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1. Introduction PEnnsunc

ENGINEERING
@ Plant Engineering

Process
Licensing

Plant Engineering
@ Safety Program
Trip >Machim> Standby Trouble
Signal Trip Start-up Shootin
« Unspared machine? === ° Plant shut down. Plant start-up after trouble shooting
« If not, long period plant shut down due to fatal machine damage

@ Site Modification

| Deviation between design and actuab [ Modification at Site ]

| Experience sharing : modification of reaction time for steam turbine trip valve
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2. Steam Turbine General

ENGINEERING

@ Principle; Steamin . o
Turbine Enthalpy mm) Power (P:ump
ompressor
Generator
Etc.

Steam out
@ Type

Back pressure type Condensing type Extraction type Induction type

Extraction Induction
Steam in Steam in Steam in 4\ Steam in

7 7 7 7
Back pressure Condensing Condensing Condensing

@ Control Device

(Example : Woodward
Mechanical type Electronic type
Governor TG, PG, PG-PL, UG Peak150, Micronet TMR, 50009, ...

Overspeed trip Manufacturer’s standard ProTech203
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3. Steam Turbine Trip System

ENGINEERING

@ Why & How?

-. Trip system is required for the protection of steam turbine
-. Steam supply is shut off by closing trip valve immediately

@ Causes?

Turbine
Monitoring

Rotor
speed

Bearing
temperature

Lube oil
pressure

Control oil
pressure

Shaft
vibration

Overspeed
Sudden coupling
failure, etc

High High
Bearing failure,
not enough cooling, etc

Low Low
Lube oil system failure

Low Low
Control oil system
failure

High High

Rotor unbalance, etc

Axial High High
displacement Rotor unbalance, etc
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4. Trip Device

@ Trip Process

Vibration
sensor

Remote trip signal

Turbine
Trip

3117

ENGINEERING

Temperature
sensor

or
kLocal control panel

Electric or
oil relay type
Valve actuator

Pressure Overspeed

. Steam
Trip Valve Turbine
Trip

-
Transmitter
Trip System
Speed

Built in

Mechanical . )
mk Mechanical Trip

@ Example of overspeed trip device
ProTech203
-. Manufacturer : Woodward

-. Electronic overspeed trip device
-. Actuated by remote trip signal
-. Redundancy design ( 2003 voting)

(Digital overspeed trip controller)
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5. Malaysia Project Experience

@ Project 2

3118

ENGINEERING

-. Ethylene Plant (600,000 MTPA), Licensor : Linde AG

-. Client : Petronas/UCC Joint Venture

Steam Turbine short specification

1. OLM-GT-1571

. Quench Water Pump Turbine

. API 611, 430 kW, 3590 rpm

. Back Pressure Type

. Vendor : Shin Nippon Machinery
2. OLM-GT-3171

. Boiler Feed Water Pump Turbine
. API 611, 1958 kW, 4000 rpm

. Back Pressure Type

. Vendor : Shin Nippon Machinery

Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2

<P&ID for OLM-GT-3171>

3119

6. Schematic of Trip Mechanism aar

- D i n ig n
- Press. low low

Local Panel
- Emergency
Stop Button

: Distributed Control System
: Emergency Shut Down

: Solenoid Valve

: Overspeed Trip Device

: Low Oil Trip

Control Oil
(1.5 barg)

Control Oil
IET

EE

ME— Tatvaive
1
Y Governor Valve

Steam Turbine

Steam Out
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7. Trouble Detall

ENGINEERING

@ Trip valve reaction time
-. Time interval between overspeed trip detection and trip valve closure
-. The shorter, the better
@ Acceptance Criteria
-. ASME PTC 20.2 : Test code for the decision of overspeed trip response time
-. It depends on steam condition, load, vendor’'s model
-. Vendor information during design stage : 1 second
-. Engineering practice is around 1 second

@ Actual test after installation at site
L REWCCE R O R | Not Acceptable

@ Analysis of the cause

| Time for electric cabling and ESD system < 0.1 second |

I Quick control oil drain from LOT is inevitable l ||- H(:‘V:,Jitcok:y:m
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7.1 Trip Valve Mechanism

ENGINEERING

Trip Valve
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7.2 Trouble Shooting Ideas

ENGINEERING

@ Original System

Control Oil m
N N

Oil Drain Oil Drain
@ Solution 1

Control Oil |
S| N"0ST |
\

Qil Drain

2 SOV |

\
G Solution 2 Oil Drain

Control Oil > m
\ \2

Oil Drain Qil Drain
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7.3 Selected Modification Method PEnmsungg

ENGINEERING

@ Solution1 —> Notchosen

Function time is not so short because oil in piping between OST and LOT shall be
released from solenoid valve.

@ Solution 2 —> Selected with modification

- 3-way control valve instead of solenoid valve  Instrument Air
(actuated by solenoid valve and instrument air)

- Larger drain port size : 2" -> %"
- Install 3-way valve adjacent LOT SOV

Control Oil

3
>ESA—— LI
v

Oil Drain \l'
Oil Drain
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8. Final Test Result

ENGINEERING

@ Test Record (OLM-GT-3171)

TEST ITEM DESIGNVALUE TEST RECORD | RESULT

SETE eck [ Min. speed 3403 +34
e P TR
speed (i.e. 21 rpm)

Overspeed Trip Test m 456

e e i
[T e—— i L~
Remot rp Ts 1 Ve esston ime | sec | Tsee | 0 |
e = e S @A
[veskage checkorswamangon |~ |~ Joooa] | | Gooa |

@ Result

Trip valve reaction time : 2.0 sec = 0.7 sec, 0.68 sec
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