asthe valve is correctly applied and installed it will possfble to it. For direct sea water cooled installa-give years of service under reasonable operating con- tiens. brente valves with plated elements must be used,ditions. This Instruction manual will give you service
information for nearly all normal operating conditions.
but for unusual situations it may be necessary to con-
tact p ur Amot representative or the Anot fac tory. If the valve is mounted at the hfgh point of any sys-

tem be sure that the system fs properly vented to pre-
All Amot B & H series valves use the " expanding wax" vent trapping air at the elements, A good rule to

follow on systems is to place air vents at all high |type of tempe ra ture sensing element. These elements potnts and drains at all low potnts. Vents can all beare set to their nominal temperature rating under '

closely controlled conditions, and cannot be altered connected to a single collection point ff feasible, as
,wo,n in yg , 3, p,9, 3,once they have been set. if it is ever necessary to g

change the nominal rating of a valve, a df fferent set
of elements must be used. Aeot has an element eschange OPE P!sil0N

program for new or only sifghtly used elements in the
After initially placing the valve in operation, systemevent that a different operating temperature is subse-

quently desired. Fom 138 contains the tems and con- temperatures should be closely watched to be sure that
ditions for enchanges. a11 portions of the circuit are perforening properly,

A system fn which the valves have been properly select-
INSPtCf!NG THE VALVE ON IIS PECEIPT ed for the anticipated flows and heat rejection rates

should operate very close to the valve nominal temrera-
ture rating. Water cooling systems will usually oper-Inriadia tely on receiving your valve. check it over

carefully for any damage received in shipping. and to ate at or tilghtly below the nominal temperature. Lub-
ricating oil or other viscous fluids with lower spectf-te sure you have received the proper unit. In ch.eckin9 it heats than water wfl1 Indicate at er slightly abovethe model number of the valve against your order, you the nominal temperature,may find that there are a few more digits on the name-

plate than show on the order, these entra letters and
numbers merely help us to be able to identffy the valve in any system where the indicated temperatures are more

than 5*r from the nominal valve rating, an effortand its type of censtruction more fully than in the
should be made to find the cause. Any system operatingpast, for enample, you may have nedered a 2 BAS Csst

Steel Valve at 160*r nominal, but you received a valve at an indicated 10*F or more from the anticipated temp-
identified as 2 BAS-160-01. The 160 is the temparature eratures covid be in trouble and the cause must be loc-

sted i mediately. Standard Amot elements should not benominal rating, and the 01 indicates a standard 10961
element. operated coatinuously at temperatures in excess of 25'r

above their nominal rating. On most Anot elements.
10*F above the nominal is- the maatmum stroke point of

INST ALL Af f 0'4 the element sliding valve. and beyond that point the
valve is directing all of the flowing fluid to the C

B & H Valve dimposions are given on Fom 757, a Port.
certified copy of which fs suppiled with each valve
order, and which should be checked against the actual The assembled-unit type of construction of the Amat
valve on receipt of the order. If special engineered elements make them easy to check if they are suspected
drawings have been prepared, these drawings should be of causing erroneous system operation. The fo11cwing
followed. Any conflict arising between such drawings procedure will give you en indication as to whether the
and Amot standard instructions sheuld be resolved be- elemnt is close to its proper calibration. (For an
fore the valve is put into service, accurate test, we suggest the elements be shipped

prepaid to A*ot for checking in our calibrated test
tanks. Nota' Whenever shipping elements, be sure to

|On Page 3 of this bulletin are several rec ~rende d
wrap them individually for protection against nicFs and |e*thods of applying Anot valves, in general, a bumps.)

*dtverting" system will provfde slightly more even tem-
perature control than a " mixing" arrangemPnt. Ihis js

Qn mQgt element $ jn the @ $ H vgjyg ggr|g$, the $\{jjngbecause the formr Introduces a hmgecaus fluid to the
valve starts te Ilft eff the seider seat at 5'r belowsensfng elaments whereas a rising system requiras the the m inal temocrature rating staaTed on the sidefluf d at two dif ferent temreratures to min in the small strap. (This is th* only nu% er referencing teapera.volume of the valve,
ture en the elem=nt. All others are prodJctien control

heemf~confid
,
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TROUBLE-5 HOOTING
numbers.) At 10*F above the nominal the elecent is at
or near its full strone. Place tne element in a bucket In the event that your cooling system does not operate.

of water 10*F below the f.omina l rating er.d stir the close to the desired temperature, the following check

water vincroa ic with the element fcr 5 sinates (the list ma/ point to one or more causes for the problem.
sliding d ve d Id riot be off its seat). Nest, place

er at 16*F above the nominal rating 1. 5f57EH TEMptpATURE TOO COLD.the elet ;t in -

and siti dg ' e / or ? mir.utes. The einent should A. Insufficient heat rejected to Ccolant to main-f
rics be fud , stroled. Ttis is detert.tned y tr.inedtate- tain te-perature,

ly placing the element back in tne valve housing, and B. Wrong nominal temperature selected.
pushing the element splJer fully into its counterbore. C. Bi-metallic type therrometers will trdicate 1:a

'

If the resistance of the sliding valve overtravel when Caliterated in 011. then used in water.
spring can be felt, the element is fully stroked. Per- D. Thermostatic valve greatly overstred er cooling *

form the last step quickly before the elegent has cool- capacity of system much greater than required.
ed, and DO NOT b5E 0!L A5 THE TE$r BAirt. On very high E. Ther% static valve installed backwards, forces ,

temperature elements, water and glycol n.ay be used. water to cooler at low temperatures.

F. Worn 0-ring seal or broken old style lip-type
MA INT E f.M.CE seal.

G. Too great a pressure difference (in c u ess of
*

Amot thervantatic valves probably require less mainten- 25 pst) t,etween valve ports. *
;

ance than any other type for sistlar use. Elevents in H. Foreign material stuck'tetween sliding valv.
f1

.

normal service should be good for 6 to 10 years. Ex. and seat,
icessive temperatures, chemical, electrolytic or cavita- '

tion attack will of course shorten the Itfe of the ele- 2. SYSTEM TEMFERfuRE 100 HOT.
>

ments and seats (which 4:e replaceable). Water addi- A. Cooling capacity of system not adequate,
tives s.ay cause swelling of the 0-ring seal around the B. Thermostatic valve too small for flow rate

j sliding valve, to the point wnere they ma/ af fect ele- (alsocauses high pressure drop and possibly i

' ment action and require replac nent. Synthetic base cavitation),

lubricants will definitely att.c6 the 0-rirq seels C. valve installed back ards--as temp. Increases 8
which may te renved, or replaced by rings of alterr. ate port closes, reducing flow to cooler.
material. D. Bypass will not close due to worn or pitted

seats, sliding valve. 0-ring seal, etc.

,

Carborstes, scale and other solids must not be permit. E. Element may have been over-temperatured suffic-
lent 1/ to affect calibration or rupture wax

ted to t,ulld up on sliding valve or sensing cup sur-*

seal. Requires complete new element.faces. The valve and elesents may t,e cleaned with mild
acid or Oakite solutions. Hard scale ma/ require wire F. Solids buildup on element sliding valve pre-
brush buffing. Unless definite trout,le is - encountered vents proper action of element,4

in operation, a valve need not be inspected more than G. Foreign material stuck between sliding valve

e every 2 to 3 years. When replacing elements, a light and seat.
H. Emcessive pressure differential between portscoating of grease on the 0-ring is helpful in re-assem. (very low pressure through bypass leg-very high

'

bly. Be sure the 0-ring is centered in the sleeve be.'

fore replacing eleaen t. When ordering replacement pressure in cooler). ,

parts for Amot valves, always give the item numt,er.
ADDITIOMt ITEMS THAT MAY BE CHEC6ED ARE-- ,

name of the part, the tcmplete valve model number and'

the correct serial number. A. Thermometers--A thermometer that n eeds the same
whether system is cold or hot needs replacing,

{
Amot does not recomeed that a large stock of spare
parts be maintained at lie valve installation. Most B. Location of thermometers--On .orizontal pipe |

consnonly used elements ad *ds are imedia tely runs, these should be in the side of the pipe
when possit,le. (Particularly on oil systems.). available from Amots' stocking area representatives, or

j from the factory direct. Rut,ber seals and composition C. They should be as far as possible downstream
from the confluence of twu streams of e ftercutgaskets are rated for a shelf life of one year from temperature.< date of shipment, if adequately sealed from air, they D, touk ror bypasses or " sneak circuits" which;

any be good for longer periods. Shelf life of the Amot prevent thermostatic valve control of the'

elements is free one to two years, depending on- stor- complete system.
age conditions,

E. Check to see that valve is marked properly,
tooking in the 8 port, one should always see i

the top of tne element $11 ding valve (see sec-
'

tion on Page 4).
F. Cracked or broken valves may be due to trying

to make up piping runs that are too short; us-
ing small ring-type gaskets on flat face cast
iron flanges and pulling bolts too tight; lacka

of expansion isolation between valve and pip-
ing; excessive weight or mis-alignment of pip-
ing; allowing untreated water to freeze in the
system.

.
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PARTS LIST>

i

For Parts List for 5-HAS see Assembly Drawing 90581.

For Parts List for 6-H45 see Assembly Drawinq 90604
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bMOF MooELS VALVES
THERMOSTATIC VALVESSTEEL

COMMERCIAL VALV ES
STAM P

NUCLEAN CL3
in

or encountered
electrolysts is expectedwaste plug should beas

magnesiumA port - or as closeinstalla-If severe ora sinc

For direct sea water cooled
h

installed in the valve at t emanufactured the system,
l ted elements must be used. satisfactory onhas been had noValve fnsure that it If

possible to ft.tions, bronte valves wf th p agenerallyThermostatic
Your Amot and tested to left the factory.it will are not

detectable defects at the time it
installed housingsare

with extreme s appifed and Cast fron any sys-
reasonable operating con-i e you servicesea water, h point of to pre-the vsive is correctly

This instruction manual wfit g vl operating conditfons,If the valve is mounted at the higsystem is properly ventedunder
of service A good rule togive years elements. vents at all highssary to con-

tem be sure that theat the afr Vents can allinformation for nearly all norma $?tuations it may be necethe Amotvent trapping airsystems is to place
ditions. befactory.

asor low potnts. feasible,
but for unusualAmot representative

*espanding wau" points and drafos at allsingle collection point iffollow on
tact your

elements
H series valves use the cor.nected to ashown in flg, 1, Page 3.Theserattnq undersensing element.4

All Amt Btemperature temperaturecannot be altered CrERAi!ON eration, systemof nominal necessary totype their conditions, and t

controlled If it is evera dffferent initially placing the valve in opclosely watched to be sure thaset to setare
are perfoming properly,have been set. nominal rating of a valve,Amot has an element exchange

closely After should be been properly select-once they the circutttemperatures
htly used elements, in ratesportions of thechange the

of elements must te used. program for new or only sligA system in which the valves haved heat rejectionsubse*
operating temperature is all

he valve nominal tempera-

ed for the anticipated flows anWater cooling systems will usu
d con-

event that a dffferentTom 138 contains the tems an
ally oper-

shovid operate very close to t Lub-
minal temperature.

quently desired.dftfons for exchanges. fluf ds with lower spectf-
ate at or 51fqhtly below the noture retfag. slightly aboveCEIPT

IN$pECilNG THE VALVE ON ITS REricating oil or other viscouswater wfl1 Indicate at or
overcheck it to heats thanreceived in shipping, andIn checkin9the nominal temperature. d temperatures are more

valve,your iton recelving effortlmedf ately for any damage er unit.
be sure you have received the propagafnst your order, youIn any system where the Indicate

an

valve rating,Any system operatingcarefully name- nominal
digits on theextra letters and$*f frommade to find thefrom the anticipated temp-nd the cause must be loc-nunter of the valvefew mre

the cause.
thanthe mdelmay find that there are a ble to identify the valve
at an Indicated 10*f or morecratures could be in trouble a

These should be ~ be

Standard h t elements should n<atures in evcess of 25*f
,

plate than show on the order.
thethan in

nunters merely help us to be a mre fullyordered a 28 5 Cast /
Aciot ei w nts,

type of constructionyou may have ated fmediately. operated continuously at te w erbut you received a valve maximum stroke point ofOn mst
and its rating.

The 160 15 the temperaturestandard 10963above and

for example, nominal beyond that point the
Steel Valve at 160*f nominal.

thetheirpast,

identffled as 2 BAS-160-01.01 Indicates a 104 above the nominal fssliding valve,the flowing fluf d to
Cthe

nominal rating, and the the elementvalve is directing all of
tion of the Amotelement. INST AllATION mWPort.

assambled-u ft type of construcb cW f f W mThe followingon form 762 (Coctaer-copy of which isnare given
W t* Werroneous system operation. indication as to whether thecertf fled should Ise The

B & H Valve dfwnstens(Nuclear),a and which of the ele (F or an
cfal) and 7f,3 each valve order,valve on receiptdrawings have been pre-procedure will give you anits proper calfbration.shippedof causing

be
suppiled with the actual the elementscalftratedtestAny con- is close toagafnst suggest

If special engineereddrawings should besuch drawings and A*ot standardthe valve isaccurate %t for
followed. eleaent test, we tochecked checking in our

shipping elements, be suret ction against nicks andorder.
before prepaid tothese Notei Wheneverpared,

betweenbe resolved tanks. m individually for pro efifct arfsing should wrap theinstructions
recomended bumps.) ive series, the $1f dtngput into service, several below

in general, On mst elements in the 8 % H vsspfder seat at $*f
a sidebulletin are on theft off therating stameedeer referencing Wpera-if ghtly mre even tem-3 of this Amot valves,

valve starts to IftemperaturePage applying This is lOn

wthods of* diverting" system will provide sn a 'mfxfng" arrangem nt.m;enous fivid to theAll others are predxt en untroneminal ithe only evthethe (This is
perature control thaforeer introduces a hosyst** reoufres strap.

es to mfu in the sesil
en the eier*nt.ining ture

because the
sensing ele e ts whereas a mfluid at twa dffferent tempera ur

me t

w of the valve.
('&cT~ciWc,n hvolu M'

f nD*8 M7
Dev, !
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N07 MooELS m w Ano o STEEL mooIEoe

TH ER MO STATIC VALVES

COMMERCIAL STEEL VALVES

NUCLEAR STAM P VALV E S
CL3

Your Amot Thermostatic Valve has been manufactured If severe electr,iysts is expected or encountered in
with entreme . ve and tested to insure that It had no the system, a fine or magnesium waste plug should be
detectable defects at the time it lef t the factory. If installed in the valve at the A port - or as close as
the valve is Correctly applied and installed it will possible to it, for df rect sea water cooled installa-
give years of service under reasonable operating con- tions, bronte velves with plated elements must be u;ed,
ditions. This Instruction manual will give you service Cast fron housings are not generally satisfactory on
information for nearly all normal operating conditions, sea water,
but for unusual sf tuations it may be necessary to con-
tact your Amot representative or the Amot f ac tory. If the valve is mounted at the high pofnt of any sys-

tem Le sure that the system is properly vented to pre-
vent trappfng air at the elements. A good rule toAll Amot 8 8 h series valves use the "espanding wan" follow on systems is to place afr vents at all hightype of temperature sensing element. These elements points and drains at all low points. Vents can all be

are set to their nominal temperature rating under connected to a single collection point if feasible, asclosely controlled conditions, and cannot be altered shown in Fig. 1 Page 3.once they have been set. If ft is ever necessary to
change the nominal rating of a valve, a dffferent set OPERATION
of elements must be used. Amat has an element exchange
program for new or only s1fghtly used elements, in the A f ter initially placing the valve in operation. systemevent that a different operating temperature is subse- temperatures should be closely watched to be sure thatquently desired. Tonn 130 contains the terms and con- all portions of the circuit are performing properly,dftions for enchanges. A system in which the valves have been properly select-

ed for the anticfpated flows and heat rejection rates
IN5p(CTING THE VALVE ON ITS RECEIPT should operate very close to the valve nominal tempera-_

ture rating, Water cooling systems will usually oper.Ieredia tely on receiving your valve, ched it over ate at or slightly below the nominal temperature, Lub-
carefully for any damage received in shipping, and to ricating oil or other viscous fluids with lower specif-
be sure you have received the proper unit. In checkfn9 ic heats than water will indicate at or slightly abovethe model nurter of the valve against your order, you the nominal tercerature,
may find that there are a few mre digits on the name-
plate than show on the order. These entra letters and In any system where the Indicsted temperatures are more
nuaters merely help us to be able to identify the valve than 5'T from the nominal valve ratfng, an effortand its type of construction more fully than in the should be made to find the cause. Any system operating
past. For example, you may have ordered a 28% Cast at an indicated 10*F or more from the anticipated temp-
Steel Valve at 160'F nominal, but you received a valve cratures could be in trouble and the cause must be loc-identifled as ?pa$.160 01. The 160 is the temperature sted imedf ately. Standard Amot elements should not be
nominal rating.-a the 01 Indicates a standard 10963 operated continuously at temeratures in ercess of 25'r
element. above their nominal rating. On mst Amot elements,

10*F above the nowinal is the maximum stroke point ofINSTALLATION the element sliding valve, and beyond that potnt the
8 8 H Valve dtnensions are given on Form 762 (Conver- valve is directing all of the flowing fluid to the C
cla1) and 763 (Nuclear), a certified Copy of whf ch f s Port.
supplled with each valve order, and which should be

The assambled-unf t type of construction of the Amotchecked against the actual valve on recelpt of the g gg ggg g gorder. If specf al engineered drawings have been pre-
of causing erroneous system operation. The followingpared, these drawings should be followed. Any con.

filet erfsing between such drawings and Amat standard procedure will give you an indication as to whether the |

ele *ent is close to its proper calibration. (For anInstructions should be resolved be fore the valve is
put into service, accurate test, we suggest the elements be shipped

prepaid to Im t for checking in our calibrated test
tanks. Note! Whenever shipping elements, be sure toOn Page 3 of this bulletin are several recoerended wrap them individually for protection agafnst nicks andpethods of applying Amot valves, in general, a birps.)

* diverting" system wfil provide slightly more even tem-
rerature control than a ' mining" arrangement. This is On most elanants in the 8 & H valve series, the slidingbecause the forver introduces a bore;enous fluid to the valve starts to Ilft off the spider seat at 5'F belowsensing el** eats whereas a mining system requires the the nominal temperatura rating stamped on the side
fluid at two different teieratures to mit in the trail strap (Thfs is the only rMer rererencing tampera-
volume of the valve. ture en the eleo nt. All others are creduction (cotre]

na
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numbers.) At 10*f above the nuninal, the element is at TR00Rtf 5H00T N
or near its full stroke. Place the eles.ent in a bucket in the event that your cooling system does not operate
of water 10*f below tr.e nominal rating and stir the close to the desired temperature, the following check
water vigorously with the element for 5 minutes (the list may point to one or more causes for the problem.
slidingvalveshouldnotbeoffitsseat). Next. place,

; the element in water at 15'T above the nominal rating 1. SYSTfM !!MPf RATURE 100 Cot o,
and stir vigorously for 5 minutes. The element should A. Insufficient heat rejected to coolant to main-
now be fully stro6ed. This is determined by lasnediate- tain temperature,
ly placing the element back in the valve housing, and B. Wrong nominal temperature selected.
pushing the element spider fully into its counterbore. C. St. metallic type thermometers will indicate low
if the resistance of the sliding valve overtravel when calibrated in oil, then used in water,
spring can t,e felt, the element is fully stroked. Fer- D. Thermstatic valve greatly overstred or cooling
form the last step quickly before the element has cool- capacity of system much greater than requireJ.
ed. and D0 h0i U$f CIL AS IHf TEST BATH. On very h19h E. Therinostatic valve installed backwards, forces
temperature elements. water and glycol may be used. water to cooler at low temperatures.'

F. Worn 0-ring seal or broken old style lip-type
MAIN!!hANCf seal.

G. Too great a pressure difference (in excess of
Amot thermostatic valves probably require less mainten- 25 psi) between valve ports.
ence than any other type for similar use. flements in H. Foreign material stuck between sliding valve,

norms) service should be good for 6 to 10 years. fa- and seat.
cessive temperatures, chemical, electrolytic or cavita-.

tion attack will of course shorten the life of the ele- 2. SYSTEM T[HPERTURE TOO HOT.
ments and seats (which are replaceable). Water addi- A. cooling capacity of system not adequate.

| tives may cause swelling of the 0-ring seal around the B. Thermostatic valve too small for flow rate
sliding valve, to the polst where they may affect ele- (alsocauses high pressure drop and possibly
ment action and require seplacement. Synthetic base cavitation).
lubricants will de finitely attack the 0-ring seals C. Valve Installed backwards--as temp. increases 8,

which may be removed, or replaced by rings of alternate port closes, reducing flow to cooler.
material, D. Bypass will not close due to worn or pitted

seats, slidlog valve. 0-ring seal, etc.
Carbonates, scale and other solids must not be permit. E. Element may'have been over-temperatured suffic-

^

ted to build up on sliding valve or sensing cup sur. fently to affect calfbration or rupture wax4

faces. The valve and elements may be cleaned with mild seal. Requires complete new element. I

acid or Oaktte solutions. Hard scale may require wire F. Solids buildup on element sliding valve pre- )*

brush buf fing. Unless definite trouble is encountered vents proper action of element. <

in operation, a valve need not be inspected more than G. Foreign material stuck between sliding valve |
every 2 to 3 years. 1Aen replacing elements, a light and seat.
coating of grease on the 0-ring is helpful in re-asses- H. Escessive pressure differential oetween ports
bly. Be sure the 0-ring is centered in the sleeve be- (very low pressure throuoh oypass leg-very high s
fore replacing element. When ordering replacement pressure in cooler), s

parts for tonot valves, always give the item number. - .
.

.b name of the part, the coinplete valve model number and A00f 710 hat IVMS THAT MAY Bf CHfCKf D arf--
_

the correct serial punter,
d

j
Ac Thermopters--A thermometer that reads the sane

Amot does not recomend that a large stock of spare whether system is cold or hot needs replacing.
parts be maintained at the valve installation. Most B. Location of thermorneters--On horizontal pipe
comonly used elements and seals are lumediately runs, these should be in the side of the pipe

! available frca Anots' stocking area representatives, or when possible. * (Particularly on oil systems.)
f from the factory direct. Rubber seals and composition C. ,They should be as far as possible downstream

gaskets are rated for a shelf life of one year from from the confluence of two streams of dif ferent*
5

' date of shipment. If adequately sealed from air, thev . temperature. .

may be good for longer periods. ' Shelf Ilfe of the Ato't . D.' Sook .for bypasses or ' sneak circuits" which
elements is from one to two years, depending on stor- Prevent themostatic valve control of the
age conditions. complett system.*

E. Check to see that valve is marked properly,
looking in the B port, one should always see
the top of the element sliding valve (see sec.
tion'on Page 4).

/. Cracked or broken vains may be due to trying
to make up piping runs that are too short; us-.

,

| ing small ring-type gaskets on flat face cast
A tron flanges and pulling bolts too tight; lack

of expansion isolation between valve and pip-.
* ing; excessive weight or mis-alignment of pip.
y ing;' allowing untreated water to freeze in the

system.,
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PARTS LIST - DIMENSIONS

FOR COMMERCIAL STEEL VALVES SEE FORM 762.

FOR NUCLEAR "N" STihP STEEC VALVES SEE FORM 763.
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