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Configuration

Jumpers JP1 and JP2 select the fanning of the 3 X section passive speed pickups to
the Sand T section PPROs. Place the jumper over the pin pairsif you want to fan the
3 R speed input to the other two TMR sections.

TREG Turbine Emergency Trip

Functional Description

The Gas Turbine Emergency Trip (TREG) terminal board provides power to three
emergency trip solenoids and is controlled by the I/O controller. Up to three trip
solenoids can be connected between the TREG and TRPG terminal boards. TREG
provides the positive side of the dc power to the solenoids and TRPG provides the
negative side. The /O controller provides emergency overspeed protection,
emergency stop functions, and controls the 12 relays on TREG, nine of which form
three groups of three to vote inputs controlling the three trip solenoids.

There are anumber of board types as follows:

e TheH1A versionisnot used for new production and is replaced by H1B.

e HI1B istheprimary version for 125V dc applications. Control power from the
JX1, JY'1, and JZ1 connectors are diode combined to create redundant power on
the board for status feedback circuits and powering the economizing relays.
Power separation is maintained for the trip relay circuits.

e H2Bisusedfor 24V dc applications. All other features are the same as H1B.

e H3Bisaspecial version of H1B for usein systems with redundant TREG
boards. Feedback circuit and economizing relay power is provided only by the
JX1 connector.

o H4B isagpecial version of H1B for usein systems with redundant TREG
boards. Feedback circuit and economizing relay power is provided only by the
JY 1 connector.

e H5B isaspecial version of H1B for usein systems with redundant TREG
boards. Feedback circuit and economizing relay power is provided only by the
JZ1 connector.

In redundant TREG applications, it istypical to find one H3B and one H4B board
used together. It is important that system repairs be done with the correct board type
to maintain the control power separation designed into these systems.

Mark VI Systems

In Mark* V1 systems, the VPRO works with the TREG terminal board. Cables with
molded plugs connect TREG to the VPRO module.

Mark Vle Systems

In Mark Vle systems, TREG is controlled by the PPRO pack on SPRO. The PPRO
1/0O packs plug into the D-type connectors on SPRO. Cables with molded plugs
connect TREG to the SPRO board.
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Power 125V dc “

Installation

The three trip solenoids, economizing resistors, and the emergency stop are wired
directly to the first 1/O terminal block. Up to seven trip interlocks can be wired to the
second terminal block. The wiring connections are shown in the following figure.

Note TREGHZ2B isa24V dc version of the terminal board.

To TRPG, 12 wires

Terminal Board TREG

Turbine Emergency Trip

®
PWR N1 [@] 2P 2
RES1B || 4 % 2
PWR N2 |®]| 6 o 7
RES 2B ®| 8
PWR N3 | 10% 9
RES3B |(0] 12 X i;
E-TRP (H) || 14 oL
E-TRP (L) |®] 16
| 18 117
® 20@ 19
® 22@ 21
® 24® 23
®
®
® 26@ 25
® 28@ 27
PWR_P2 (for probe)| ()| 30 %] 29
| 32 @] 31
| 24/®)] 33
Contact TRP1 (L) || 36/ | 38
Contact TRP2 (L) [ 38® st
Contact TRP3 (L) || 40 ] 39
Contact TRP4 (L) |00 42/ | 41
Contact TRP5 (L) || 44 | 43
Contact TRP6 (L) || 46 | 45
Contact TRP7 (L) |(0| 48,221 47
®

JH1 [

000
000

000

000

|

SOLlor4
RES 1A
SOL2or5
RES 2A
SOL 3 or6
RES 3A
E-TRP (H)

JUMPER

PWR_P1 (for probe)

Contact TRP1 (H)
Contact TRP2 (H)
Contact TRP3 (H)
Contact TRP4 (H)
Contact TRP5 (H)
Contact TRP6 (H)
Contact TRP7 (H)

J2

To TSVO
boards on
SMX systems
O J1
U
JZ1
N
% v
JY1| VPRO
M
%
ix1| VPRO
M
N
VPRO

Up to two #12 AWG wires per

point with 300 volt insulation

Terminal blocks can be unplugged
from terminal board for maintenance

TREG Terminal Board Wiring
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Operation

TREG is entirely controlled by the VPRO protection module, and the only
connections to the control modules are the J2 power cable and through the trip
solenoids. In simplex systems athird cable carries atrip signal from J1 to the TSVO
terminal board, providing a servo valve clamp function upon turbine trip.

Control of Trip Solenoids

Both TRPG and TREG control the trip solenoids so that either one can remove
power and actuate the hydraulics to close the steam or fuel valves. The ninetrip relay
coilson TREG are supplied with 28 V dc from the 1/O controller. The trip solenoids
are supplied with 125 V dc through plug J2, and draw up to 1 A with a 0.1 second
L/R time constant.

Note The solenoid circuit has a metal oxide varistor (MOV) for current suppression
and a10 Q, 70 W economizing resistor.

A separately fused 125 V dc feeder is provided from the turbine control for the
solenoids, which energize in the run mode and de-energize in the trip mode.
Diagnostics monitor each 125 V dc feeder from the power distribution module at its
point of entry on the terminal board to verify the fuse integrity and the cable
connection.

Two series contacts from each emergency trip relay (ETR1, 2, 3) are connected to
the positive 125 V dc feeder for each solenoid, and two series contacts from each
primary trip relay (PTR1,2,3 in TRPG) are connected to the negative 125V dc
feeder for each solenoid. An economizing relay (KEL, 2, 3) is supplied for each
solenoid with anormally closed contact in parallel with the current limiting resistor.
These relays are used to reduce the current |oad after the solenoids are energized.
The ETR and KE relay coils are powered from a 28 V dc source from the I/0
controller. Each I/O controller in each of the R8, S8, and T8 sections supplies an
independent 28 V dc source.

The 28V dc busis current limited and used for power to an external manual
emergency trip contact, shown as E-STOP. Three master trip relays (K4X, K4Y,
K4Z7) disconnect the 28 V dc bus from the ETR, and KE relay coils if a manual
emergency trip occurs. Any trip that originatesin either the protection module (such
as EOS) or the TREG (such as amanual trip) will cause each of the three protection
modul e sections to transmit a trip command over the IONet to the control module,
and may be used to identify the source of the trip.

In addition, the K4ACL servo clamp relay will energize and send a contact feedback
directly from the TREG terminal board to the TSV O servo termina board. TSVO
disconnects the servo current source from the terminal block and applies abiasto
drive the control valve closed. Thisis only used on simplex applications to protect
against the servo amplifier failing high.

Note The primary and emergency overspeed systems will trip the hydraulic trip
solenoids independent of this circuit.
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Item

Solenoid Trip Tests

Application software in the controller is used to initiate tests of the trip solenoids.
Onlinetests allow each of the trip solenoids to be manually tripped one at atime,
either through the PTR relays from the controller, or through the ETR relays from
the protection module. A contact from each solenoid circuit iswired back asa
contact input to give a positive indication that the solenoid has tripped. Primary and
emergency offline overspeed tests are provided too for verification of actual trips due
to software simulated trip overspeed conditions.

Specifications

Specification

Number of trip solenoids

Trip solenoid rating
Trip solenoid circuits
Solenoid inductance

Suppression
Relay outputs

Solenoid control relay
contacts
Trip inputs

Trip interlock excitation

Trip interlock current

Trip interlock isolation

Trip interlock filter

Trip interlock ac voltage

rejection
Size

Three solenoids per TREG (total of six per I/O controller)
H1 - 125 V dc standard with 1 A draw
H2 - 24 V dc is alternate with 1 A draw
Circuits rated for NEMA class E creepage and clearance
Circuits can clear a 15 A fuse with all circuits fully loaded
Solenoid maximum L/R time constant is 0.1 second
MOV across the solenoid
Three economizer relay outputs, two second delay to energize
Driver to breaker relay K25A on TTUR
Servo clamp relay on TSVO
Contacts are rated to interrupt inductive solenoid loads at 125V dc, 1 A
Bus voltage can vary from 70 to 145 V dc
Seven trip interlocks to the 1/O controller protection module, 125/24 V dc
One emergency stop hard wired trip interlock, 24 V dc
H1 - Nominal 125 V dc, floating, ranging from 100 to 145 V dc
H2 - Nominal 24 V dc, floating, ranging from 18.5 to 32 V dc
H1 for 125 V dc applications:

Circuits draw 2.5 mA (50 Q)
H2 for 24 V dc applications:

Circuits draw 2.5 mA (10 Q)
Optical isolation to 1500 V on all inputs
Hardware filter, 4 ms

60 Vrms @ 50/60 Hz at 125 V dc excitation

17.8 cm wide x 33.02 cm, high (7.0 in x 13.0 in)
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Diagnostics

The I/O controller runs diagnostics on the TREG board and connected devices. The
diagnostics cover the trip relay driver and contact feedbacks, solenoid voltage,
economizer relay driver and contact feedbacks, K25A relay driver and coil, servo
clamp relay driver and contact feedback, and the solenoid voltage source. If any of
these do not agree with the desired value then afault is created.

TREG connectors JX1, JY 1, and JZ1 have their own ID device that isinterrogated
by 1/0O controller. The ID device isaread-only chip coded with the terminal board
serial number, board type, revision number, and the plug location. When the chip is
read by the 1/0O board and a mismatch is encountered, a hardware incompatibility
fault is created.

Configuration

There are no switches on the terminal board.

Note A jumper must be placed across terminals 15 and 17 if the second emergency
stop input is not required.

TREL Turbine Emergency Trip

Functional Description

The Large Steam Turbine Emergency Trip (TREL) terminal board is used for the
emergency overspeed protection for large steam turbines. TREL is controlled by the
VPRO in the protection module, and provides power to three emergency trip
solenoids, which can be connected between the TREL and TRPL terminal boards.
TREL provides the positive side of the 125 V dc to the solenoids and TRPL provides
the negative side. 1/0O controller provides emergency overspeed protection,
emergency stop functions, and controls the nine relays on TREL, which form three
groups of three to vote inputs controlling the three trip solenoids. The three groups
are called ETR (emergency trip) 1, 2, and 3.

e TREL isonly availablein TMR form.
e TREL hasno economizing relay as with TREG.
e TREL hasno E-STOP function aswith TREG.

A second TREL board may be driven from the protection module.
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