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Abbreviations and Terminology

Symbol Symbol
Cy Valve sizing coefficient P1 Upstream absolute static pressure
d Nominal valve size P2 Downstream absolute siatic
pressure
D Internal diameter of the piping Pe Absolute thermodynamic critical
pressure
Fg Valve style modifier, Py “Vapor pressure absolute of liquid at
dimensionless inlet temperature
Fe Liguid critical pressure ratic factor, AP Pressure drop (P{-P5) across the
dimensionless valve
Fyx Ratio of specific heats factor, AP sy | Maximum allowable liquid sizing
dimensionless pressure drop
Fo Rated liquid pressure recovery AP maxiLp) | Maximum allowable sizing pressure
factor, dimensionless drop with attached fittings
FLe Combined liguid pressure q Volume rate of flow
recovery factor and piping
gecmetry factor of valve with
attached fittings (when there are
no attached fittings, Fp sguals
Fi). dimensionless
Fp Piping gecmetry factor, Amax Maximum flow rate (choked flow
dimensionless conditions) at given upstream
conditions
Gy Liguid specific gravity (ratio of T1 Absolute upstream temperature
density of liguid at flowing (degree K or degree R)
temperature to density of water at
60° F), dimensioniess
Gg Gas specific gravity (ratio of w Mass rate of flow
density of flewing gas to density of
air with beth at standard
conditions(1}, i.e_ ratic of
melecular weight of gas to
melecular weight of air),
dimensionless
k Ratio of specific heats, x Ratic of pressure drep tc upsiream
dimensionless absolute static pressure (AP/P1),
dimensicnliess
K Head loss coefficient of a device, XT Rated pressure drop ratio factor,
dimensionless dimensioniess
M Mclecular weight, dimensionless Y Expansion factor (ratio of flow
coefficient for a gas tc thatfor a
liquid at the same Reynclds
number), dimensionless
N MNumerical constant Z Compressibility factor,
dimensioniess
T Specific weight at inlet conditions
v Kinematic viscosity, centistokes
1. Standard conditions are defined as 60°F (15.5°C) and 14.7 psia (101.23kPa).
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Figure 3 —In this motor control logic block diagram, the power circuit is shown with blue lines and the control circuit with green lines.
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Figure 33: Torque switching heads

[2] Torque switching head white in direction OFPEMN
[3] Lock screws
[4] Torque dials

1. Loosen both lock screws [3] at the indicator disc.
2. Turn torgue dial [4] to set the required torgue (1 da Mm = 10 Nm).
3. Fasten lock screws [3] again.

Information: Maximum tightening torgue: 0.3 — 0.4 MNm

=  The torgque switch setting is complete.
Example: The figure abowve shows the following settings:

- 3.5 da Mm = 35 MNm for direction CLOSE
- 4 5 da MNm = 45 MNm for direction OPEN
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Actuators

Where required, penstocks and valves shall be operated by means of electrically
driven actuators with integral reversing starters.

Each actuator shall be fully weatherproof, and fitted with anti-condensation
heater, upper and lower limit switches, and torque switches ( without including
any battery ).

All local controls shall be lockable protected.

Each actuator shall be adequately sized to suit the application with a safety
factor, and be continuouslyrated to suit the modulating control required

The gearbox shall be oil or grease filled and capable of installation in any
position.

Alternative hand operation shall be possible, and the hand wheel together with a
suitable. Reduction gear-box if necessary shall be of adequate dimensions for
easy operation .The motor drive shall be automatically disengaged when under
manual operation.

The operating gear of all penstocks shall be capable of opening or closing the
gate against an unbalanced head equal to the maximum working pressure. Hand
wheels shall be rotated clockwise to close the valves, and shall be clearly
marked with the words ‘open’ and ‘close’ and arrows in the appropriate
directions. The rims of all hand wheels shall have a smooth finish.

Rising spindle penstocks shall not be fitted with position indicators, but all
actuators shall be equipped with indicators showing whether the penstock is
fully open or closed. Atransparent PVC cover shall be fitted to protect the
thread of the rising spindle.

All operating spindles, gears, and headstocks shall be provided with adequate
points for lubrication.

Extended spindles for all motorized or actuator operated valves shall be
provided with thrust tubes between valve and headstock in order to absorb the
thrust in both directions of operation.
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Remote mounted actuators shall be mounted on a floor pedestal, and shall
be provided with drive shafts between valve and actuator units, complete
with all necessary universal joints and shaft support bearing brackets.

Each valve weighing more than 50 kg shall be provided with 2 lifting
eyes for handling by crane

(13) The actuator starters shall be integrally housed with the actuator in a
robustly constructed enclosure to IP 67. The motor starters shall be capable of
starting the motors under the most severe conditions.

(14) The starter housing shall be fitted with internal heaters so as to provide
protection against damage due to condensation. Heaters shall be suitable for
single phase operation.

(15) A separate isolator shall be supplied loose with each actuator. The isolator
enclosure shall be to IP 67. The Contractor shall mount each isolator adjacent to
its associated actuator in a position to be approved by the Project Manager.

(16) Reversing contactors (mechanically and electrically interlocked)

(17) The position feedback signal is usually 4 to 20 milliamps from a
transmitter, but it also can be a resistance reference from a potentiometer.

(18) Valves are controlled through electric actuators of output torque 150% of
the torque required to operate the valve at the maximum operating pressure.

(19) For rising stem applications, the design must allow to remove the actuator
from the output drive without disturbing the function of the valve.

(20) Actuators shall be self-locking.

(21) Torque transmitting housings must be made of cast-iron, except motor
housing.

(22) Actuators must not contain any plastic components except of electric
connections.

(23) Motors shall be rated for the following duty classifications according to
IEC 34/ VDE 0530 for short-time duty (S2-Not less than 15min) according to
IEC VD 0530, in case of electric actuators for open -close duty or intermittent
duty (S4-Not less than 25% ED) up to 1200 starts per hour: no of starts
depending on actuator size and output speed, according to IEC VDO530.
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(24) Motors shall be designed for 50 HZ

(25) Motor-insulation must be in accordance with IEC 85 class F (155 C).
(26) Adjustment of switches must be without using any special tools.

(27) Protection from extra torques to the valves and the actuators must work in
both electric and manual operation.

(28) In case of need a local control panel it must be supply by the same
manufacturer of the actuator.

Pressure range for pneumatic :4 +8 Bar - Design pressure 10 Bar

Construction — Electric Motor Actuators

1. All electric actuators shall conform to the IEC Standard

2. Power actuated valves shall be furnished with electric motor actuators. The
valve actuators are to be sized for design pressure with flow in reverse direction
plus a 1.5 safety factor. The actuators shall include, geared travel limit switches,
torque limit switches, manual handwheel, condensation heater, terminals for
motor power and controls and drive nut.

3. The motor shall be specifically designed for actuator service. The motor will
be of the induction type with class F insulation and protected by means of
thermal switches imbedded in the motor windings. Motor enclosure will be
totally enclosed, non-ventilated.

4. The entire actuator enclosure should be NEMA 4 watertight.

5. Travel limit switches will be provided to de-energize the motor control circuit
when the actuator reaches the limits of travel in the open and close directions.

6. Mechanical dial position indicator will be furnished on all valves.
7. The motor shall have an operating speed adjustment.

8. In case of installing the actuators in an inaccessible place or heavy valve
vibration , the local control must be mounted separately from the actuator on a
wall bracket and connected to the actuator through cable connection

valve actuator motor must be controlled considering criteria such as:

_ valve position
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__torque or thrust output

__motor protection

_control system commands

_local /REMOTE control

__operation in both directions (since we want to open and close the valve)

These devices can directly operate the valve. Typical local controls are
pushbuttons—for local open-stop-close control and selector switches generally
for local open stop- close control or selection of local-off-remote modes of
operation.

In addition to controls, indicating lights are used to designate various actuator
status criteria such as when:

__open valve position is reached

_ closed valve position is reached

_the monitor relay is tripped

__over-torque condition occurs or

_ the selector switch is in the remote position.

A local-off-remote selector switch is frequently used to allow plant personnel to
select between controlling with integral pushbuttons or remote open and close
contacts. This switch is usually furnished with the local controls.
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