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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 Prugram Management

United States

Nuclear Regulatory Commission
Office of Nuclear Reactcr Regulation
Washington, D.C. 2055-001

Subject: NRC Information Notice 91-85

“Potential Failure of Thermostatic Control valves for Diese!
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
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 groming 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 waier system and /or using cleaning
compounds containing ammonia?

¢ Mercury compounds can also cause the cracking of copper alloys. Did
the cooling system have mercury type pressure measuring devices?
Abrupt pressure changes can cause mercury from these devices to enter
the system

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

3 Mantenance AMOT instruction form 757 states the normal service life
is 6- 10 years and the element should be inspected every 2-3 years. The
shelf life of elements is 1- 2 years, depending on storage conditions.
Flease note the last revision of form 757 was in June 1979 All previous
versions of form 757 state a 6-10 service life. AMOT maintains a document
library of all Iiterature and instruction manuals manual's dating back to the
inception of the company, 1947 The information in the NRC notice
regarding shelf life is inacccurate.

The report indicates the thermostatic valve was 12 years old at the time the
failure occurred The report does not state that the thermostatic element
was inspected every 2-3 years per AMOT's maintenance manual. It
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 1s 6-10 years Shelf and service life are
distinctively different, and shelf life must not be used to define service life of



a 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.

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 Cztawba
Nuclear Station, the AMOT valve was reportedly in service for 12 years, far
exceeding the recommended in-service life of 6-10 years. “Shelf life” must
not be confused with “service life”

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
element was not identified. The NRC reports may lead users of AMOT products
to conclude AMOT thermostatic valves are unacceptable products for the
intended service.

AMOT Controls is a world wide leading manufacturer of temperature control
valves widely used on emergency diesel generators in nuclear power plants
Since the late 1940's, AMOT Controls thermostatic valves have been used on
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.
Furthermore, our thermostatic valves are currently widely used by emergency
diesel engine generator OEM's for the nuclear industry.

| am requesting the NRC to re-examine this informational notice in order to
clarify misleading and perhaps damaging information regarding AMOT
thermostatic vavies. | look forward to your response regarding this important
issue

Sincerely,

Mark Woltering
Executive Vice President

Enclosures: AMOT Form 757
ASM Metals Handbook, pg 1000
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friable and weak mass on the metal
surface. Corrosion of a similar na-
ture continues beneath the primary
deposit of copper, resulting in a
gradual replacement of sound metal
by weak, porous copper, as in Fig §
Action of this kind, unless arrested.
eventually penetrates the metal
weakening it structurally and re-
sulting in leakage of liquids or gas-
es through the porous layer. De-

Table 36. Corrosion of Copper and Copper Alioys in Ethylene Glycol Solutions

zincification that occurs in local
areas is known as plug type. When
it occurs in a broad area, it is known
as the uniform-layer type The de-
zincification usually occurs when
brasses are in contact with waters
that have 4 high oxygen and car-
bon dioxide content It is also en-
countered in stagnant solutions or
in solutions moving at low velocity
and accelerates with temperature.

o AVETREE PENSLIALION Py~

CorrozioNn oF WrouvoHt Corrir aAxp CoOPPER ALLOYS

Dezincification is not usually a
serious problem, since red brass,
and admiralty and aluminum brass
containing inhibitors of dezincifica-
tion can be used where this form of
corrosion has been experienced or is
anticipated

Exposure Liguid
Aoy hr Test conditions Ligwid vapor  Vepor
Copper By 168 B0 20 ethylene glycol - water 17 09 c8
solution containing 01% 25 : 08
HSO, 248 F
Monel ......... 168 BSame as above 14 10 03
Copper . .. 168 B0 20 ethyiene glycol - water 107 25 16
solution containing 0.7% 120 25 18
HSO, 48 F
Monel s 168 Same as above 127 § ? (l) ;
Copper 1344  Triethylene glycol solution: Nil
serated, room temperature
Cartridge brass, 2560 Triethylene glycol air-condi- 20
70% tioning system. 347 F
Copper 2660 Same as above 16
Monel 2660 Same as above 01
Cartridge brass, 8328 Same as above 0.6
70%
Copper 8328 Same as above 04
Monel 8328 Same as above 02
Curtricge brass 3320  Triethylene glvcol air-condi- 14
704 toning svstem . 347 F
Copper 3320 Same as above 10
Monel 3320 Same a: above 07
Cariridge brass, 2880 Triethylene glycel air-condi- 03
707 tioning svstem (87 to 857 glveal) , 320 F
Copper 2880  Same as above 03
Mone! 2880  Same as above 01
Cartridge brass 5760 Same as above 01
70
Copper 5760 Same as sbove 01
Mone! 5760 Same as above Nl
Copper 3 Crude ethyiene glveol 7T w 38
1145 glveol plus0 06w 008 H SO, 210F
Copper 4 SHame a5 above 18w 1y
Copper 18 Same as above 2
Copper 132 Same as above 0l
Mone| 5 Same as above Twe
Mone! 3! S5ame a: above 1
Copper 2880 Ethviene glycol solution
(157 giycol 85 H:O) plus 0027 H B8O, 210 F
Stlicon bronge 28R0 Same ac above OB w10
Aluminum bronze 2880 Same as adbove 0l to "%
(85 Al 5N1L 256 Fe 1 Mn)
Al bronge 5 Al 2880 Same as above 01 1
Phosphor brongze 2880  Same as above 02 w 04
Mone! 2880  Same ac mbove 06 w
Copper 2400 157 ethviene pgiveol B&S b
H O solution pius 003 w
0057 H&O, second run 210 F
Admiralty 2400 Same as mbove 21
Al brongze (10 Aly 2400  Same as above 1%
Cupro-niockel, 30° 2400 S5ame us above 18
Cupro-nickel 10° 2400  Same as above L3
Monel 2400 Same as above 13
Mone| 305  Giveol maleate 175 F 4
Copper 305 Same as above UVE
Copper 66 Polyethviene glycol i
Table 37. Corrosion in & Diethyiene Glyeol Gas Debvdration System
s Pemtrn Lo, tiide et ——
Faposure siven {4 { I
Viion fve e e to v « Y
Copper .. . 1240 01 229 205 01 <0.1
Commercial bronze 3240 <0.1 18 18 <01 <01
Cartridge brass 3240 01 09 05 <01 <01
Mone! 3240 <01 11 <01 <0 <01
Copper X 1440 03 405 a3 02 03
Caommercial bron 1440 02 a1 101 01l c2
Cartridge brass 1440 02 11 08 0.1 01
Mnnel 1440 01 02 03 gt 0

SR e oraasr
Stress-Corrosion Cracking

Stress-corrosion cracking and
season cracking are two names for
the same phenomenon — the ap-
parently spontaneous cracking of
stressed metal. The cracking is
largely intercrystalline, as illus-
trated in Fig. 5. but in some in-
stances a certain amount of trans-
crystalline cracking may also be de-
tected. This form of corrosion takes
place in a suitably corrosive atmos-
phere when the metal is In &
stressed condition, resulting either
from residual stresses from metal-
working operations or from exter-
nally applied operating stresses.

Ammonia or ammonium com-
pounds are usually responsible for
causing stressed copper alloys to
crack Sometimes, these compounds
are found in the atmosphere or in
cleaning compounds However, it
has been proved that both oxygen
and moisture are needed to make
ammonia corrosive, and that other
compounds, such as carbon dioxide,
accelerate the cracking in ammo-
niacal atmospheres. Moisture fiims
on metal surfaces will dissolve sig-
nificant quantities of ammonia from
atmospheres that are low in am-
monia concentration Thus, ammo-
nia concentration on the surfaoce
can increase by a large factor

Mercury and mercury compounds
can also cause the cracking of cop-
per alloys. In practice, it is unusual
for these materials to come into
contact with copper alloys, al-
though this sometimes happens in
heat-exchanger or condenser sys-
tems when abrupt pressure changes
inadvertently cause mercury from
pressure-measuring devices 1o enter

the equipment

e ((Grrosive environment and stress

are the primary requisites for stress
Carrosion to occur a}mough micro-
structure and alloy composition af-
fect the rate of crack propagation
However, these latter factors are
easier to control by selection of al-
oy, metal-forming techniques. or
preventive steps after fabrication
Although test results may indicate
that a8 finished part 1s free from
susceptibility to stress-corrosion
cracking, such an indication does
not absolutely agsure {reedom from
cracb:mg purt.lrumr;; wWhere service
stresses are high

Both applied and residual differ-
ential stresses, with a corrosive en-
vironment, can. lead t¢ failure by
stress-corrosion cracking The sus-
ceplibility to cracking iz largely a
function of stress magnitude

tresses near the vield strength of
the metal are usually required to
cause stress-corrosion cracking, al-
though failures have occurred at
iower stress
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INSTRUCT 1ON
"§¥ (Service) Catalog Section 2
“M" (Master) Catalog Section 21

MODELS B, H AND D STEEL BODIED

THERMOSTATIC VALVES

COMMERCIAL
NUCLEAR

Your Amot Thermostatic Valve has been manufactured
with extreme care and tested to {nsure that it had no
detectable defects at the time it left tne factory, If
the valve 1s correctly app!ied and installed it will
give years of service under reasonable operating con-
ditions, This instruction manual will give you service
information for nearly all normal operating conditions,
but for unusual sftuatfons it may be necessary te con-
tact your Amot representative or the Amot  (actory,

Al) Amot B & H serfes valves use the “expanding wax"
fype of temperature sensing element, These elements
are set to their nominal temperature rating gﬂ
closely controlled conditions, and cannct Le ﬁc r
once they have been set, LT ft is ever necegsary to
change the nominal rating of a valve, a different set
of elements must be used. Amot has an element erchange
program for new or only slightly used elements, in the
event that a different operating temperature 1§ subse-
quently desired, Form 138 contains the terms and con-
ditfons for exchanges.

INSPECTING THE VALVE ON 115 RECEIPT

Imnediately on recelving your valve, check it over
carefully for any damage received in shipping, and to
be sure you have received the proper unit. In checking
the model number of the valve against your order, you
may find that there are a few more digits on the name-
plate than show on the order, These extra lettérs and
humbers merely help us to be able to fdentify the valve
and 1ts type of construction more fully than in the
past, For example, you may have orderec a 2BAS Cast
Steel Valve at 160*F nominal, but you received a valve
fdentified as 2BAS-160-0], The 160 is the temperature
nominal rating, and the 0] indicates a standard 1096%
element,

INSTALLATION

B 8 M valve dimensfons are given on Form 762 (Commer-
clal) and 763 (Nuclear), a certified copy of which is
supplied with each valve order, and which should be
checked against the actual valve on receipt of the
order, If spectal engineered drawings have been pre~
pared, these drawings should be followed, Any con-
Flict arfsing between such drawings and Amot standard
instructions should be resolved before the valve is
put into service,

On Page 3 of this bulletin are several recommanded
methods of  applying Amot valves, In general, a
“diverting” system will provide slightly more even,tem-
perature control than a "mixing" arrangement, Tnif s

because the former fntroduces & homogenous fluid g
sensing elements whereas a mixing system requires® the
fluld at two different temperatures to mix in the smal)

volume of the valve,

STEEL VALVES

STAMP VALVES

CLl

If severe electrolysis {s expected or encountered 1in
the system, & zinc or magnesfum waste plug should be
installed in the valve at the A port - or as close as
possible to ft, For direct sea water cooled fnstalla-
tions, bronze valves with plated elements must be used.
Cast fron housings are not generally satisfactory on
sea water,

If the valve s mounted at the high pofnt of any sys-
tem be sure that the system s properly vented to pre-
vent trapping afr at the elements, A good rule to
foliow on systems is to piace afr vents at al) high
points and drains at all low points, Vents can all be
connechmd to a single collection poln@df feasible, as,_,
shown in Fig. 1, Page 3,

OPERAT 0%

After {nftially placing the valve in operation, system
temperatures should be closely watched to be sure that
all portions of the clircuit are performing properly,
A system fn which the valves have been propsriy select-
ed for the anticipated flows and hedt rejection rates
should operate very close to the valve nominal tempera-
ture rating, Watler cooling systems wil) usually oper-
ate at or slightly below the nominal temperiiure. Lub-
ricating of! or other viscous fluids with lower specif-
ic heats than water will Indicate at or slightly above
the nominal temperature,

In any system where the Indicated temperatures are more
than 5¢F from the nominal valve rating, an effort
should be made to find the cause, Any system operating
4t an indicated 10°F or more from the anticipated temp-
eratures could be in trouble and the r.use =ust be loc-
ated lamediately., Standard Amot eleaents should not be
operated continuously at temperacures in excess of 25¢F
above their nominal rating, On most Amot elements,
10#F above the nominal fs the maximum stroke point of
the eiement sliding valve, ond beyond that point the
valve Is directing all of the flowing fluld to the , C
Port, ‘

Tne assembled-unit type of construction of the Amot
elements make them casy to check {f they are suspected
of causing erroneous system operation, The following
procedure will give vou an indication as to whether the
element {5 close to fts proper calibration, (For an
dccurate test, we suqgest the elements be  shipped
prepaid to Amot for checking in our calibrated test
tanks. Note! Whenever shipping elements, be sure to
wrap them individually for protection against nicks and
bumps , )

On most elements in the B & H valve series, the siiding
valve starts to 117t off the spider seat at 5°F below
the nominal temperature rating stamped on the side
strap, (This 15 the only number referencing tempera-
ture on the element. All others are preduction control

FORM 757 REV. 2 &/79




Page 2

numbers,) At 10°F above the nominal, the element is at
or near 1ts full stroke, Place the element in a bucket
of water 10°F below the nomins! rating and stir the
water vigorously with the element for § minutes (the
s11ding valve should not be off its seat). Next, place
the element in water at 15°F above the nominal rating
and stir vigorously for § minutes, The element should
now be fully stroked., This t3 determined by fmmediate-
ly placing the element back in the valve housing, and
pushing the element spider fully finto fts counterbore,
if the resistance of the siiding vaive overtravel
spring can be felt, the element is fully stroked. Per-
form the last step quickly hefore ths element has cool-
ed, and DO NOT USE OIL AS THE TEST BAIN, On very high
temperature elements, water and glycol may be used,

MAINTENANCE

Amot thermostatic valves probably require less mainten-
ance than any other type for similar use. Elements in
normal service should be good for 6 to 10 years, Ex-
cessive temperstures, chewical, electrolytic or cavita-
tion atteck will r course shorten the 1{fe of the ele-
wments and seats (which are replacesble), Water addi-
tives may cause swelling of the O-ring seal around the
s1iding valve, to the point where they may affect ele-
ment action and require replacement, Synthetic base
Jubricants will definitely attack the O-ring seals
which may be removed, ur replaced by rings of alternate
material,

Carbonates, scale and other solids must not be permit-
ted to bulld up on sliding valve or sensing cup sur-
faces., The valve and elements may be cleaned with mild
acid or Oskite solutions, WHard scale may require wire
brush buffing. Unless definite trouble is encountered
in operation, a valve need not be finspected wore than
every 2 to ) years. When replacing elements, a light
coating of grease on the O-ring Is helpful in re-assem-
bly. Be sure the O-ring s centered in the sleeve be-
fore repiacing element, When ordering replacement
parts for Amot valves, slways give the [tem number,
name of the part, the complete valve mode! number  and
the correct serial number,

Amot does not recommend that a large stock ol spare
parts be maintained at the valve installation, Most
commonly vsed elements and seals are fmmediately
available from Amots' stocking area representatives, or
from the factory direct. Rubber seals and composition
gaskets are rated for a shelf 1ife of one year from
date of shipment, [f adequately sesled from alr, they
may be good for longer periods. Shelf 1ife of the Amot
elements i3 from one to two years, depending on stor-

age conditions,

TROUBLE - SHOOT I MG
fn the event that your cooling system does not operate
close to the desired temperature, the following check
115t may point to one or more causes for the problem.

1. SYSTEM TEMPERATURE TOO COLD,
K " TnsuffTclent Hheat rejected to coolant to main-

tain temperature,

Wrong nominal temperature selected.

fi-metallic type thermometers will indicate Tow

when calibrated in ol), then used in water,

D. Thermostatic valve greatly oversized or coeling
capacity of system much areater than required,

. Thermostatic valve installed backwards, forces
water to cooler and causes eagine to run cold
under all condilions

f., Worn O-ring seal or broken old siyle lip-type
seal,

G, Too gqreat a pressure difference (in excess of
25 psi) between valve ports.

H. Foreign material stuck between sliding valve

and seat.

c®

2. SYSTEM TEMPERTURE TDO HOT.

., Tooling capacity »f system not adequate,

B, Thermostatic valve too small for flow rate
(also causes high pressure drop and possibly
cavitation),

C, Valve Installed backwards--as temp, increases 8
port closes, reducing flow to cooler,

D, Bypass will not ciose due to worn or pitted
seats, sliding valve, O-ring seal, etc,

£, F[lement may have been over-temperatured suiil -
fently to affect calibration or rupture wax
seal, Requires complete new element,

F. Solids buildup on element sliding valve pre-
vents proper action of element,

G, Foreign material stuck between s)iding valve
and seat,

H, Excessive pressure differential between ports
{very low pressure through bypass leg-very high
pressure in cooler),

ANDITIONAL 1TEMS THAT MAY BE CMECKED ARE--

A, Thermometers--A thermometer that reads the same
whether system is cold or hot needs replacing.

B. Location of thermometers--On horizontal pipe
runs, these should be in the side of the pipe
when possible, (Particularly on oil systems,)

C. They should He as far as possible downstream
from the confluence of two streams of different
temperature,

D. Look for bypasses or "sneak circuits"” which
prevent thermostatic valye control of the
complete system,

£. Check to see that valve 1s marked properly,

Looking In the B port, one should always see
the top of the element sliding valve (see sec-
tion on Page 4),
r. Cracked or broken valves may be due to trying
to make up plping 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 fsolation between valve and pip-
fng; excessive weioht or mis-alignment of pip-

Ing; aliowing untreated water to freeze in the

system,




PIPING

DIAGRAMS

CAMOT
THERMOSTAT
COOLER

—

COOLING WATER COMIROL - RADIATOR
Valve thown in “diverting  position io conteol ovtiel tam
In dotted position valve will  mis  io coniol
qu woler b0 angine

RAW WA R
L

COOULING WATEN CONTROL — MEAT EXCHANGER
Volve thown in  dverting  invioflation Moyn! valve o1
thown in dotied postion lor mising epplication:

AW
WATER OUt

1
FOOT vaLvE
PEQUIRED WHEN
EMGINE PIPING

1§ LOCATED ApOVE

WATER Ling

DIRECT COOLING WITH RAW WATER (140 F OR L1SY)
Yoler thown v diverhing  inviallotion Moun! velvs o4

g 4

LUSE Ol CONINOL
Yales thaws o dicociing pasiina to ranirol oll wwmp

sthown in dotted porition lor  mamg applcotion Temperot e In doted povion volee = | w0 cen
ot oil temparatuie 1o beorings or manifold
— 8
— gy e - _r - = 1
. 82 8 R Fysmor |
' “OHOENSER e [ B
COONING - ' '
TOwWER - :
. e 1
FENTRTRwEs — !_ ™ERmOsTAt |k
& ' MAVYE POSINIVE HEAT (OAD (
Mo OM PUMP INtET S— o
-.‘ AN = Hie. o )
: i ucunucll ,
C ‘r 44 A SI
a1
m\
N — _’—J
‘{ :+‘1 \i WAER PUMP
tig L Fig &
Al CONDITIONING SLECTRIC SYSTEM COOLING
Yalve thown in mising poviionto conkol lemperaiuie Yales thomn in  diearting  poiition to contel mar
of inlet water 10 1ol igeraton ixtiem condenie: Valve temperatvres from tuhes hoMerey o other heot load:
dored postion conicoly oulel lemperotyre Vales n darted position contioh inlet (emperatyes
— EXPANSION
tig ¥ MEAT LOAD ko TANK
WATER SAVING APPLICATIONY R e L | 1
Volve By thown =n=in ay mamym Noe hiough , i
(aoter \a tomaRi e mate ety e migean! lenk WwWAlte 1 ime '
Aole 1o permit amall flow lor se-1ng nssaieetilifisrseaiameil l
1 4 B PORT MO RED
iv] ) g X
- = SNSRI U ‘1
JL - ey S i 5 2 amot
=D Hy\l}‘ [YORAA : RO 1At
MEat .,..,_b
FECMANGESY —— -

OONED S et it FESEMDNTG UNOM IMETALLATION AMD EQUISMENT

size



DROP - pg

PRESSUPRE

ol coutvo

COArPRATION

pndin _T_ W (-

LUBRICATING OIL ¢
l I

[

- SAE 30 AT 140°F.
SAE 30 AT 180°

|

s
¥
[’

Sl
g i,",‘ﬂ :/:::;%/"
AT | B |
<Y i |
4o 60 80 100
75 110 145 180
8 120 160 200
160 240 30 400
240 39) 540 690
30 580 820 1060
600 1100 700 2200
FLUIC FLOW RATE - U.5. GPM
PARTS LIST - DIMENSIONS

FOR COMMERCIAL STEEL VALVES SEE FORM 762,

FOR NUCLEAR “N“

STAMP STEEL VALVES SEE FORM 763,

PRINTED IN U.S.A,

T

L\

]

NN

J




PARTS LIST INSTRUCTIONS -~ CATALOG SECTION 2

4“01- MODELS B AND H STYEEL BODIED
THERMOSTATIC VALVES
COMMERCIAL STEEL VALVES
NUCLEAR "N STAMP VALVES

Your Amot Thermostatfc Valve has been manufactyred
with extreme care and tested to {Insure that it had no
detectable defects at the time 1t left the factory, If
the valve 1s correctiy applied and installed it will
qive years of seryice under reasonable operating con-
ditions, This fnstruction manual wili give you service
informatinn for nearly all norma! operating conditions,
but for unusual situations it may he necessary to con-
tact your Amot representative or the Amot factory,

All Amot B & M series valves use the "expanding wax"
type of temperature sensing element, These elpments
are set to thefr nominal temperatuyre rating under
tlosely controlled conditions, and camnot be allered
once they Fave been set, If {1t is ever necessary to
change the nominal rating of a valve, a different set
of elements must be used, Amot has an element exchange
program for new or cnly stightly ysed elements, in the
event that a different operating temperature fs subse-
quently desfred, Form 138 containe the terms and con-
ditions for exchanges,

INSPECTING THE VALVE ON 115 RECEIPT

Immediately on receiving your valve, check it over
carefully for any damage received fin shipping, and to
be sure you have received the nroper unit, In chezking
the model number of the valve against your order, you
may find that there are 4 few rmore digits on the name-
plate than show on the order. These extra letters and
numbers merely help us to be able ts fdentify the valye
and its  type of constructian more fully than in the
past, For example, you may have nrdered a 2BAS Cast
Steel Valve at 160°F nominal, byt you received a yalye
identified as 2BAS-160-01, The 160 15 the temperatyre
nominal rating, and the 01 indicates a standard 10961
element

INSTALLATION
B & MW Valve dimensions are gliven on Form 757, 2

certified copy of which s suppited with each valve
order, and which shauld be checked against the actual
valve on receipt of the order, If special engineered
drawings have been prepared, thece drawings should te
followed., Any conflict ariting between such drawings
and Amot standard {nstructions should be resnlved be-
fore the valve {s put Intn seryice,

On Page 3 of this bulletin are soveral recomrended
methods of  applying Amot valves, In general, a
"diverting” system will provide sliohtly more sven tem.
perature control than a "mixzing" arrangement, This g
because the former intraduces 8 homegenpye fluid to the
senging elements whereas a wixing et stem reqyires the
fluld at two different temperatures ta mix in the small
volume of the valve,

If severe electrolysis is expected or encountered {n
the system, 3 zinc or magnesium waste plug should be
fnstalled in the valve at the A port - or as close  as
possible to 1t, For direct sea water ronled fnstalla-
tions, bronze valves with plated elements must be used,

[f the valve is mounted at the high point of any Sys-
tem be sure that the system s properly vented to pre-
vent trapping alr at the elements, A good rule to
follow on systems s to place alr vents at all high
potnts and drains at all low points, Vents cam all be
connected to a single collection point {f feasible, as
shawn in fig, |, Page 2,

OPEPAT ION

After Inftialiy placing the valve in operation, system
temperatures should be closely watched to be sure that
3ll portions of the clrcult are perfarming properly,
A system in which the valves haye been properly select-
ed for the anticipated flows and heat rejection rates
should operate very close to the valve nominal tempera-
ture rating, Water cooling systems will usually oper-
ate at or slightly below the nominal temperatuyre. Lub-
ricating ofl or other viscous flulds with lower specif-
fc heats than water will indicate at or slightly above
the nominal temperature,

In any system where the fndicated temperatures are more
than 5¢F from the nominal valve rating, an effort
should be made to find the cause, Any system operating
8t an indicated 10°F or more from the anticipated temp.
eratures could be In trouble and the cause must be loc-
ated immediately, Standard Amat elements should not be
operated cortinuausly at temperatures fn sxcess of 26+F
above their nominal rating, On most Amot elements,
10*F above the nominal 15 the maximum stroke point of
the element sliding valve, and beyond that paint the
valve fs directing a1l of the flowing fluid to the ¢
Port,

The assembled-unit type of construction of the Amot
elements make them easy tn check {f they are suspected
of causing erroneous system overation, The following
procedure will give you an iIndication as to whether the
element (s close to its proper calibration, (For an
dccurate test, we suggest the elements be shipped
prepaid to Amot for checking in our calibrated test
tanks, tinte! Whensyer shipning elements, be syre to
wrap them {ndividuslly for protection agatnst nicke and
bumps , )

On most elemerts fn the B 4 K yalve series, the sl 'ing
valve starts to Jift Aff the splder soat at Sof below
the ne=inal temperatyre rating stamped on the side
strap, (This 15 the anly nymher referencing tempara.
ture on the plement, A1) athers are prodyction contrnl

FOOM 757 1.77
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numbers.) At 10°F above the nominal, the element 15 at
or near its full stroke, Flace tne element in & bucket
of water 10°F below the wominal rating andg stir the
watér yiaore. ti  with the element for 5 minutes (the
siiding -lve .+ 14 aot be off its seat). lieat, place
the elel .t in » @r at 15°F above the nomingl rating
and sty (g we o for & ninutes,  The elévent should
noe be fu.i, strobed, Tris is detemined ©, ‘amediate-
ly placing the element back in tne valve housing, and
pushing the element spider fully fnto its countérbore,
If the resistance of the sliding valve overtravel
spring can be felt, the element is fully stroked. Per-
form the last step quickly before the element hes cool-
ed, and DO NOT USE OTL AS THE TEST BATw, On very high
tenperature €lenents, water and glycol may be usnd,

MATHTE L WCE

Amot thermostatic valves protably require less mainten-
ance than any other type for similar use. tlements n
normal service should be good for 6 to 10 years, Ex-
cessive temperatures, chemical, electrolytic or cavita-
tion attack will of course shorten the 1ife of the ele-
ments and seats (which sve replaceable), Water addi-
tives mey cause swelling of the O-ring seal around the
siiding valve, to the point where they Ma/ affect e€le-
ment action and require replacement,  Synthetic base
lubricants will definitely attecs e O-ring sesls
which may be renvved, or replaced by rings of alteruate
material,

Carboeates, scale and other solids must not be permit-
ted to builld up on sliding valve or sensing cup Sur-
faces. The valve and element; may be clesned with mild
acid or Dakite solutions, Hard scale may require wire
brush buffing, Unless definite trouble 1s ercountered
in operation, & valve need not be finspected more than
every 2 to 3 years. When replacing elerents, 3 11ght
coating of grease on the O-ring is helpful in re-assom-
bly. sure the O-ring 15 centered in the sleeve be-
fore replacing eleient, When ordering replacement
parts for Amot valves, always give the ftem number,
name of the part, the complete valve model number  and
the correct serial number,

Amot does not recomiend that & large stock of spare
parts be maintained at .ne valve finstallation. Most
commonly used elements a ¢ <2.i5 are fumediately
avallable from Amots' stocking area representatives, or
from the factory divect, Rubber seals and composition
gashets are rated for a shelf life of one yuar from
date of shipment, If adequately sealed from afr, they
may be good for longer periods. Shelf life of the Amot
elements 1s fro~ one Lo two years, depending on  stor-
age conditions.

TROUBLE - SHOOT THG
In the event that your coo01ing system does not operate
close to the desired temperature, the following check
115t may point to one or more causes for the problei.

1. SYSTEM TEMPERATURE TOO COLD.
K Tnsufficlent heat rejected to ccolant to main-

tain te perature,

B. Wrong nomina| tenperature selected.

C, Bi-metal)ic type thermometers will indicate v
when calitrated in oil, then used in water.

0. Thermostatic valve greatly oversized or cooling
capacity of system much greater than required.

£. Thermostatic valve installed backwards, forces
water to cooler at low temperatures.

F. Worn U-ring seal or broken old style lip-type
seal,

G. Teo great & pressure difference (In excess of
25 psi) between valve ports,

H. Foreign material stuck between sliding wvalve
and seat,

YSTEM TEMPERTURE TOO WOT,

Tooling capacity of system not adequale,

Thermostatic valve too small for flow rate

(als50 causes high pressure drop and possibly

cavitation),

€. Valve installed bachwards--as temp. incresses B
port closes, reducing flow to cooler,

D, Bypass will not close due to worn or pitted
seats, sliding valve, O-ring seal, etc.

£. flement may have been over-temperatured suffic-
iently to affect calibration or rupture wax
seal, Requires complete new element,

F. Solids buildup on element sl)iding valve pre-
vents proper action of element,

G, Foreign material stuch between Sliding valve
and seat,

H, Excessive pressure differential Letween ports

(very low pressure through bypass leg-very high

pressure in cooler),

S
A
8

ADDITIONAL TTEMS THAT MAY BE CHECKED ARE--

A, Thermometers--A thermometer that reads the same
whether system is cold or hot needs replacing.

B, Location of thermometers--On .orizontal pipe
runs, these should be in the side of the pipe
when possitle, (Particularly on ofl systems.)

C. They should be 45 far a5 possible downstream
from the cunfluence of twu streams of Jiflerent

temperature,
U, Louk tar bypasses or “sneak circuits” which
prevent thermostatic valve control of the

comglete system,

£, Check to see that valve {s marked properiy.
Looking in the B port, one should always see
the top of tne element sliding valve (see sec-
tion on Page 4).

f. Cracked or broken valves may be due to trying
te 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; lack
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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For Parts List for 5-1AS see Assembly Drawing Q058Y
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INSTRUCTIONS ~CATALOG SECTION 12

MODELS B8, H AND D STEEL BODIED

THERMOSTATIC VALVES
COMMERCIAL STEEL VALVES

NUCLEAR @ STAMP VALVES

Your Amut Thermostatic Valve has been manufactured
with extreme re and tested to {Insure that It had no
detectable defects at the time 1t left the factory, |If
the valve 1s correctly applied and fInstalled it will
give years of service under reasonable operating con-
ditions, This instruction wanual will give you service
information for nearly all normal operating conditions,
but for unusual sftuations 1t may be necessary to con-
tact your Amot representative or the Amot factory,

ALl Amot B & ¥ serles valves use the “expanding wax"
type of temperature sensing element. These elements
are set toc their nominal temperature rating under
closely controlled conditions, and cannot be altered
once they have been set, If 1t Is ever necessary to
change the nominal rating of & valve, a different set
of elements must be used, Amot has an element exchange
program for new or only slightly used elements, in the
event that a different operating temperature is subse-
quently desired. Form 138 containe the terms and con-
ditions for exchanges,

INSPECTING THE VALYE ON 175 RECEIPT

Immediately on recelving your valve, check {t over
carefully for any damage recelved in shipping, and to
be sure you have recelived the proper unit, In checking
the model number of the valve against your order, you
may find that there are a few more digits on the name.
plate than show on the order, These extra letters and
numbers merely help us to be able to fdentify the valye
and its type of construction more fully than in the
past, For example, you may have ordered a 2BAS Cast
Steel Valve at 150°F nominal, but you received a vaive
fdentifled as 2RAS.16D-01. The 160 {5 the temperature
nominal rating, the 01 indicates a standard 1096
¢lement

INSTALLAT 10N

8 & H Valve dimensfons are given on Form 767 (Commer-
cial) and 763 (Nuclear;, a certified copy of which s
supplied with each valve order, and which should be
checked against the actual valve on receipt of the
order, If spectal engineered drawings have been pre-
pared, these drawings should be followed, Any con-
fifct arfsing between such drawings and Amat standard
Instructions should be resolved before the valve is
put into service,

On Page 3 of this bulletin are several recommended
methods of  applying Amot valves, In general, a
"diverting® system u?ll provide slightly more eyen tem.
perature control than a “mixing" arrangement  Thigy s
because the former introduces & horogenous fluid ty the
sensing elemente whareas a mixing system requlre; the
fluld at two different temperatures to mix in the small
volume of the valve,

CL3

If severe electruiysis 1s expected or encountered In
the system, & 2inc or magnesium waste plug should be
installed tn the valve at the A port - or as close as
possible to 1t, jor direct sea water cooled {installa-
tions, bronze viives with plated elements must he uied,
Cast fron housings are not generally satisfactory an
Sea water,

[f the valve {s mounted at the high pofnt of any sys-
tem (e sure that the system {s properly vented to pre-
vent trapping alr at the elements, A good rule to
follow on systems 1s to place afr vents at all high
points and drains at all low points, Vents can all be
connected to a single collection point 1f feasible, as
shown in Fig, 1, Page 3

OPERAT 10N

After initially placing the valve {n operation, system
temperatures should be closely watched to be sure that
all portions of the clrcult are performing properiy,
A system in which the valves have been properly select-
ed for the anticipated flows and heat rejection rates
should operate very close to the valve nominal tempers-
ture rating. Water cooling systems will usually oper-
ate at or sliaghtly below the nominal temperature, Lub-
ricating oll or other viscous flulds with lower specif-
fc heats than water will indicate at or slightly above
the nominal temperature,

In any system where the Indicrated temperatures are more
than &°¢F from the nominal valve rating, an effort
should be made to find the cayse, Any system operating
at an indicated 10*F or more from the anticipated temp-
eratures could be 1n trouble and the cause must be loc-
ated fmmediately. Standard Amot elements should not he
operated continuously at temperatures in excess of 25+
above theiy nominal rating, On most Amot elements,
10°F above the noninal fs the maximum stroke point of
the element sliding valve, and beyond that point the
valve is directing all of the flowing fluld to the ¢
Port,

The assembled-unit type of construction of the Amot
elements make them easy to check 1f they are suspected
of causing erroneous system operation, The following
procedure will give you an indication as to whether the
element {5 close to 1ts proper calibration. (For an
accurate test, we sugoest the elements be shipped
prepald to Amst for checking in our calibrated test
tanks, Note. whenever shipping elements, be sure to
wrap them individually for protection against nicks and
bumps , )

m most elements (n the B & H valve series, the tliding
valve starts to 1Hft off the spider seat at 5°F  below
the nominal temperature rating stamped on the side
strap {This 1 the gnly rumber referensing tempery.
ture an the eleront, All olhers are production contrel

fOEM 187 Qey, | 7477
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numbers,) At 10*F above the nominal, the element 15 at
or near its full strobe, Flace the elenent in a bucket
of water 10°F below tre numinal rating and stir the
water vigorously with the element for 5 minutes (the
slvding valve should not be off its seat), Next, place
the elesent in water at 15°F above the nominal rating
and stir vigerously for 5 minutes, The element should
now be fully stroked, This 1s determined by lamediate-
ly placing the element back in the valve housing, and
pushing the element spider fully finto Its counterbore,
If the resistance of the sliding valve overtravel
spring can be felt, the element s fully stroked, Per-
form the last step quickly before the element has “ool-
ed, and DO NOT USE OIL AS IME TEST BATH, On very high
temperature elements, water and glycul may be vsed,

MAINTEHANCE

Anct thermostatic valves probably require less mainten-
ance than any other type for similar use, Elements in
normal service should be good for 6 to 10 years., [x-
cessive temperatures, chemical, electrolytic or cavita-
tion attack will of course shorten the 1ife of the ele-
ments and seats (which are replaceable). Water add‘-
tives may cause swelling of the O-ring seal around the

siiding valve, to the polit where they may affect ele-
ment action and require 1oolacement, Synthetic base
lubricants will definftely attack the O-ring seals

which may be removed, or replaced by rings of alternate
matertal,

Carbonates, scale and other sclids must not be permit-
ted to butld up on sliding valve or sensing cup sur-
foces, The valve and elements may be cleaned with mild
#cid or Oskite solutions, Hard scale may require wire
brush buffing, Unless definite trouble 1 encountered
in operation, a valve need not be Inspected more than
every 2 te 3 years. hen replacing elements, a light
coating of grease on the O-ring fs helpful in re-assem-

tly. Be sure the O-ring {s centered in the sleeve be-
fore replacing element, When ordering replacement
parts for Amct valves, dlways giye the item number,

name of the part, the complete valve mode) number and
the correct serial number,

Amot does not recommend that a
parts be maintained at the valve f{nstallation. Most
commonly wused elements and seals are fumediately
availatle from Amots' stocking area representatives, or
from the factory direct, Rubber seals and composition

skets are rated for a shelf Yife of one year from

te of shipment, 1f adequately sealed from air, they
may be good for longer periods. Shelf 1ife of the Asct
tlements is from oné Lo two years, depending on  stor-
sge conditions,

large stock of spare

TROUBLE - SHOOT ING

In Lthe event that your cooling system does not operate

close to the desired temperature,

the following chech

list may point to one or more causes for the problem,

-

SYSTEM TEMPERATURE T0O COLD.

R, TnsufffcTent heat relected to coolant to main-
taln temperature,

B. Wrong nominal temperature selecied,

C. Bi-metallic type thermometers will indicate low
when calibrated 1n ofl, then used in water,

D. Thermostatic valve greatly oversized or cooling
capacity of system much greater than required.

. Thermostatic valve installed bachkwards, forces
water to cocler at low temperatures,

F. Worn O-ring seal or broken old style lip-type
seal,

G. Too great a pressure difference (in excess of
25 psi) between valve ports,

K. Foreign meterial stuck between sliding valve
and seat,

SYSTEM TEMPERTURE TOO WOT,

A. Coocling capacity of system not adequate,

B. Thermostatic valve too small for flow rate
(also ceuses high pressure drop and possitly
cavitation),

C. Valve iInstalled backwards--as temp, increases B
port closes, reducing flow to cooler,

0. Bypass will not close due to worn or pitted
seats, sliding valve, O-ring seal, etc,

£, Element may have been over-temperatured suffic-
fently to affect calfbration or rupture wax
seal, Requires complete new element,

F. Sclids bulldup on element sliding valve pre-
vents proper action of element,

G, Foreign material stuck between sliding valve
and seat,

H, Excessive pressure differentis) oetlween ports

(very low pressure throuah bypass leg-very high
pressure In cooler), \

ADOTT 10HAL lgn's THAT MAY BE CHECKED ARE--

A.ltherm’eurs--k thermometer that reads the same

6.

" Jook for bypasses or “sneak circuits”
. prevent thermostatic

whether system 1s cold or hot nzeds replacing,
Lovation of thermometers--On  horizontal pipe
runs, these should be in the side of *he pipe
when possible, * (Particularly on oil systems,)
They should be as far as possible downstream
from the confluence of two streams of different
temperature,

which
valve control of the
complets system,

Check to see that valve
Looking in the B port, one

is marked properly,
should always see

the top of the element s)1ding valve (see sec-
tion on Pege 4),
Cracked or broken valves may be due to trying

to make up piping runs that are too short, us-
ing smal) ring-type gaskets on flat face cast

fron flanges and nulling bolts too tight; lack
of expansfon isolation between valve and pip-
ing; excessive welight or mis-allignment of pip-

ing; allowing untreated water to freeze in the
system,
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PARTS LIST - DIMENSIONS

FOR COMMERCTAL STEEL VALVES SEE FORM 762,

FOR NUCLEAR "N" STRMP STEEL' VALVES SEE FORM 763,



