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Question 1:

[16 marks]

1.1 Given the diagram (Blow-off system) provided below, analyse the and answer the questions that

follow:
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b) What is the function of the Blow-off system and the possible dangers to the Gas Turbine if
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components do not operate correctly?

ent components that make up the Blow-off System.

(6 marks)

(4 marks)

c) Using a P&l D diagram (Blow-off plant system given above), explain how the various Blow-off

valves operate.
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Scenario 1: [12 marks]

1.2 Assume the unit is handed back to operations. You and your team are required to prepare the
unit for stand-by for National Control. Assess and explain the role of the process controller
highlighting communication with key stakeholders according to the standard operating

procedures when the plant is ready to operate or cannot operate. (9 marks)

b) Determine the activities involved using the system:

Scenario 2:

1.3 Given the HMI schematic diagram, plant inspection sheet and

interpret the data identifying any inaccuracies utilising the provided ¢ 5 marks]
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Daily Operational Checks — UNIT 21 | |
| Ops Values | Mon. | Tues ‘ Wed. Thurs. | Fri. Sat. Sun.
Deluge Systems - SGA:
Deluge Valve Control Pressure — SGF01CP501 =6 Bar :F e
Deluge Valve Supply Pressure — SGF01CP502 > 6 Bar 'J:l—
Deluge Foam Tank level - SGF01B8001 >75% ~es
LubelLift Oil = MBV:
Level in tank OK MBV10CLOD1 YIN N>
Any il in Sight Glass? YIN N O
C.W Outlet flow MBY <r0mim | bSmla
Ol Mist Separator Vacuum Press. MBVS0CP101 neg -4 to-6 mbar | — S\ 2
Lift Qil Filter in service AT 01402 (=]
Lift Oil Pump Pres. MBY30CP502 > 130 Bar 1=
L.O. press. Before coocler and filter MBV21CP501 >4 Bar =
L.O. press. After cooler and filter MBV26CP501 > 1.5 Bar Z
L.O. Filter in service AT 01/02 (5] b
Filter DP ok — MBY25CP001 % Red (ST '
L.O. Coaler in service AH 01/02 H D:B’-—
L.0. temp. before cooler MBV23CT511/521 <60°C ST
L.O. temp. after cooler MBV23CT512/522 <50°C Y&
L.0. press. Cooler inlet MBV23CP511/521 5-5.2 Bar %e 2
CW press. Cooler inlet MBV23CP513/523 4.8-5 Bar ..5—
Hydraulic Skid = MBX:
MBX02 CP501 150-170Bar 1 L0
MBX06 CP501 >0 Bar !
MEX04 CP501 150-170Bar t0
MBX04 CP502 LT %)
MBX03 CP501 ——— b
MBX02 CP502 R0-1I0Een b0
Level in tank MBX01CL501 >75% 7%
Temp. in Tank MBX01CT501 20-55°C oY%
Ops Values | Mon. Tues. Wed. Thurs, Fri. Sat. Sun.
Purge Water Skid - MBN:
\
Tank Level OK > 425 litre | ~ed | | | r T
Ignition Gas stand - MBQ:
| 1gn.Gas Pressure MBQ11CP502 saspar | [1bbow
Leaks at Combustion Chamber Burners YN N
= 55°C
Ign Gas Pipe Trace Healing 7550
Fuel Oil Skid - MBN:
F.O. Filler in service AT 01/02 O,
Filter DP ok — MBN11CP001 % Red )
Pump Inlet Pressure MBN11CP501 >4 Bar (
Pump Outlet Pressure MBN12CP501 100-120 Bar )
Pump Drive End Oil Level > Red line ‘\f&&
Pump Drive End Bearing Temp MBN12CT105 < 85°C I @'”b
Pump Non Drive End Oil Level > Red ling \M&
Pump Non Drive Cnd Bearing Temp MBN12CT107 <85°C 2090
Premix Strainer DP - MBN16CP101 < 100 mBar <A1 |
Diffusion Strainer DP - MBN13CP104 < 100 mBar 3
Main ESV Control filter indication- MBX78AT002 Red/Green Cl IZ,\:"@J
Premix ESV filter indication ~MBX76AT002 RedGreen | CILEEN
Diffusion ESV filter indication-MBX75AT002 Red/Green 64 LEEN
Return line ESV filter indication -MBX79AT002 RedGreen |1 RIGEN
Return line CV filter indication-MBX86AT002 RedlGren | (1| AN

Blow off & Combustion Chamber system : MBA & MBM

Drain water condensate

YIN

| I I

©Copyright Reserved

Gas Turbine Process Controller EISA

Page 4 of 13



Generator Coolers: MPR
Pump Suction Pressure MPR11/12CP501 3-4 Bar \\c\ &«T
Temp after cooler MPR11/12CT501 < 40°C \ g
Pump Discharge P MPR11/12CP502 ss6apar |)eth Bar
Press Expansion Tank MPRS0CP501 3-4 Bar .

Lube Oil Coolers: MBV

Pump Suction Pressure MBV23CP502/4 3-4 Bar __9) Z.
Temp after cooler at pump MBV23CT501/2 <50°C WU
Pump Discharge P MBV23CP503/5 5.5-6.4 Bar 5S¢
Press Expansion Tank MBV23CP501 3-4 Bar 3I 5’

Generator /Turbine Enclosure LHS:

C.W. Inlet Temperature MPR30CT501 i 18

CW. Oullet Temperature MPR20CTS01 -l | o

C.W. Outlet Flow MPR20CF501 >imomn | {90

C.W. Outlet Pressure  MPR24CP502 >32bw | 2

CO2 Fire Protection ok - Armed YN s

Fire Detection Panel OK CYE10GE001 YN 24

Munster's Dryer Temp. Generator side. >50°C ™ L S

Munster's Dryer Temp. Turbine side. >50°C \(4&

UBA/PCC Rooms:

Air conditioner - Active YN '\'\U,

Any alarms? YN NI ts

Ballery room ventilation - ON On/Off (()[\)

U N W
Ops Values Mon. Tues. Wed. Thurs. Fri. Sat. Sun.
Station Service Transformer: (BBT)

Winding Temp. <110°C 26

Oil Temp. < 95 °C 20

Silica gel (Colour) %Orange  |Bromine

Generator Transformer: (BAT)
Conservator tank Oil Level OK YN ~ed
| Winding Temp. <110°C =9
Oil Temp. <95 °C B59C
Silica gel (Colour) % Orange e do
Covid -19 Requirements
Turbine Hall - is Hand Sanitiser Spray available? YN ._,/
| Generator Halkis Hand Saniisers Spray available? Y v
General Comments:
Sunitwveon\Sng Tela,, +Wc:( O CAHINL penve (
~ = - & \
Mon. Tues Wed. Thurs. Fri. Sat. Sun.
Performed By Initials ’[_ % S5
IVhaa T
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Diagram A
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Diagram B
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Scenario 3: [6 marks]

1.5 Given an out-of normal condition, explain the applicable steps to manage or troubleshoot the

problem to avoid a risk to people, plant, production, or material.

<z,‘§§
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Question 2:

[30 marks]

2.1 Analyse the diagram provided below (Diagram A: Turbine System) and answer the questions that

follow:

GT 21 OVERVIEW

. PRIM FREQ CTRL

CRIT MISS RESET
D E 20 MW | 50.05 |s-1
SGC SC OPERATION .

ACTIVE POWER TURBIN
UNIT OPER MODE PRESEL et
TOSD oliy s oy CTOPERMODE \oRMALFAST FAST-FAST - -"W [2027]s1
Qe (O fAur | | LDISPEEDCIRL -GRADIENT  -GRADIENT GEN SPEED
- RESET ACKN norMGRAD FasTrast | [ ] toopeRacTIvE -nlv:r ] moc [ 202 Js1
e anllan]lanll - §|lsEe,=n b
m [ scc o1 rov For sTART - L
. FIRE PROTECTION LOADSETPDYD SPEED SETP
O we 0 IHW 50.05 |s-1

TURB CTRL STATUS: . 2% HOURS.

m - PR ETAK O SCO-TRIP ACTUATED BASE-/PEAK-LD T-SETP
BASE LOAD [l run up FUNCTION ACTIVE
RESTART
P Qemem Exal i
LOAD CTRL ACTIVE
"w LAt L) OTC CTRL ACTIVE
[C] voapLmr crrL acTive
E PRIM FREQ CTRL ON/OFF
COP GRAD LIM CTRL

C-P-RATIO LMT CTRL ACTIVE
O or conTROLLERFALLT

[[] Loanimr canacrive @ cLurchLocken
@ cenverakeOFF

FO START UP
SGCFO FO ESV kgls
B B0 WD ; - Shdal
BRGVM‘E‘PPMT SYSTEM
A 4
) Identify and explain the ptrpose of the major components of a gas turbine unit. (4 marks)

status on the diagram.

gram provided below and identify the inter-dependencies and the turbine plant

e drawing provided considering the required temperatures, flow pressures and plant

(8 marks)
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GT 21 OVERVIEW

ACTIVE POWER

orc
UNIT OPER MODE PRESEL ' e
i T | e |, SO o -
- OTHP OFML‘I‘ LD/SPEED CTRL -GRADIENT  -GRADIENT GEN SPEED
RESET ACKN normGrap FasTrast | [ LoopeRacTIvE -MVar [ mec
e [ e | [ e | (e | - - [] scopmacTve  pOWERFACTOR [ capc
[l scc T Rov ForsTART -CAPIIND
= FIRE PROTECTION LOAD SETP DYD SPEED SETP
O o jaw fi .
Pl Ll
rE P~ = -
s TURB CTRL STATUS: ca
[ sec sco rov rorsTARY (O scoTRPACTUATED | | BASE/PEAKAD T
e BASE LOAD [ runue ANCTION ACTIVE
i =E m P
LOAD CTRL ACTIVE
MW PRIM FREQ INFL (MW] OTC CTRL ACTIVE
[[] Loapwmr cTrL acTive
El PRIM FREQ CTRL ONIOFF
COP GRAD LIM CTRL
. o B C-P-RATIO LMT CTRL ACTIVE
O o conTRoLLERFALLT
[{l LUBE OIUTRN SYS

[[] LoapLmr canacTive @ crurciLocken
@ caverareorF

FO START UP

sa.nnumal g
SGCFO

. GT ENCLOSURE

sophy

.

respect to the utilisation of air from the intake through to the

(12 marks)

al and emergency conditions according to the applicable standard operating
(6 marks)
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Question 3:

[8 marks]

3.1 Examine and interpret the schematic layout below and explain the current status of the plant and

explain how the flow of the current towards the busbars will be. Also indicate in your answer if

there will be power supply to the busbars given current condition of the drawing.

GT 21 POWER SUPPLY HV

©Copyright Reserved

=1
orc ACTIVEPOWER  TURBINE SPEED
[Jwoemacrve [272 |°¢ [ 4 Mw  [2994 s-1
[T] scopmactve caNsPED
49.94 |s-1
GaNvoLY SETP @oUTAE  GaNCUmRaN FREQUENCY g
srfoo)% e [onlka [0k
- 243 L2 POWER FACTOR o
1543 |kV [013 kA [133 cAP
L3441 L3 REACTIVE POWER
1000 % 16.06 |kV l 043 kA | -0.03 | MVar
. .
GanvoL GENPOWER
UAUXINC FDORCURL2
[1%6 |A
BaT01 UAUX TRV L142
UNIT ALX C8
AUTO U AUX ACTIVE POWER
] 0.7 |MW
uNsEL
— -
6.61 KV 1
2188E 0! E:A 2288BE
% [ 0% 0 -oz
MBJ MKC BFfE
-crsvclac .mmvw
[12 marks]
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GTG... Time scope: | 23/03/07 09:18:56 AM - 23/03/07 09:48:56 AM Timezone: | GMT+02:00 | dur.: [00:30:00 % | @)
- 08, hoy 08 6 4 ¢ 26 % Wy .
" H i i i / | i GT 21 GEN CAP DIAGRAM
.,
- A T POTT T s o) e Py o' rolessanfessesrlonan necedescscads s
1 . l-.. '
J i Temp cold 46 degC
Temp cold 28 degC
Temp cold 17 degC
0.50~
MKA71CT901 ZQ01 °c
MKA73CT901 ZQ01 °c
3
4
: - oy
i ' '
H - \ MBY10CE901 XQ01 MW
Al
! [
[ .
o s mkcotDeso2 xaot | -0.0 | MVar
0.00> ——,‘— Ly '
Ia 'z
| '
'y :
" -
3 o ! X MBY10CES01 ZQ01 PISN
3 [ 4 H
: 3 e
: Y MKCO1DES022Q01 QSN
-0.50~
SIGNALTAG DESIGNATION RANGE LOW RANGE HI UNIT LAST
21MBY10CES01||1ZQ01  [ACTIVE POWER -0.1278| 1.1810| 0.8279) -~
21MKCO1DES02||2Q01  [REACTIVE POWER -0.6300{ 0.9150| -0.0002;]

Scenario 2: ‘

ion circuit of the compressor bearing has responded because one of the
re measurements are too high causing the gas turbine to trip. Evaluate and

tervene to correct the situation. [10 marks]

[25 marks]

3.4 You are in a Control Room and an audible alarm is sounded indicating a fire incident that has
occurred in the vicinity of the Combustion Chamber at a specific Unit. Given this scenario,

please answer the following questions in response to the incident that has occurred:
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a) Explain what happens and the possible impact to production on a Gas Turbine Unit and
indicate any Five (5) possible damages that may occur in case of fire in the vicinity of the

Combustion Chamber. (5 marks)

b) What appropriate actions would you take to address the problem? (20 marks)

OTAL MA

END OF PAP

(3;3*
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