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TWO - STAGE VALVES

DESCRIPTION

Tha TET, THE and 785 two-stage electrical valves are
nomally closed and designed for precise, accurate
controd and shut-off of petroleum products. The valve
controls a predetermined amowntof product to guaran-
tee smooth, positive shut-off. Operational functions
rmay include low flow start-up when used with a tims
delay circuit or the PetroCount

The Model T8T - Two-stage shui-off plus maximum

fiowrate control achieved by sensing differential pres-
sUrE 3Cross a meter or an onfice plate.

The Maodel 788 - Two-stage shut-off only.

The Model T39 - Two-stage shul-of plus pressure
contre! achieved by sensing and controling valve
outlet pressure.

I]E SIGN FEATURES

Eodular construction - Al intemal pans including
==at nng can be removed with the cylinder
assembly without disturbing ine connections.
459 oy design assures high capacity
Positive shui-off

Uniform speed of response

Linear control characteristics

Inhereniy checks reverse flow

O-Ring plus metal-metal seat

Apcurate twa-stage shut-off

Ainimizes surge pressurs and line shock
Providaes maximwm flow rate coniral
Fail-safe shut-off

FLANGE CONNECTIONS [ RATINGS (DIN)

Do not operate this instrument in excess of the
specifications listed, Failure to heed this
waming could result in serious injury andfor
damage to the eguipment,

APPLICATIONS

Two-stage elecincal control valves are suited forthose
applhcations requiring precise shut-off, such as truck or
railcar loading or similar batehing operations.

“AP" (AGGRESSIVE PRODUCTS) OPTION
The "AP" option valve cylinder incorparates a combi-
nation of seals and C-ring materials to provide opti-
mum performance in aggressive product applications.
This option includes reinforced cylinder heads, stat-o-
seals, washers and gaskeis. Specify "AP" Cotion at
time of aorder when used on alcohols, MTEE, TAME
and reformulated fusls.

DiH PH1S
Valhes RAX WORKING
Glza PREZZURE i 12000
L0 - DR300 16 oar

Temperature Range:  -20°F to 150°F |-28°C to 86°C)
FLANGE COMMECTIONS/RATINGS [ANSI)

MAXIMUM WORKING
VALVE | PRESSURE @ 100°F
SIZE
150 ANSI
2" - 1r 285 psi

Cyptional 260°F (121°C)

&

EMERSON.

Process I'.-Iunag ement
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PRINCIPLE OF OPERATION

The Control System consists of three primary pisces
of equipment: flowmeter, preset counter (elecironicor
mechanical), and two-stage shut-off valve. The meater
iz the primary flow measuring device. The presst
counter is used io determine the volume of Bguid to be
caontrolled by the valve at predetermined settings. The
sagueniial switches of the batch controlling mecha-
nism controd the solengid pilots of the control valve.

The contral valve operates on 2 balanced piston
principle. Electrically operatad salenoid pilots position
thie valve piston by increasing or decreasing hydraulic
pressure on the top of the piston as dictaled by
saguencing switches, When pressure on both sides of
the valve piston is equalized, a spring (located on top
of the piston) acts as a differential force and closes the
valve. Whean the pressure against the bottom of the
pision exceeds the pressure (plus the force of the
spring) exerted against the top of the piston, spring
pressure is overcome and the valve is opened.

The control valve is designed o close in two distinct
stages. As the preset counter reaches the first stage
of shut-off, the preset trips the sequence switches o
place the valve in the first stags (low flow) shu-off
position. The first stage closure reduces the flow rate
thirough the valve o approsamately 10 to 20 percent of
thie rated capacity of the meter. The preset trips the
saguencing switches again and the valve closes.
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MATERIALS OF CONSTRUCTION
Main Yahlie Body
Seel - ASTM-A215-GR-WCE
Main Valve Cylinder
2-4" Gtainless Steel
G-10" Steel, Mickel Coated
Main Valve Piston
2-4" Stainless Steel
8-10" Bronze Stamdard
Siainless Steel - Optional
Seat Ring
2-4" Stainless Steel
G-10" Steel, Mickel Coated
O-Rings
Standard - Buna-M
Cither O-Rings are available Meoprens®, EPR,
all Witor®all Buna-M, Kalrez/Teflon ("AP" Valves)
optional
Chher Imternal Parts
Siainlass Steel
Pilot Walie Body
Siesl Standard
Pikat Valve Trim
Stainless Steel
Tuking and Fitings
Standard - Stesl
Optional - Stainless Steal

PRESSURE DROP
Refer to Publication DE‘JAL".I'E{'.v

MAXIMUM OPERATING PRESSURE

DIFFERENTIAL (MOPD):
TATC, TBEC, TAC - 175 psi (12075 kPa) MOPD
AMSI 150, For higher M.O_P.D. Consult factory.



DOCUMENTATION & APPROVALS

UL and C54 Listad

Class |- Group C & D

Class I - Growp E, F& G

Explosion Proof Mema Types 7C, 7D, BE, BF, 85
and Waterproof Mema Type 4

CEMELEC EEx d Il B T3 (Optional)

Limit Switch Enclosure Electrical Data - UL Listed
Voltage: 125, 250 or 440 Vac, Current: 20 amps
Class |, Division |, Groups C and D, Class |1, Division
1, Groups E.F and G

Power Wiring Requirements
Wiring should e in accordance with Mational Elzcinc
Code, State Code, or Local Electric Code if applicable.
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OPTIONAL EQUIPMENT

Stainless Siesl Tubing

Fusible Link Pilot Valve {closes at 180°F)
Manual Gverride {Opens Valve)

Epoxy coating main valve body unmachined
surfaces

Sainless Steel Main Valve Piston
Adjustable Thermal Relisf

Low Flow Star-up

b 3
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RECOMMENDED SPARE PARTS
O-Rings

SOLENOID ELECTRICAL DATA- UL

VALVE CAPACITY DATA LISTED*
Valve Size " - 4" g g" 10~ Voltage (limﬁf::;p 15::;?:;}
"Gy - gpm 86 16E 30s s 1235 | 2040 302020 0.7 032
-S50M0 ac .7 amps ! FMpSs
Forcapacies and preEsUNS anaps, please consult bullstin DEVALVEC S ,
~Capacity Charts for Vaive Sizing.” Z20-50/80 ac 035 amps 017 amps

"Cw basad on wide open valve ulilizing water 3L E0°F | 15°C).

PILOT SPRING RANGES

020 osi 'O 0-20 Standard for 7A7C: Confrols flowrabe
ek by ==nEing differendal pressue
080 psi "C" | 1050 Standard for 7T5C:; Dedivery io
ciosed syshemn (Bofiom Loading L.
. vy | Siotional - delreany through 738 to closed
R syt which requires more than 50 psi
crtlet pressure for controd.

SHIPPING WEIGHT AND VOLUME {Approx.)

Model "C"
150 Ihs. (BMSI)

WValve Cubic Cubiz
Size Ibs. kg Feet Meters
> B0 37 166 D047
3 105 43 238 0.087
FE 150 £a 251 0071 |

E 245 ™ 404 0.137
B 365 EI K E0d 0253
T = )] T 1" )
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OPERATION SEQUENCE

Closed Position - The normally closed solanoid is
closed. The normally open solencid is open. Y-port
{P3} to Z-port (P2) is closad. X-port (P1) and Y-port
{P3} pressures are balanced. The main valve spring
oeing the differential force, closes the piston and kesps
it seated. Reference Figure 1.

Figure 1 Closed Position - Mode] 788
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Low Flow Position - The normally closed salenaoid is
closed. The nomally open solenoid is closad. Y-port
{P3}io Z-port(P2)is closed. X-pori (P1)toY-port {(F3}
iz closed. Note: The product cannot flow fo or from the
top of the piston [Y-port). The piston is lochad hydrau-
lically in the low flow position. During the transition
stage, from high flow to low fiow, the normally closed
salenaoid was closed and the normally open solenoid
was op=n [A-portP1/ oY -port/P3/ was open). During
thie closing cycls the limit switch was activated causing
the nomally opensed solencid to be closed, thus hy-
draudically locking the valve in an intermediate posi-
tion. Reference Figurs 2.

= == — —— i — e e ]

| Seknoia inoy

Figure 2 Low Flow Position - Model 783



Full Open - No Contral - The nomally closed sole-
nicid is open. The normally open solenoid is closed. Y-
port (P23} is cpen to Z-port (P2). ¥-port (P1) is closad
off by the normally cpen sclenaid. The pressurs onthe
ootiom of the piston (P1) is greater than the pressure
at P3 plus the spring force. P1 minus P2 is equal 1o,
ar greater than, the spring force. Refersncs Figure 3.

Figure 3 Full Open/Mo Control - Maodel 788
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DIMENSIONS- IN-LINE VALVES - MODEL "C" { For certified prints - consult factory)

TOP WEEW —— % HFT
I - e e COMDIAT
F CONK
; Lot
i rl{-rnrtl
N __+_
1
E
___1TEE STLEL |
FILOT MODULE
£x P20 |
— B — f’j_ e e
WORMALLY CLOSED-— MICRD l'
SOLEROID Y SWITCH
el % e 0
© CONDUT [APDrow)
TONN
I
RETTLE
M| NE 1
SERFATED AU - 11}
BAGHET § T Y r..-r B
MWTI - Al Erq_T]__ﬁTELi?l o -—I “—ANSI R.E
FLangEa ! L FLAMGES
Dimensions - B
Dimensions c
Valwe 150 Ibs. AMSI
Size m m Inches m m Inches
2" 2480 10 164 25 0 18
A: 278 11 2813 1 e
i4- 330 13 288 11 14
A" 432 1T 400 15 34
B:* 585 22 144 44%5 17 12
10" 673 28 12 502 18 32M
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ORDERING INFORMATION

When ordering, the following information must be
supplied:

Size
Product, product viscosity, product specific
gravity
Mimirmum and maximum operaling temperaturs
Minimum and maximum flow rats
Mimimum, normal and maximum cperating
pressure
Control functions o be performed
Flange connections
C-Ring material
Cortral pilot materials

. Tubing materal
Main valve piston matenal

12. Voltage Required

t.

ot

oD@ =

The oovimnts of s pubiication ane pres=nisd v ifarma S0 DLroaSES on, Sl Whie syveny efte has hesn mage i esane e BoTEacy, Msy 8t ol f b nonsiuen
BT WITETIAD OF GUIRATISEE. AYGREIT O (e PEQETNG S6E DrOCLCTT O SEnar sarovnad hanei or el LT OF aeNicabdey: Wi msana e gh! o moaRy orimoree
e chasigns or spaciicafions of such prodirts al any fime Wb notios

A=l

Danied Divislon Headguarters - Housion, Texas, LESA, Tel (713)4587-6000, Fax (F13j827-2880
U5 Todl Fres 1-388-FLOW-001

Calary, Alberia, Canada, Tel: {403) 279-1879, Fax: (403) 236-1337 T
Stiring, Scotiand - LK, M0-E35 & AMCa, Tel +244 1653-638300, Faw: +44 1653-600425  [ELUALALET T LIRS Be )Ll
Singapare- Asla Facific Tek +55- 777-3211, Fax +65-770-8001

Daniel 's 3 winally awned subsiglary of Emerson, and a civisian of Emersan Frocess Management.
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