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A. DRIVE CONTROL PHILOSOPHY

The control philosophy for different type of Drives is detailed below:

1. Bidirectional drives without integral starter (Open/Close duty & inching/regulating duty)

a) All bi-directional drives shall be operable from local (from MCC/SWGR), field (from LPBS) and
remote i.e. Central Control Room (CCR). Drives shall have local push button switch (LPBS) for
open, close and emergency stop for field operation. Selector switch with L/F/R modes will be
placed at MCC.

b) Remote manual operation of all drives shall be done from OWS.

¢) Remote control commands i.e. open/close, generated from DCS shall be issued to MCC through
interposing relays located in respective MCC. Latching of command shall be provided at MCC
through hard wiring. De-latching shall be done through torque and limit switches feedback. No
latching shall be envisaged for inching duty bi-directional drives.

d) For opening/closing of drive, open/close PB shall be wired in series with field selector
switch position in MCC and open/close torque switches and limit switches. Emergency
stop PB shall be wired to trip circuit. EPB shall be with lockable type. Under lock position
the drive operation is inhibited.

e) Necessary electrical protections shall be realized at MCC, whereas process interlocks and
protections shall be realized in DCS. No interlocks shall be provided for local operation of the
drive.

f)  Following signal exchange shall take place between MCC & DCS.
- Valve open & close command
- MCC power supply is isolated.
- Control supply is healthy.
- Overload relay operated.
- Selector switch in remote mode.
- Selector switch in field mode.
- EPB stop operated
- Control supply unhealthy

g) Control supply healthy (NC), control supply unhealthy (NO) shall be used to find out/monitor
common cable break and display in DDCMIS.

h) Following signals will be derived at DCS from signals available at MCC:
- MCC available (MCC power supply not isolated/ Control supply Healthy/ Overload relay not
acted and Selector switch in remote mode, EPB not pressed).
- MCC disturbed (MCC power supply isolated/ Control supply not Healthy/Overload relay
acted and Selector switch not in remote mode, EPB pressed).
- Control supply unhealthy
- Select switch in local mode. (Selector switch not in local and remote mode)

i) Following signal exchange shall take place from valve actuator to DCS.
- Valve status feedback by Limit switch contact (open/close)
- Valve status feedback by Torque switch contacts (open/close)
- Valve position feedback (4-20 mA) for inching duty drives.

)] Following signal exchange shall take place from valve actuator to MCC.
- Valve status feedback by Limit and torque switch contact (open/close)
- Thermostat contact.
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The above signal exchanges are diagrammatically represented in sheet no. 7.

Unidirectional LT Drives (Contactor Operated)

Unidirectional LT drives shall be operable from local (MCC/SWGR), field (LPBS) and remote
i.e. from Central Control Room (CCR). Drives shall have local push button switch (LPBS)
for start and emergency stop for field operation. Selector switch with L/F/R modes will be
placed at MCC.

Remote manual operation of all drives shall be done from OWS.

Remote control commands i.e. start/stop shall be generated from DCS and shall be issued
to MCC through interposing relays located in respective MCC. DCS output command shall
be latched in MCC. Start PB shall be wired in series with field selector switch position in
MCC and stop PB shall be directly wired to trip circuit.

Necessary electrical protections for the drives shall be realised at MCC, whereas process
interlocks and protections shall be realized in DCS.

Following signal exchange shall take place between MCC & DCS
i. Drive Start & Stop commands.
ii. Drive ON & OFF feedback.
iii. Selector switch in remote mode.
iv. Selector switch in field mode.
v. MCC power isolated.
vi. Overload relay operated.
vii. Control supply healthy.

viii. EPB stop operated

Following signals will be derived at DCS from signals available at MCC:

- MCC available (Thermal overload not operated/Control supply healthy/ MCC power not
isolated, EPB not pressed).

- MCC disturb (Thermal overload operated/Control supply faill MCC switched power
isolated, Selector switch not in remote, EPB pressed).

- Control supply unhealthy

- Selector switch in local mode.

Current transducers, 4-20mA types, shall be mounted in the MCC for monitoring the current
in DCS for all drives > 30 KW and for important drives <30 KW. Auxiliary power supply to
these transducers shall be provided from the control power supply of the respective MCC.

The above signal exchanges are diagrammatically represented in sheet no. 8.

3

Solenoid Operated Drives

a. Solenoid operated drives shall be operable from remote i.e. CCR only.
b. Remote manual operation of all drives shall be done from OWS.
C. Remote control commands i.e. open/close shall be generated from DCS and shall

be issued to the respective solenoid through interposing relays located in
Interposing Relay panels.
d. Necessary process interlocks shall be realized in DCS.
e. Following signal exchange shall take place between solenoid operated drive & DCS
i. Valve open & close command.

ii. Valve status feedback by means of limit switches (open/close), wherever
available.

The above signal exchanges are diagrammatically represented in sh. no. 9.
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4

HT/LT Unidirectional Drives (Breaker operated).

a.

b.

Remote & manual operation of Breaker operated drives shall be operable from local
(MCC/SWGR), field (LPBS) and remote i.e. Station DCS through OWS.

Local (switchgear)/Field (Motor LPBS)/Remote selection shall be realized from

SWGR mounted L/F/R selector switch.

C.

Vi.
Vil.
viii.
iX.
X.
Xi.
Xil.
Xiii.
Xiv.
XV.

Following are the operational combinations for breaker operated drives:

-BREAKER IN SERVICE POSITION — Drive Operation (Start/Stop) shall be from
CCR with L/F/R (Local/Field/Remote) selector switch in Remote position or from
field if L/F/R switch is in field mode.

-BREAKER IN TEST POSITION-SWGR Testing (Local/Field/Remote) from SWGR
when L/F/R switch is in local mode and from CCR when L/F/R is in remote mode. In
test position breaker shall be racked out condition.

Remote control commands i.e. start (pulse type)/ stop, shall be generated from
DCS and shall be issued to Switchgear through interposing relays located in
respective Switchgear.

The EPB shall be wired directly to switchgear. EPB shall be lockable type. Under
lock position the drive operation is inhibited.

Necessary electrical protections for the drive shall be realised at Switchgear,
whereas process interlocks and protections shall be realized in DCS.

The Start PB shall be wired in series with field selector switch position in SWGR
and stop PB shall be directly wired to trip circuit.

Following signal exchange shall take place between switchgear and DCS: -
Drive Start & Stop commands.
Drive ON & OFF status feedback.
Selector switch in Field mode.
Selector switch in remote mode.
Breaker in service.

Breaker in test.

Control supply unhealthy

Circuit side earthed.

Trip circuit unhealthy.

Spring not charged

Lock out relay operated/Breaker trip
Emergency stop PB operated
Relay unhealthy

Relay healthy

LBB operated feedback

i. Relay healthy (NC), relay unhealthy (NO) shall be used to find out/monitor common

cable break and display in DDCMIS.

Following signals will be derived at DCS from signals available at switchgear:
Breaker in local mode (Not in remote, not in field)

Breaker trip circuit healthy

Breaker trip /Master relay operated

Breaker spring charged
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B.

1.0

11

1.2

Switchgear available(Breaker in service position, trip circuit healthy, master trip relay
reset, spring charged, control supply healthy, EPB not operated and breaker in
remote)

Switchgear disturb  (Control supply fail/Trip coil unhealthy/Spring not
charged/Lockout relay operated/Remote mode not selected)

Trip through process interlock

Relay healthy feedback

Control supply healthy

k. Current transducers, 4-20mA types (in SWGR suppliers scope), shall be mounted in the

SWGR for monitoring the current in DCS. Auxiliary power supply to these transducers
shall be provided from the control power supply of the respective switchgear.

The above signal exchanges are diagrammatically represented in sh. no. 10.

SEQUENCE CONTROL PHILOSOPHY

Sequence control is envisaged for startup and shutdown of main drives and their
associated drives from OWS. The drives can be operated manually or automatically
through group/sub-group control and through process interlocks.

Sequence Mode Operation

Sequence controls are organized hierarchically in accordance with the operation
concept of the plant process. Accordingly following levels of sequence control
exists.

- Functional group control

- Sub group control

Functional Group Control logic co-ordinates between functionally cascaded lower

level sequence control logics. It performs following functions

- Mode of operation
- Sequential start/stop of sub group.

Sub Group Control performs sequence control strategies on main drive and related
drives as required by the process and taking care of the healthiness of each drive
e.g. BFP along with its recirculation valve, discharge valve and AOP in a sequence,
will form sequence control logic for BFP.

Sequence Start Up Mode

1)

2)

Automatic mode: - In this mode of operation, once the sequence is initiated, it shall
progress without involvement of the operator.

Semi-automatic mode: - In this mode of operation, once the sequence is initialized,
the step progressing shall be displayed on the OWS. But the step execution
command shall be interlocked and shall be sent by the operator via keyboard. It
shall be possible to bypass and/or simulate one or more criteria to enable the
program to proceed. This facility shall allow the program to be executed even if
some criteria are not fulfilled. It shall be possible to put the system on the auto mode
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1)

after operating it on semi-auto mode for some steps or vice-versa, without
disturbance to the sequence operation.

3) Operator test mode: It shall be possible to use the sequential control in operator
guide mode / test mode i.e. the complete system runs and receives input from the
plant OWS but its command output is blocked. The whole program, in this case shall
run in manual mode. This mode shall allow practicing manual operation using step
and criteria indications. The actual protection shall remain valid during this mode of
operation also.

ANALOG CONTROL & MEASUREMENT PHILOSOPHY

Analog Drives Control

1.1 A drive control function residing in controller is used to position the
pneumatically/electrically operated control valves. Interlock and protection
Open/Close Commands, originating from field or generated internally in Control
Logics (ACS), are interfaced with the drive control function residing in controller.

1.2 Control Valve actuator design shall take care of fail safe condition i.e. bringing valve
to full open/full close or stay put mode, on signal (pneumatic/electric) failure.

1.3 Auto/Manual operator control and display for various control loops shall be provided
through OWS, using Analog Displays.

1.4 Analog Displays have following functionality:

- Auto/Manual selection with control device “Raise/Lower Buttons”

- Set point indication with “Raise/Lower Buttons”

- Indication for deviation between set point and measured value

- Measured value indication

- Final control element portion indicators.

- All control valves/dampers (except for SADC/Burner tilt) shall be provided with
smart positioner.

The above signal exchanges with DCS are diagrammatically represented in sh.no. 11.
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