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2 LEGEND

DCS
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FGV
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VIR
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3 INTRODUCTION

The purpose of this document is to provide the central Sonatrach Hassi Messaoud operators the information
needed to drive the gas turbine through the interfaces to the table UCP (group control panel) and the MCC chart
(control station engines).
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4 DESCRIPTION OF THE CONTROL SYSTEM

4.1 LIST OF ITEMS DESCRIBED IN THE MANUAL
The elements that are part of the control system, the operation is the subject of this manual listed below:
e UCP: Unit Control Panel,
¢ MCC switchboard for supplying electrical equipment and alternating voltage;
¢ HMI: Human-Machine Interface;
e E1, E2: UPS units for lube oil fans;

The Figure 4-1 below shows a map with the spatial arrangement of the control system tables.

Figure 4-1

4.2 DESCRIPTION OF ARCHITECTURE
The schema Figure 4-2 Architecture of the system & co Figure 4-2 illustrates the architecture of the control system.
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Figure 4-2 : Control System Architecture

Code. MD-XXX-09 Rev. 0 Date 22/06/15 pg 10/133




Referring to the Figure 4-2, Hereinafter lists the various subsystems with a brief description of the
function they perform:
e UCP, Control panel. He understands:

(0}

(o}

o
o

Redundant system CPU:

= CPUZ,
= CPUZ2;
Rack | / O cards for controlling the turbine:
* RACK/OA;
Monitoring and protection system and turbine vibration generator:
= ENTEK A;
* ENTEK B;
» ENTEK C;

Rack | / O cards for control of auxiliary components:
» RACKE/SB;
HUB-SWITCH (switching node) for the interconnection of devices ETHERNET:
» ETHERNET;
Industrial OP for historical data logging and serial communications management:
Security API (Safety PLC) for contact management from:
= Emergency pushbuttons;

e Interface, Interface system between operators and the control system, consisting of the following
units that communicate with the PCU via Ethernet:

(o}

(0]

o

HMI: Desktop that performs the human-machine interface function to act on the control
system;

TURBINE Industrial OP without keyboard, with touch screen interface type for the
conFiguretion of the turbine control parameters;

ENGINEER: Laptop that performs the engineering station function, which includes among
others the display client software from HISTORIAN historical data;

e Main valve of the turbine fuel (FGV3). This is a valve type fuel metering ("Fuel Metering"), she
received the PCU a 4-20 mA signal type and interprets it as a debit reference: a high
performance control system Built in the same valve modulates the opening of the valve so that
the flow rate is equal to that requested by the PCU.

e Inverters for control of the oil cooler fans (E1 and E2). They receive signal of 4-20mA PCU and
based on this signal, modulating the speed of the powered engines.

e MCC, Motor Control Centre (motor control center). He understands:

(0]

System Remote | / O connected to the CPUs of the PCU:
= RACK A MCC
= RACK B MCC
MCC drawers type A characterized by:
= Contactor controlled by a digital output of the RACK OF MCC,;
= Disconnect coil controlled by a digital output of the RACK OF MCC;
= Feedback "switch activated" to a digital input of the RACK OF MCC;
MCC drawers type B characterized by:
= Disconnect coil controlled by a digital output of the RACK OF MCC;
» Feedback "switch activated” to a digital input of the RACK OF MCC;
Device for starting the understeer (VIR);
Device for the start of the backup pump (i.e. PMOE);
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5 DESCRIPTION HMI SYSTEM

5.1 INTRODUCTION

The purpose of this chapter is to describe the structure and operation of the video interface system to the operator,
also called HMI.

5.2 HMI SYSTEM ARCHITECTURE
Each screen page is divided into five sections.

F= HM STRUCTURE

MESIT

Alarm and Event Banner Design View

80 Y0 L0 (@0 s Ele

Figure 5-5-1Structure HMI
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e SECTION1
The upper band contains the following information:
o Names and logos of companies MESIT and Sonatrach;

o Title screen page;

e SECTION2

This area contains buttons to display the different screen pages.
e SECTION3

This area contains important information such as:

0 State of the turbine;

Speed,;
Temperature to the combustion chambers;
Discharge pressure axial compressor;
Exhaust temperatures;
Load;
Temperature at the chimney;

Opening of the main valve;

O O 0O O o o o o

Opening the starting valve.
e SECTION4

Alarm Banner. Top thereof the most recent messages are display.

e SECTION S

Area that depends on the applied specific screen-page.
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5.3 DESCRIPTION OF CONTROL AND VIEWING AREAS

The pages contain multiple objects with monitoring function or command.
Below is provide an explanation of these objects.

53.1 OBJECT FOR "ANALOG SIGNALS"

EEET || EETEET
prgEex@E | InrdE e «@E

e é\ ﬂ a0,

a0

2250

|
L 95 15.00
LL 3
o
7 50
0,00
O T y WE D mm W
Figure 5-5-2: Main view Figure 5-5-3: Specific Changes Figure 5-5-4: View the type
display
Detalls display:
A
F B
Transfer Flow

E +m\em\
Label;

Activity Indicator:

a. —I : Device in maintenance mode;

b. : : Out of order;
m Alarm Inhibition;
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d. E : Device in Operator mode;
e. B : Communication failure;
f. Bl : Invalid conFiguretion;

A

h. EI : Enter or PV (operating variable) uncertain;

: An interview muting is active;

View B;
Value;

Intervention thresholds:

j- : Action Level H;

L

k. : The action level;

O

Alarm Presence:

: HH the intervention threshold;

: LL action level;

m. Blanc: The alarm cause is no longer present, necessary acquittal;
n. Light Blue: Information Alarm;

0. Yellow: Warning;

p. Red: Exception;

g. Magenta: Fault;

Indication unit of measurement.
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5.3.2 OBJECT FOR B "DIGITAL SIGNALS"

AFEEe D [x]
[ aLarm |

i et ALARM

ALARM

Substitute PY =3

PSLLYY20205 |
s | PSLL 200 3 T

Figure 5-5-5: Main view Figure 5-5-6: View the type display

Details display:

A. Label;
B. Status indicator:

M|

a. : Alternate PV in use;

b. II' : Alarm Inhibition (removed or disabled);

C. EI : Invalid conFiguretion

C. Mnemonic indicator associated with the value of the digital input;

D. E : Fault Indicator / O
E. Alarm Presence:
a. White: The alarm cause is no longer present, necessary acknowledge;

b. Light Blue: Information Alarm;
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c. Yellow: Warning;
d. Red: Exception;

e. Magenta: Fault;

5.3.3 COBJECT FOR"ELECTRICAL EQUIPMENT"

=l ][]

Program é\ ﬂ

Enabled

Stopped > N
® @

Comm 0K PMOE

Figure 5-5-7: Main view

Figure 5-5-8: View the type display

Details display:

!'I:E+
M-1

A. State Equipment:
a. Blue: By train to stop;
b. Grey: Stopped;
c. Blue: starting up;
d

Dark Green: Running

B. Status indicator:
—=

a. : Device in maintenance mode;

b. n : Device in Manual mode (local);

otating <—— &
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@

C. : The device has been disabled;
d. : Device in Operator mode;
!
e. : Override Device in manual (override).

Command window Details:

dFen @8

Program g\ l% - A
Enabled —1

Stopped > . -4 |

o

Comm OK PrOE

e Block Operator Position (Manual);
e Unblock Operator position;
e Owner of the order:
a. Operator;
b. Program (automatic);
c. Override;
e Manual stop control;
¢ Manual start command,;

e Current state of equipment
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5.34 OBJECT FOR "RUN COUNTER HOURS"
n [x]

Current running time this start

(hours) e

Maximurm continuous running T
tirme for a given start (hours) 16 0@
Tatal accurnulated running ()
time (haurs) L 00
Total number of motor starts 31 e
or attempts 00

Figure 5-5-9. Main View

5.3.5 OBJECT FOR E "VALVES ALL OR NOTHING"

TR - | [X]
S Program é‘l é

Enabled

® ®

Comm OK FiGw_1

Figure 5-5-10: Main view
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Details display:

"

A. : State solenoid coils:

a.

Gray: No line reel,

b. Turquoise powered reel;

B. State of the valve:

a.
b.
c.
d.

Blue: In the process of closing;
Grey: Closed;
Blue: In the process of opening;

Dark green: Open;

C. Status Indicators:

a.

h.
D. See C;

M

: Device in maintenance mode;

: Device in Manual mode (local);
: The device has been disabled;

ﬂ : Device in Operator mode;

: Override Device in manual (override);

: Alarm Inhibition (removed or disabled);

: Communication Failure (outdated);

X B CE

: Invalid conFiguretion;

E. Label of the valve;
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F. Alarm indicator:
a. Blanc: The alarm cause is no longer present, necessary acquittal;
Light Blue: Information Alarm;
Yellow: Warning;
Red: Exception;

® oo T

Magenta: Fault;

Command window Details:

OYERSP EED SOLENOID YALYE

hFEe o @S
&  Program é\ I% . .
Enabled E - °
Closed
Comm OK FGY 1

A. Block Operator Position (Manual);

w

Unblock Operator position;
Owner of the order:
a. Operator;
b. Program (automatic);
c. Override;
D. Manual closing command;
Manual opening command;

F. Current state of the valve
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5.3.6 OBJECT FOR F"REGULATOR PID"

Figure 5-5-11: View the type display

[PLCITIC_174

L=

7

ofo]

5P PV

i
T AT Y

SP PV Trk
PV

BYPASS

sP -'5'?' o

150,00 | Qperator
Auto
75,00
’ Program |
Operator |
o0 [
&7
Auto
42,22 —I
Manual |
i cy

- .I (]
1
'

Figure 5-5-12: Main view
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[PLC]TIC 174

I:I

L
Rlse

150,00
) -

151229 161329 151429 151529 16:16:29 151?29
] ETE E] » [ | * 1]
151229 161329 151429 151529 151529 151?29
(1= ETE - 1]

Figure 5-5-13: View changes

o—

0|0

Control Equation PIDE

Proportional

1,00000 ! 1,000!KP TARGET

BYPASS of | 0000 kp SLOPE

~ Integral

10,00000 ' 10,00000 |
(iminy Tt '

~ Derivative

0,00000 ' 0,00000'!
(minp o '

Figure 5-5-14: Window view settings
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Main control Details:

A
1ZZE |e]e |
_t

150,00 | Qperator

Auto /

C
75,00 brogr /
n,iu/

a7 )‘/ <
42,22 —I .
Manual | - E

I
. ATy

SF

-
=
=
=

Cy

b
A. PID label;
B. Value of the reference (SP = setpoint);
C. Value of the operating variable (PV);
D. Auto Selector;
E. Manual mode selector;
F. Value of the controller output (Control Variable = CV);
G. Desired setpoint value;
H. The set rate of change;
I. Instant Mode setpoint change (H point rate has no effect);
L. Push button and indicator for the presence of an anomaly;

M. Push button to access the window changes
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Details window changes:

[PLCITIC_174

1 =l< )

150,00

75,00

[

161229 161329 16:14:29 161529 161629 161729
D4 | [#a] o] [ ] [»1 [e»] ki

100

Cev

A0

L
16:12:29 161329 16:14:29 16:15:29 16:16:29 161729
O] (=] [ =] [(] [»1 [ =i

Push button to access the adjustment window controls;
Legend PV (operating variables);

Legend SP (instructions);

o0 w >

Legend CV (control variables)
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Details window setting control parameters:

Control Equation PIDE A
Proportional
1,00000 | 1,000!KP TARGET

BYPAass Jf | 0000 gp 51 OPE

~ Integral B
10,00000 | 10,00000! c
Mminy "0
o C

~ Derivative
0,00000 | 0,00000

f(ming "o :

Desired value of the proportional gain;
The proportional gain variation rate;

Fashion instantaneous change of the proportional gain (rate B has no effect);

o0 w >

Integration time;

5.4 ALARM MANAGEMENT

Alarm management is accomplished through a list always in the foreground located at the foot of the screen page
(ref. Figure 5-5-15), With a set of indicators and controls always right foreground on the page (ref. Figure 5-5-16)
And with a specialized window (ref. Figure 5-5-17).

ZsL2 VAMME DEMARRAGE
-10.0 %

ON ENTREE AIRE GAZ DE ALIMENTATION

o 80 o ECECE

Figure 5-5-15: Alarm list at bottom of page

DECLENCHENENT
COMMUN

| RESET DES ALARMES _‘L! |

{7 ALARME CUMULATIF

Figure 5-5-16 Signaling and controls for alarm management
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B Alarm and Event Summary EI

Y VIV VR 2 &G Mofe) T
! 0 Event Time | TAG Meszage Tipe A
17
iy i
Fr ¥
Fika
4y
4|y i
Ly
b Y|
k4l
] & n
huwwﬂ
B #1m A3 Y7 @0

Figure 5-5-17: Window dedicated to alarms

5.4.1 CHARACTERIZING PHASE ALARMS

When an alarm occurs, it is present as a first array element of Figure 5-5-15. This condition is represented with the
symbol _4_ indicating not yet acknowledged by the operator alarms.

When this event occurs, the siren starts to ring (if it is not already ringing) and symbol

region of Figure 5-5-16.

The event that caused the alarm is stored on a specialized element, which must be reset to remove the alarm from
the list, once the cause is no longer present. The reset action of alarm and siren deactivation is accomplished by
means of the RESET push-button located in the Figure 5-5-16.

appears in the

The area shown in the Figure 5-5-16 has two leds that are lit in case of:
e Presence of at least one alarm: CUMULATIVE ALARM,;
e Presence of at least one trigger: TRIGGER CUMULATIVE;

To access the full list of existing alarms must press ‘ which provides access to the window Figure 5-5-17.
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= Mlarm and Event Summary - /09STD2703_INAMENAS//

v VI R S NeFie] | WD
B <t |t A EvertTine 145 Message i
I | | 10A1/2001 10:53:14 AW PT_3G_I5_FIRST_ALM PLUS BAS PRESSION GAZ ALIMENTATION EST LA PREMIERE TRIF
i
o - I
afy
F k7
iy
L| Y
il Y
il ¥
Al A A/
-
Priority: b edium Severity: 500
larm State: In &lam, Unacked Current Yalue: 1
Event Time: 1041142011 10:53:14 AM Limit Value Exceeded:
In Alarm Time: 1041142011 10:53:14 A Tag 1 Value:
cknowledge Time: Tag 2 Value:
D= l0ut of Alarm Time: Tag 3 Yalue:
Condition Mame: TRIP Tag 4 Value:
E vent Category: Diecrete Alarm Count: 1
Type: TRIP
1ea:
Server Name: Alarm and Event Server
TAG: PT_3G_IS_FIRST_ALM
Message: PLUS BAS PRESSION GAZ ALIMENTATION EST LA PREMIERE
I
E<— I @170 A3 |7 |@o

Figure 5-5-18: Details of the window dedicated to alarms

Compared to the Figure 5-5-18:
A. All commands:

a. ¥ : Acknowledgement of selected alarms;

b. ¥ Acknowledgement of alarms selected with the addition of a comment;
c. v Acknowledge all alarms displayed on the page;

d. '?:: Acknowledge all alarms contained in the list;
e
f

i : Shows details for the selected alarms;
s . .
== Prints the alarm list;

g. -l Defines alarm visualization of the order;

h. %: Run a search in the alarm list;
B. Bar containing the titles of the displayed fields: If you select the title you force the order of the list
based on the corresponding field,;
C. Alarm status:

a & Unacknowledged alarm;
b. ¥: Alarm paid;
D. Auxiliary information:

a. Ei: Led indicating the correct operation of the alarm monitoring system;

b. #1170 : Number of events present in the list;
C. A3 : Number of unacknowledged alarms;
d. |% 167 Number of non-rearmed but acknowledged alarms:
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5.4.2 ACTIONS TO BE PERFORMED IN CASE OF OCCURRENCE OF AN ALARM

The actions to be taken in case of occurrence of an alarm are:
e Turn off the siren;
Understand what it is alarm;
Check the option to remove the cause that caused it, see 8.1 ;
Acknowledge the alarm;
Repeat the above actions for all alarms.
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5.5 OVERVIEW SCREEN PAGES

551 MAIN MENU

This page is a summary of all the screen pages. Through pushbuttons is possible to access the corresponding
screen page.

BAL DE BYNTHESE

COMPRESSEUR HUILE DE
GRAIGEAGE ET BOUCKE

SORTIE
PROCESUS DE comec
GAL DE GYNTHESE m TGS MALE D& BOiTE A ENGRENAGES
CONTROLEUR

GRAIISAGE ET ROUCKE

CONTROLEUR CONTROLEUR
TURBINE & GAT ANTIFOMPABE
ENTREES DIBMTALES
TABLEAL
REPROIDISSEMENRT QAT BT
i COMTROLEUR
TURBINE & GAL ANTIPOMPAGE

ENSEMBLE UE VANNE DE HISTORIGUE ALARME CesduDETIaUE
Gz COMDUSTIRL

1 E1a0E OE
COMPRESSION

PC-B4ETFASDABAYY

2 ETASE DE
COMPREGIION

DaTALOn MENU PRINCIFALE
ENIEMBLE DE VaNME

E AT COMBUSTIBLE

COMPRESSEUR: WULE O &
o,

AGE ET BOUCHE HISTORIGUE ALARWE DIABROETIGUE [ U

PSR ALnMEs | g

TURBINE. HUILE - ==
RASEABE ET BOUCHE DATALOD T AURRIEE

= wtsvomee___]

o
gz Wia
z
R en;

KR ptie Soimal ENTRARS DIGTALES HIOUALK DNTEER
TABLEAL THET 3 TABL & MCC

ENTREES DIGITALES SIGNAUN ENTEEE
TABLEAL CHET 4 PROCESEUS

] &8 %0 0 Bl B

5.5.2 P&ID: GAS DISCHARGE
View 6.2

AL OE SaTESE

COMPRESSEUR: WULE DE
ARAIFLADE ET BOAUCHE S AR

TURBING: MUILE DE
GRAISAGE BT BOSICHE

_comaw» _cnmmeuk

TURBINE & DAZ ANTIPOMPADE

_IIINE“ DIDITALES _!-umqu Eutnie
TaBLEAL TS B MEE

ETORIGUE ALAEME DiABROEHGUE

BOITE A EHORENAGES

naTAL 00 MENL FRINCIFALE

[ oo one[ 2
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5.5.3 P& ID: SYSTEM LUBRICATING OIL AND MOUTH
View 6.3

FROCEESUE DE
DAL DE SYNTHESE

AIR DES INSTRUMENTS

il
" A COMPRESEEUR. MUILE 08
e ] GANEEAE BT SOV nchnaie

o T R i
B iz ﬂ ﬂ ]
— TURBiRE: HUILE BE
! % GRAIGEAGE ET BOUCHE T AT
AR RET xRl ST r . CONTROLEUS CONTRELEUR
TURBNE & GAT ANTECUFAGE
BNTREGS DIGITALES S0uALE ENTHEE
TABLEAY TABLEAL WEC

WSTORIGUE ALARME DIAGNOSTIGUE

DaTALOG MENU PRINCIFALE

OIL RESERVOIR

5.5.4 P& ID: AIR INSTRUMENTS
View 6.4

FROCESINE DE

F ueingipoutd - 8 AIR DES INSTRUMENTS

COMPRESSEUE: HULE DE
GRASEAGE

ET BOUCHE MACHINERIE

TURBING: NUSLE OF =
GRAISEAGE £T EUEHE mol ) Euompilsey:

coNTudiLE conTEtLEUR
TUREIN & D ARTIFOMFAGE
ENTREES DOGITALES SIGHALY ENTREE
TABLEAU TABLEAY MCT

LARME

DATALOG MENY FRINCIPALE

AESET0ES AL ARMES Lo
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555 P & ID: CONTROL PAGE
View 6.5 and 6.6

FRCCESSS DE

vy inrid 18 sk DES WETRUMENTS

HL TER HOUSE

COMPREGEFUR: MUILE DE

| amaissacE 6T BouCHE MACHIMERSE

TUERINE: HUILE OF
| omaszane e soucHE

DOITE A EnRERADES
contReLEm courmdLEun
TURRBINE & Gal ANTIFOMPAGE

EnTHiES DIBITALES SAGNALE ENTREE
TagLEAY TABLEAL MCC

HISTORIGUE ALARME DiAANDETIGUE

DATALOG MENL PRINCIPALE

B A o a0 L L] <] JE 2

5.5.6

FROCESSUS DF

P o A IR DES WSTRUMENTS

COMPRESEEUR: HUSLE CF
GRAISSADE BT ROUCHE MACHINERIE

TURBINE: HUILE DE
ORAISEASE KT BOUCHE

oL EUR CoNTR EUR
TURDING & GAZ ANTIFCMPAGE
ENTREES ONeTALES DU FRTREE
EABLEAL TABLEAL MEC

MISTORIGUE ALARME DeauOsTIaUE

BOITE A ENORENADES

DataLOn MENU FRNCIPALE

REGET OEG ALARMES, E!-'

[ e 40 218 <2 |FR
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5.5.7 P &ID: 2" STAGE COMPRESSOR

FROCESSUS DE

BAZ BE SvesE AR DES INSTRUMENTS

COMPRESSEUR: HUILE DE
GRAIEEAGE ET BOUCHE bt

TURBINIE: HUILE BE
GRALERAGE BT HOUCHE

CONTROLEUR CONTROLEUR
TURBINE & (AT ANTIPOMPAGE
ENTREES DIBITALES EIBIAUX ENTREE

TRELEA TABLEAU MEC

HISTORIGUE ALARME DIAGROETIGUE

EOITE A ENGRENAGES

DATALOB MENU PRINCIFALE

3 s Y0 L0 v 18 <] [
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5.5.8 P &ID: AGEARBOX

FROCEBSUS DE
GAT OF SYNTHESE

IR DES INETRUMBNTS

COMPRESEEUN: HUILE DE
GRATSEAGE £1 BOUCHE

MaCHIRERIE

B NI E D
GRAEBADE EF BOUCHE

DOiTE A ENORENAGES

CoummdL conmméLEuR
TURBINE & GAL ANTIFOUSAGE
EIGHALK ENTRET

TABLE WEE

HISTORIGUE ALARME

DUABNOSTIGUE

DATALOO

MENU PRINEIPALE

<l | FE o

5.5.9 CONTROLLER: TURBINE
View 6.6

FROCESSUS OE
BAZ OE $YNTHESE

IR DES IWETRUMENTS

COMPRESSEUR: WUILE OF
GRAFEAGE BT BOUCHE

MACHNERIE

E e
ONAISEADE ET BOUCHE

MISTORIGUE ALARME

COoNTROLEUN COMTHOLEUR
TURENE A Gal ANTIPOMPAGE
BT m
o

DIAGROSTIRUE

DATALOG

anmit
FLANFIE

MEN BRINEPALE

Code. MD-XXX-09 Rev. 0 Date 22/06/15

pg 34 /133




5.5.10 CONTROLLER: ANTISURGE CONTROL
View 6.6

= e

| 1anzzoteogng |

PROCESSAIS 0F

et o 8 A% DES INETRUMENTS

COMPRESEELE: HUILE DE

GRAIFSAGE BT BOUCHE MACMINERIE

TUREINE. WORE DE
GRAIEEAGE ET BOUCHE

CONTRELELR CONTROLEUR
TURBINE A BAZ ANTIFOMEABE
ENTREES DiontaLEs SIGRAUX ENTREE
TaBLEAL TABLEAL MED

HISTORSGLE ALARME

BOITE A ENGREMAGES

DIABIOSTIGUE

DATALOG MENU PRINCIPALE

B
[
EHET BEG ALRRHES !—..

5.5.11 MOS: MANUAL BYPASS LOCKS

FHID. FRID STETEME WURE DE
AT OF REFOULEMENT GRAISLAGE ET BOUCHE

TSHH_1_1_MOS TEMPERATURE CHAMERE DE COMBUSTION TURBINE wos | o e e
TSHH 1 2 MOS TEMPERATURE CHAMBRE DE COMBUSTION TURBINE Mas . PaiD: T
GENERATEUR ZLECITIIDH! BOITE A ENGRENAGES
TSHH 2 1_MOS TEMPERATURE CHAMERE DE COMBUSTION TURBINE wos | @
CONTROLEUR: CONTROLEUR.
TSHH_Z 2 MOS TEMPERATURE CHAMBRE DE COMBUSTION TURBINE wos | @ TuRBNE GENERATEUR ELECTRIGUE
TSHH_3_1_MOS TEMPERATURE CHAMBRE DE COMBUSTION TURBINE MO . = T
TSHH_3_2_MOS TURBINE mos [ ]
ENTREES DIGITALES SMANALY ENTRER
TSHH_4_1_MOS TEMPERATURE CHAMBRE DE COMBUSTION TURBINE MOs . FAELEAY TABLEAU MCC
TSHH 4 2 MOS TURBINE ) it pa0es oAt LBGGMG
TENHDZIMOS BE, o . MU PEINEIPAL ADMNITRATION
TSHH_6_2_MOS TEMPERATURE CHAMBRE DE COMBUSTION TURBINE MOs .
TSHH_6_1_MOS TURBINE wos |
TSHH_B_2Z_MOS TEMPERATURE CHAMBRE DE COMBUSTION TURBINE MOs .
RESET OLS ALARMLS
TE 6B8_STS HH_MOS TEMPERATURE DE SORTIE HUILE PALIER GEN COTE EXC wos |
TE_8_STS_HH_MOS “TEMPERATURE CHEMINEE TUREINE Mos ®
TE_9_STS_HH_MOS TEMPERATURE CHEMINEE TURBINE wos | @
TE_12_STS_HH_MOS TEMPERATURE PALIER D'EPEE TURBINE wos | @ | wwivowencs |
TE 13 STS HH_MOS TEMPERATURE PALIER FROID TURBINE wos | @
TE_32_STS_LL_MOS TEMPERATURE GAZ D'ALIMENTATION o8 |.
TE_33_8T8_HH_MOS TEMPERATURE GAZ D'ALIMENTATION wos | @
TE_110_STS_HH_MOS PALIER COTE EXCITATION wos | @

Gar
[F

b A3 [vis s (@0 ' o ECEEE
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Fam: PAID: BYSTEME HUILE DE
GAZ DL FLFOULEMENT ORAISEAGE ET DOUCHE

Mos @ raic; Pain:
.’..\ AR DES INSTRUMENTS FPAGE DE CONTROLE
wos | FaID- PaID:
. NEATEUR & i
wos | |
— CONTROLEUR: CONTROLEUR:
wos | FuREINE GbnERATEL ELECTRIGUE
— e
L ® woE DIAGNOSTIOUE
wos | iy
ENTRLES DIGITALES SHomALE ENTREE
mog . TABLEM TABLEA MCC
| sum. MR
v | @ ANALOGUES gaTa LOBOMD

z
2

RESET 0ES ALARMES | g

Pages (2 in total) make available a selector; called MOS (Manual Override Switch) for certain causes trigger to
avoid certain conditions that otherwise would cause the outbreak of the machine. In the displayed page, the MOS
refers to the trigger caused by the intervention of the high temperature threshold for the TE-1 instrument. Activation
of a MOS because the occurrence of an alarm.

5.5.12 DIAGNOSTIC
The page shows colorful animations by the presence of faults in the PLC system.

P, STSTEME HURE DB
GRAISSAGE BT BOUCHE

FaI;
PAGIOE CONTRGLD

CONTROLEUR: CONTROLEUR:
TURBNT BENERATEUR FLECTRIGUE
[ | oo
ENTREES CIGTALES SIGRALY ENTREE
fagLEay TABLEAL MCC
SEUIL IMFRIMER
T

=
REsET 0us ALamEs | @)

B A3 Y sa @0 BT
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5.5.13 DIGITAL INPUTS TABLE
The pages list the digital inputs managed by the internal board cards UCP.

ET_3:7 1756-1B161 DI_1

PRI FAID. STETEME WUILE DE
AT OF REFOULEMENT GRAISLAGE ET AOICHE

PaID. FRID.
ALl DS INGTRUMENTS PAGE O CONTRALD

[
BOITE A ERGRENAGES

CONTROLEUR: CONTROLEUR:
TURRINE GERERATEUR ELECTRIGUE
ENTREES DIGITALES AIAMALY ENTEEE
TABLEAY TABLEAL MLC
TEUL IMPRIMER
e, |

ST DEs LaruEs |

NET_4:6 1756-IB161 DI_3

CNET 4.7 1756-1B161 DI 4

FO-GF 8

NET_4:8 1786-IB161 DI_S|

PRI FAID. STETEME WUILE DE
AT OF REFOULEMENT GRAISLAGE ET AOICHE

PaID. FRID.
ALl DS INGTRUNENTS PAGE O CONTRALD

ra [
GENERATEUR ELECTRIGUE BOITE A ERGRENAGES

CONTROLEUR: CONTROLEUR:
TURRINE GERERATEUR ELECTRIGUE
ENTREES DIGITALES AIAMALY ENTEEE
TABLEAY TABLEAL MLC
TEUL IMPRIMER
e, |

ST DEs LaruEs |

5.5.14 INPUT SIGNALS TABLE MCC
The pages list the digital inputs managed by internal boards MCC chart.
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P8I0 SYSTEME HUILE DE
GRASE S

PaID;
BAT DE BEFOULEMENT AGE ETBOUCKE

FAID: A
AL LS INSTRUMINTS PAGE O CONTROLE

st
thMl‘mnnmEs

CONTROLEUR: CONTROLEUR-
TR iRE GENRATIUR FLECTRIGUE
'GAS_TURBINE_MGC:0:l 17844B16X0B16P/A DIG | 0 1 'GAS_TURBINE_MGCC:0: 1794-IB16X0B16P/A DIG | O 3

o e | ol | e wulodies :ht::o‘:"
— —— i | o m—

§_TURBINE_MCC0:1 1794-1B16X0B16FP/ADIG | O 2 RESET DUS ALARMDS | F‘]

5.5.15 SIMILAR THRESHOLD

Pages (3 total) reported the thresholds associated with the analog instrumentation with an explanation of their
effect.

Fain.
ALR OF § INGTRUMENTS. PAGE OF CONTRALE
o . BAiD:
G HERATEUR ELECTRIGUI DOITE A ERRINAGES
L

e
TUREBINE GENERATEUR ELECTRIGUE
T T

EWTREES DIGITALES SIEMALK ENTREE
TanLgay Ta1L £ AL WCT

A PRI GYSTIME MUILE DE
—ma! REFOULEMENT —MMEEVGHME
#ai0
PG
©
£

SEUL IMPRIMER.
ARALODUER DATA LOGONG

eosaroes aussues | B

o|als|als|s||8|8(8|8[2|8(E\8|2(8 28|22

EEEBEEE

ECEEE
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B FOR LE MARCME NORMAL

RS, P4 LE MABCHE HORMAL

I PAID: SYSTEME HUILE DE
BAZ UE REFOULEMENT GRAITEAGE ET BOUCHE
[ 3
AIR DES INSTRUMENTS FASE DE CONTROLE
PG | ERD:
nmm%pcml ROITE & Sm!mﬂu

CONTROLEUR: CONTROL [uR:
TUREBINE GENERATEUR ELECTRIGUE

ENTREES DIGIEALES SHMAUX ENTREE
TakLEall TABLEAL MEE

SO PO LE MARCHE NORMAL

dle|d|e|d|a|als|d|a|la s|lals|a|aldlsla|=|>|2

ol IMPRTMER
ANALOGUES UATA LOGOMG

BETET 088 ALAKUES | G0

I PAID: S¥STEME RUILE BE
0AZ UE REFOULEMENT || - GRAISEAGE ET BOUCHE
[ 3

AIR DES INSTRUMENTS FASE DE CONTROLE
“Fl 3 " s
GENESATENR BLECTAIGUE baite & ERGeERADES

CONTROLEUR: CONTROL [uR:
TUREBINE GENERATEUR ELECTRIGUE

ENTREES DIGIEALES SHMAUX ENTREE
TakLEall TaBLEaLl MEC

d|a|a|d|s|d|a|a|d|d|d|d|s|a d|d|a|a|s d|d|a B

o MO
ANALOGUES DATA LOGEM!

i
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5.5.16 PRINT DATA LOGGING
If you press this push-button printing is started from the state in that time some “critical" variables for regulating the

turbine.

The following reports a copy of possible impressions.

TG7 SIN 406 GR.1 i
POWER PLANT HELSE
DATA LOGGING 172151

VITESSE GENERATEUR 55 RPW
PCISSAMCE ACTIVE 0,000 MW
PRESSION BAROMETRICUE PT-06 1.007 Bars
TEMPERATURE AMBIANT TEIOR /14 20327 3033 ‘T
TEMPERATURE GAZ TE-33 13 <
TEMPERATURE 1 CHAMBRE DE COMBUSTION TE1 3
TEMPERATURE 2 CHAMBRE DE COMBUSTION TE-2 308 C
TEMPERATURE 3 CHAMBRE DE COMBUSTION TE-3 0.8 C
TEMPERATURE 4 CHAMBRE DE COMBUSTION TE-4 0.0 C
TEMPERATURE 5 CHAMBRE DE COMBUSTION TES 08 ‘'C
TEMPERATURE & CHAMBRE DE COMBUSTION TE-S 114 '€
TEMPERATURE MOYENME CHAMBRES DE COMBUSTION 0.0 'C
TEMPERATURE SORTIE COMPRESSEUR AXIAL TE-11 82 'C
TEMPERATURE 1 ECHAPPEMANT TURBINE TE-T1 25 C
TEMFERATURE ¥ ECHAPPENMANT TURBINE TE-T2 e C
TEMPERATURE 3 ECHAPPEMANT TURBINE TE-T3 9 C
TEMPERATURE 4 ECHAPPEMANT TURBINE TE-T4 Mo T
TEMPERATURE MOYENNE ECHAPPEMANT TURBINE 00 ¢
TEMPERATURE 1 CONDUIT DECHAPPEMANT (CHEMINEE) TE-7 284 C
TEMPERATURE 2 CONDUIT DECHAPPEMANT (CHEMIMEE) TE-S 02 <
TEMPERATURE 3 CONDUIT DECHAPPEMANT (CHEMINEE) TE-R 4 T
TEMPERATURE 4 COMDINT DECHAPPEMANT (CHEMINEE) TE-10 81 C
TEMPERATURE 8 COMDINT DECHAPPEMANT (CHEMINEE ) TE-10A w3 T
TEMPERATURE § CONDUT DECHAPPEMANT (CHEMINEE) TE-108 e c
TEMPERATURE MOYENNE CONDUIT OYE CHAPPEMANT [CHEMIMEE ) oo ‘c
TEMPERATURE RESERVOIR HULLE (FONCUHALIT) TE-201 /305 4215 } 42,16 "C
TEMPERATURE HUILLE ENTREE REFRIIERANTE TEAT 42145 'C
TEMPERATURE HUILLE SORTIE REFRIGERANTE (3) TE-17A 4267 'C
TEMPERATURE HUILLE COULECTEUR ALIMENTATION PALIER TE-200 4232 'C
TEMPERATURE HUILLE DECHARGER PALIER TURBINE (5) TE-1& 4280 °C
TEMPERATURE HUILLE DECHARGER PALIER COMPRESSELUR TE-204 3333 C
TEMPERATURE WUILLE DECHARGER PAILER DE BUTEE (4) TE 203 412
TEMPERATURE METAL BLANC PALIER DE BUTEE (ACTIF/PASSIF) TE 13/ 12 4134 ) 4278 C
TEMPERATURE HUILE SORTIE REDUCTEUR (1) TE 64 88 42.13) 4320 °C
TEMPERATURE METAL BILANG PALIER ALTERNATEUR COTE REDUCT. (M TE 110 4098 °C
TEMPERATURE METAL BLANC PALIER ALTERNATEUR COTE EXCIT, (8)  TE 111 4025 °C
TEMPERATURE AR ENTREE ALTERNATEUR [CONDUITINTERNE) TE 1961 115 26 1 W5 “C
TEMPERATURE AR ECHAPPEMENT ALTERNATEUR (INTERNECONDWIT) TE 114/ 113 2187 A G
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TGT SIN 406 GR.1 a7 -
POWER PLANT HEURE

DATA LOGGING 73053
PRESSION HUILE DECHARGER POMPE URGENCEIALNILINRE P11 1.00 Barg
PRESSION HUILE DECHARGER POMPE PRINCIPAL P13 1.68 Barg
PRESSION HUILE DE SURVITESSE P17 0,48 Bamg
PRESSION GRAMSAGE PT1 1,00 Bag
DELTA P FILTRES HUILE POT 11 2562 milar
PRESSION GAZ AVANT SURVITESSE SOUPAGE PTEG 2.000 Barg
PRESSION DE BRULEUR PT 166 0,004 Barg
PRE SSION AR PISTON DE Bl ANCEMENT PTE 0,008 Bam
PRESSION DE REFOULEMENT COMPRESSELR PTH 0,000 Barg
ALTERMATEUR FREGUENCE 0,00 He
ALTERMATELR MOYENNE COURANT 0,00 A
ALTERNATEUR MOYENNE TEMSION 0o v
M TERNATEUR PUISSANCE ACTIVE 0,000 MW
ALTERNATEUR PUISSANCE REELLE 0,000 Myar
ALTERNATEUR PUISSANCE ACTIVE TOTAL APPROVISIONNE 324,482 MWR
ALTERNATEUR PUISSANCE REELLE TOTAL APPROVISIONNE 48 043 Mvarh
ALTERHATEUR FACTEUR DE PLESSANCE 1.000
ALTERNATEUR TEMPERATURE STATOR PLUS CHAUDS 2000 ‘C
VIBRATIONS MESUREES COTE TURBSNE vT1 00 ips

VIBRATIONS MESUREES COTE GENERATEUR [REDUCTEUR)
VIBRATIONS MESUREES COTE GENERATEUR [ECCITATEUR)

XT 1037104 DOTE [ 0075 mis
ET0t 7102 D048 [ 0054 mis
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5.5.17 ADMINISTRATION
The figure below shows the administration page of the HMI system.

R a0 L ]

The carrier selection function allows the user to select the system with the corresponding authorizations.
Access is protected by a password.
The table below shows the rights of different users:

User Password Operator Mode / | Threshold Description, Maintenance
Program etc.

operator Fokkk X - - -

engineer Fkkx X X X -

supervisor Fkkx X X X X

An order in this page also allows the passage of the English language to the French language.
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6 FUNCTIONAL DESCRIPTION

6.1 INTRODUCTION
The purpose of this chapter is to describe the operating logic of the control system.

6.2 GAS CIRCUIT
The gas system is shown schematically in the document MD-222-09 page 3.

6.2.1 COMPONENTS

The components parts of the gas circuit, which also applies to the control system, is reported below:
e (Gas Heater:

0 PSLL 202/3: Alarm;
e Gas filtration skid:
0 LSHH 205/4: Triggered by the separator too high;
0 LSHH 205/3: high level alarm of the separator;
o PDT 205/1, differential pressure at the ends of the filter:
= Alarm per intervention threshold H;
= Actuation by interference threshold HH;
e Transmitters:
0 TE 33, the fuel gas temperature:
= Actuation by interference threshold HH, set @ 60 ° C;
= Actuation by interference threshold LL, set @ 10 ° C;
= Startup permission to temperatures above 15 ° C
o PT 9G, fuel gas pressure at the entrance:
=  The action level alarm, set @ 9.5 batr;
= Actuation by interference threshold LL, set @ 3 bar;
0 PT 16G, gas pressure at the exit of skid;
e Vannes ALL OUT THERE:
o FGV 1 Stop valve of fuel gas:
= Operated by FGV SOV 1
= ZSH 1: Sw. open end of race
= ZSL 1: Sw. closed limit
o FGV 6, purge valve fuel gas:
= Driven by SOV V2G
= ZSH 6: interr. open end of race
= ZSL 6: interr. closed limit
0 FGV 4, isolation valve fuel gas:
= Powered by SOV V1G
= ZSH 6: interr. open end of race
= ZSL 6: interr. closed limit

e Control valves:
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o0 FGV 2 starter valve fuel gas:
= Actuated by a 4-20 mA signal from the table, acting through an electro converter and
positioner
= ZSH 2: interr. open end of race
= ZSL 2:interr. closed limit
o FGV 3 Main valve fuel gas:
= Electrically actuated by the control signal types 4-20mA from Table
= ZSH 3: interr. open end of race

=  ZSL 3:interr. closed limit

6.2.2 OPERATION
The gas from the battery input is processed by the heating system, the operation of which is indicated by the PSLL
202/3 state that should not be in alarm. The gas is processed by the system which has the functions of separation
and filtration. During normal operation, the following alarms should NOT be present:

e LAH 205/3

e LAHH 205/4

e PDAH 205/1

e PDAHH 205/1
After passing the separation-filtration system, the gas arrives at the input of the skid of the turbine gas valves.
Abnormal pressure values and gas temperature cause the following events:

e TE 33, the fuel gas temperature:

0 Actuation by interference threshold HH, set @ 60 ° C;
0 Actuation by interference threshold LL, set @ 10 ° C;
0 Startup permission to temperatures above 15 ° C

e PT 9G, fuel gas pressure at the entrance:
0 The action level alarm, set @ 9.5 bar;

0 Actuation by interference threshold LL, set @ 3 bar;
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6.3 OIL SYSTEMS
The oil circuit is shown schematically in the document MD-222-09 page 5.

6.3.1 COMPONENTS

The components parts of the oil circuit, which also applies to the control system, is reported below:

e QOil pumps:
0 Main pump driven by the accessory gearbox
0 Auxiliary pump: PMOA,
o Emergency pump: PMOE;
e Fans of the oil cooler:
o T2AB
o T2BB
e Oil Cooler: EH1
e Qil vapor extractor: PRESS
e Transmitters / thermocouples:
o PT 1, oil pressure to the collector:
= Low pressure alarm @ 0.85 bar
= Threshold L @ 0.58 bar as permission for the march to tacking
= Triggered by pressure too low @ 0.59 bar
o PT 3 oil discharge pressure of the mechanical pump:
= Low pressure threshold @ 5 bar to start PMOA,;
= High pressure threshold @ 6.37 bar to start PMOA,;
o PT 7, the mechanical system pressure overspeed:
= Low pressure threshold @ 0.85 bar as start permission;
= Triggered by pressure too low @ 0.75 bar
0 LS 10: oil tank level status;

o0 TE 201: bottom oil temperature reservoir

o

TE 205: tank top oil temperature:
= Threshold L @ 30 ° C for management EH1 (ref. 0)
TE 17: upstream oil temperature of the radiator;
TE 17 °: downstream oil temperature of the radiator;
PDT 11: pressure at the ends of the filter:
High pressure alarm @ 1000 mbar

©O O O O o

TE 200: oil temperature downstream of the filter:
= High temperature alarm @ 60 ° C
= Triggered by too high temperature @ 70 ° C
o TE 1A discharge oil temperature exhaust side turbine bearing:
= High temperature alarm @ 75 ° C
= Triggered by too high temperature 100 ° C @
0 TE 203: Discharge oil temperature thrust bearing axial turbine compressor side:

= High temperature alarm @ 70 ° C
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= Triggered by too high temperature 100 ° C @
0 TE 204: Discharge oil temperature thrust bearing axial turbine compressor side:
= High temperature alarm @ 70 ° C
= Triggered by too high temperature 100° C @
0 TE 12: white metal temperature thrust bearing axial turbine compressor side:
= High temperature alarm @ 95 ° C
= Triggered by too high temperature 115°C @
o TE 13 white metal temperature thrust bearing axial turbine compressor side:
= High temperature alarm @ 95 ° C
= Triggered by too high temperature 115°C @
0 TE 6A discharge oil temperature bearing gearbox, turbine side:
= High temperature alarm @ 70 ° C
0 TE 6B discharge oil temperature bearing gearbox, turbine side:
= Triggered by too high temperature 100 ° C @
o TE 110: white metal bearing temperature turbine compressor side:
= High temperature alarm @ 95 ° C
= Triggered by too high temperature 105 ° C @
0 TE 111: white metal bearing temperature compressor side:
= High temperature alarm @ 95 ° C
= Triggered by too high temperature 105° C @

6.3.2 PRIOR
All equipment listed below should be left in automatic mode:
e QOil pumps:

O Auxiliary pump: PMOA;
0 Emergency pump: PMOE;
o Emergency pump: RPM-3C
0 Auxiliary pump: RPM-3B
0 Main pump: RPM-3A
e Fans oil cooler:
0O T2AB
O T2BB
e Qil Cooler: EH1
e Qil vapor extractor: PRESS

6.3.3 OPERATION

During operation of the turbine lubrication is guaranteed by the main pump.
During the start-up and shutdown, lubrication is guaranteed by PMOA, which starts automatically if the pressure
measured by PT 3 is low.
At very low manifold pressure PT 1, the standby pump starts, PMOE. The main causes of the low pressure
manifold (PT 1) are:

e Failure of the PMOA

If the oil tank is unsuitable temperatures, the radiator is on EH 1, provided that the oil is going to flow, ref. 0.

Code. MD-XXX-09 Rev. 0 Date 22/06/15 pg 46 /133




The oil circulating through the cooling radiator, where T2AB fans, T2BB, powered by the corresponding inverters,
eliminate excess heat to keep the temperature measured by TE 205-50 ° C, The regulator used is 17A ICT set with
reference to 50 ° C.

If the mechanical system overspeed occurs, the pressure measured by PT 7 downward and thus causes the
activation of the system.
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6.4 CIRCUIT AIR INSTRUMENTS
The instrument air system is shown schematically in the document MD-222-09 page 9.

6.41 COMPONENTS

The components parts of the air circuit instruments, which also applies to the control system, is reported below:
e Air treatment system DRY-COOLER

e Solenoid:
0 SOV 10 for controlling the anti-surge valve VBY axial compressor
0 SOV V2G, for controlling the FGV6 valve
0 SOV VIG for control of FGV4 valve
e Transmitters:
o PT A, discharge pressure of the air compressor:
= Low pressure alarm @ 2 bar
o PT 11, pressure to the compressed air manifold
= Low pressure alarm @ 2.8 bar
o PT 8, pressure compensating cylinder
= Low pressure alarm @ 0.6 bar
o PT 6, axial compressor discharge pressure
e Digital Instruments:
0 HSP 6, axial compressor discharge pressure switch:
= Set@ 0.4 bar
0 ZSH VBY: limit switch anti-surge valve opening;

0 ZSL VBY: end of anti-surge valve closing stroke;

Code. MD-XXX-09 Rev. 0 Date 22/06/15 pg 48 /133




6.5 CIRCUIT COMBUSTION AIR AND BURNING

The combustion air circuit and the combustion is shown schematically in document MD-222-09 on page 7.
For specific descriptions of the operation of turbine regulator, see 6.6.

6.5.1 COMPONENTS

The list of the component parts of the combustion air system and combustion, which also applies to the control
system, is reported below:
e Electrical equipment:

0 S-EM1, sand extractor
0 SQZ1, cleaning system filter room:

= 35 PSL: low air pressure to the hallway of the cleaning system (pulse-jet);

= PDAH 32: high differential pressure at the ends of the filter chamber;
o VIR, rotator:

= Protecting the motor shaft turning gear mounted properly: ZSH 100;
o ESM Starting electric motor:

= During torque transfer clutch (engaged): ZSH 101;
o0 Spark plugs + TR6 TR1;

e Transmitters / thermocouples:

o TE 202, filter room air temperature;
0 TE 14, turbine inlet air temperature;
0 PT 05 turbine inlet air pressure:

= Low pressure alarm per intervention threshold,;

= Actuation by interference too low pressure threshold;
o0 TE-11, air temperature at the outlet of the axial compressor;
o0 TE-1, 1-temperature combustion chamber;

= Triggered by too high temperature at start @ 700 ° C;

= Triggered by too high temperature load condition @ 950 ° C;
0 TE-2, combustion chamber temperature 2:

= Triggered by too high temperature at start @ 700 ° C;

= Triggered by too high temperature load condition @ 950 ° C;
0 TE-3, combustion chamber temperature 3:

= Triggered by too high temperature at start @ 700 ° C;

= Triggered by too high temperature load condition @ 950 ° C;
0 TE-4, combustion chamber temperature 4:

= Triggered by too high temperature at start @ 700 ° C;

= Triggered by too high temperature load condition @ 950 ° C;
0 TE-5, 5 combustion chamber temperature:

= Triggered by too high temperature at start @ 700 ° C;

= Triggered by too high temperature load condition @ 950 ° C;
0 TE-6, 6-temperature combustion chamber;

= Triggered by too high temperature at start @ 700 ° C;
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= Triggered by too high temperature load condition @ 950 ° C;
TE-T1, turbine exhaust temperature;
TE-T2, turbine exhaust temperature;
TE-T3, turbine exhaust temperature;

TE-T4, turbine exhaust temperature;

O O O O O

TE-7, temperature exhaust chimney pipe:
= High temperature alarm @ 430 ° C;
o TE-8, temperature exhaust chimney pipe:
= Triggered by too high temperature @ 450 ° C;
0 TE-9-temperature exhaust chimney pipe:
= Triggered by too high temperature @ 450 ° C;
0 TE-10 temperature exhaust chimney pipe;
0 TE-10A-temperature exhaust chimney pipe;
o TE-10B-temperature exhaust chimney pipe;
e VT-1. Turbine Vibration:
0 High vibration alarm threshold during startup @ 6 fps;
0 High vibration alarm threshold during start @ 8 fps;
0 High vibration alarm threshold for the charging plug @ 3 fps;
0 High vibration alarm threshold for the charging plug @ 4 fps;

6.5.2 PRIOR

All attachments listed below should be left in automatic mode:
e S-EMI, sand extractor;

e SQZ1, cleaning system filter room;

e VIR, rotator

6.5.3 OPERATION

The incoming air to the intake of the turbine axial compressor goes through the room S-EM1 filters and extracted
from the chamber the sand collected on the bottom of the space upstream of the filters. When S-EML1 is running
one of the following conditions happen:

e DPA-32;

e Manual Request for operator pushbutton: HSSEM_1_STR,;
Automatic sequence of cleaning system (pulse-jet) is started.
When the filter status is compromised, the pressure measured by PT-5 will tend to assume still lower values,
reaching the threshold value too low causes the turbine trip.
The ZSH-100 signal strength stop tacking VIR in order to prevent accidents during the manual shift operations.
The ZSH-101 signal indicates whether the clutch by which the starter motor provides torque to the turbine is
engaged or not.

The management of these signals:

PT-6;

HSP-6;

TE-TE-1 + 6;

TE-TE-T1 -+ T4;

TE-TE-7 + 10B;

And management of the following electrical equipment:
e ESM;
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° V|R;
e SP1 -+ SPe6;
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6.6 TURBINE CONTROL

The control of the turbine is divided into two phases. The first is the startup / shutdown of the turbine and the
second load management. The two phases are managed in two HMI control pages:

1. Control: Turbine
2. Control: Antisurge

Fail; FRID ETSTEME HUILE OE
AL D REFOULEMENT GRAIGIAGE EF BOUCHE

FaiD: PAID
A DG INSTEUIMENTS. FAGE DE CONTROLE

P PaiD:
GENERATELR ELECTRIQUE ROITE A EUDRERAGER

EHTRALEUR
TURBINE aEERAIEOR BLECTIIO0E
“ suorocnaue

:Mu e-om:*, SIBHAUN CRTREE
TAL A MC
N
UGUE‘

[ )

e
|0 o “. |O PeRMISLVES |

| e |E |@  comme |. e |

Figure 6-1 Turbine control
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COMPRESSEUR HULE 06
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. o : g TURBIIG: 10 E DF iR
: e 2 / . £ 3 L BOITE A ENORENADE
. CONTRALEUR CONTRALEUR
TURBINE & Gl ANFIPOMFAGE
TABLEAU TABLEAL MEE

WISTORSGUE ALARME

DiABHOSTIGUE

BATALOG N PRINCIFALE

PR
<]

|. CHARGES ]_.!'nsu-«m. | .

Figure 6-2 Antisurge control
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6.6.1 COMPONENTS
The instruments involved in the control of the turbine are many and below we offer a list:

e Speed Sensors (ST-SR1,2)

e Temperatures combustion chambers (TE-1..6)

e Turbine exhaust temperatures (TE_T1..T4)

e Temperatures exhaust pipe - chimney (TE-7..10B)

e Barometric pressure (PT-05)

e Axial compressor discharge pressure switch (PSH-6)

e Axial compressor discharge pressure (PT-6)

¢ Rotator (VIR)

e  Starter motor (ESM)

e Gas line valves

= Overspeed FGV1 by SOV-solenoid FGV1

= FGV6 evacuation by the SOV-V2G solenoid

= [solation solenoid FGV4 SOV-V1G

e Start gas valve (FGV2)

e Valve control gas (FGV3)

e Anti-surge valve (bypass) by VBY solenoid valve (SOV-10).
6.6.2 PRIOR

Pre turbine control are basically three:

o Mode selection of the turbine start sequence
e elimination of triggers
e Startup permissions

The modes of the starting sequence of the turbine can only be changed by triggering the same condition and
turbine are:

1. Automatic
2. Semi-Automatic
3. Stop (Off)

C} AUTE Q ZEMI (:) OFF
O START (:) LAUNCH {::} GHITE

Figure 6-3 Operating Modes

Automatic startup executes the beginning of the startup sequence at the end, without need for intervention from the
operator.

The Semi-Automatic Boot runs the startup sequence with two breaks for the launch sequence and the flame outlet
of the turbine. This mode requires commands by the operator to perform the following sequence.

Off Mode (off) does not allow the turbine to start.

Triggers are eliminated, after resetting all alarms and after performing the RESET MASTER (main reset) control,
using the push button only present in the screen page dedicated to turbine control, as shown in first figure of
paragraph 6.6.

The turbine control needs a permission to be available at startup. Permission is the result of a set of conditions
necessary to consider the subsidiary system ready to start. The state of the permission is available in the turbine
control page, highlighted in the corresponding screen page in the section 6.6.3.1 (Figure 6-6).
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The table below shows all the necessary conditions for the start permission. The list is split into two blocks as

shown on the next page:

Block permissions 1: description Bypass
Automatic auxiliary oil pump (PMOA) NO
Automatic emergency oil pump (PMOE) NO
PT 9G> State BAS NO
Gas heater according NO
Ready to launch engine start NO
[N ek
[N ok
Fan 1 oil cooling (E1) in automatic YES
Qil cooling fan 2 (E2) Automatic YES
Automatic management candles NO
PT 1> State BAS NO
Table 6-1 First block permissions
Block permissions 2: description Bypass
[ *
[ *
Overspeed (SOV-V2) Automatic NO
[ *
[ *
Anti-surge valve open NO
PT 7> Status BAS NO
Closed gas control valve NO
Speed <DOWN State YES
Automatic engine start NO
Automatic turbine inlet oil temperature control NO
Inhibition turbine startup after shutdown NO

Table 6-2 Second permissions block

For completeness we must add that during the interview, not enabled the operator user, it is possible to avoid

certain permissions, and some not, as indicated in the table indication.

If all listed states are active, permission is available (green led); While some states are avoided (bypass), but
permission is still available (green led), the derivation is highlighted with all avoided by (yellow) alarm. The following

figures show the situation just described.

Code. MD-XXX-09 Rev. 0

Date 22/06/15

pg 54 /133




General led permissions
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Figure 6-4 Signalling permissions
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Figure 6-5 Permissions window

6.6.3 OPERATION
The operation of the turbine control is mainly divided into two phases shown in the screen-pages dedicated to:

e Control: turbine takes care of startup / shutdown of the turbine and monitoring of the main variables
involved in the regulation and can be further subdivided as follows:

Reset triggers

Starting the turbine
Control and safety devices
Planned shutdown
Surveillance

P20 T

In the following paragraphs are reported in the order that we will describe the turbine control functions.

6.6.3.1 RESET OF TRIGGERS
The triggers reset operation is a delicate and main phase to turn the turbine, therefore we provide a careful
description below.
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Common shutdowns

Reset alarms

GESTION DU CHARGE

. DIMINUER . AUGMENTER

Master Reset Permissive S TR
Signal Signal

\\\
N

. CONTINUE . MASTER RESET

Figure 6-6 Reset triggers

1. Keep pressed the alarm reset push button, to remove the current alarm.
2. Wait a few seconds to give time to the visual rearmament.

3. Keep pressed the push-button Master Reset to eliminate the triggers of the currently active turbine.
4. The led triggers turns green.

5. Repeat the first two points.

6. The led of the cumulative trigger turns green.

7. Manual reset of the launch engine, to perform on the local table.

8. Manual reset of the launch engine, to perform on the local table.

9. Repeat step 3 of the sequence.

10. The led permissions turns green, if there are no causes that inhibit the release.

6.6.3.2 STARTING THE TURBINE
The start sequence is divided into three sequences:

1. Start-up
2. Launching
3. Ignition

Note: the control takes into account the expected inconsistency between control and feedback, and in such a case
by means of its activation is protected turbine.

The following illustrates the automatic sequence. The semi-automatic mode is strictly identical to the automatic
mode, but requires an order by the operator to complete the sub-sequences listed above. If necessary we
mentionera the command for the semi-automatic mode.

Once you meet the requirements shown in the above paragraph, the turbine is ready to start, unless it is stopped
(off). The startup sequence begins with the start command by the operator.
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Start Launch control — Ignition control
command o AT ' oFF |
h—@ L sTuRT o LAUNCH | £ BHITE

Turbine signaling During ignition turbine signaling

Ready to start (green)

Started sequence (blue) Signalling turbine being launched

Figure 6-6-7 Commands and signals starting phase
1. Start:

The current control instantly completes the start-up phase and automatically switches to that launch, while in semi-
automatic mode the operator must press the push button to begin the sequence LAUNCH.

2.

Launch:

The control automatically switches to the launch phase, while in semi-automatic mode the operator must press the
push button to begin the sequence LAUNCH.

The launch sequence produces the following:

al.
az2.
as.
a4.
ab.
ab.
ar.
as.

3

The con

Launch engine ignition.

Increased launch engine speed reference

Stopping the VIR

Cleaning the turbine with compressor air.

Opening of the overspeed valve (SOV-FGV1) triggering HSP-6 (Table 6-3Point 13).
Opening the gas discharge valve (SOV-V2G).

Closing the gas discharge valve (SOV-V2G) Timed (Table 6-3Point 14).

Locking the launch engine speed reference.

[gnition:
trol automatically switches to the ignition phase, while in semi-automatic mode the operator must press the

push button to start the sequence IGNITE.

The ignition sequence produces the following:

il.
i2.
i3.

i5.
i6.

i8.

i9.

Lighting the candles combustion chambers (Table 6-3Point 15).

Opening the isolation valve (SOV-V1G) after an adjustable delay to the previous point (Table 6-3Point 16).
Taken flame if the median temperature of the combustion chamber (GT_PRV_COMBUSTOR) exceeds the
flame confirmation threshold. It is important to note that the gas-start valve has a pre-calibrated mechanical
opening to provide just the input gas with compressed air, ensuring the ignition of the combustion
chambers (Table 6-3Point 17).

From that time, if a temperature of the combustion chamber (TE-1..6) Or the median falls below the flame
failure threshold, the turbine is protected by a trigger (Table 6-3Point 18).

After the flame outlet, the launch engine speed reference starts to rise again.

Beginning of the control action on the valve start-up and regulation of the gas when the discharge pressure
of the axial compressor (PT-6) meet the threshold (Table 6-3Point 19).

Launch engine shutdown. When the speed reaches the maximum speed threshold of the launch engine
(Table 6-3Point 20), an adjustable timer is started, during which the starter motor speed is kept constant
and equal to its maximum. At the end of the delay (Table 6-3Point 21) the starter motor is actually stopped.
It is important to note that the turbine is already able to support themselves before this, but to avoid any
thermal control problem and make the smoothest possible start is delayed engine shutdown to continue to
benefit from its contribution.

Closing the anti-surge valve (SOV-10 bypass) obtained when a compressor discharge pressure threshold
is reached or exceeded the corresponding speed threshold (Table 6-3Point 22).

Phase stabilization or preheating of the turbine, after reaching the reference speed and its maximum speed
without load, now coincide with the timing of the turbine speed (Table 6-3Point 23).

i10. At the end of the stabilization phase, the boot sequence is completed.

The figure below shows a generic temporal sequence of starting the turbine.
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Figure 6-6-8 Starting Sequence

6.6.3.3 CONTROL AND SAFETY

During operation of the turbine he controllers, limitations and active safety (ves) for the major variables in play. In
particular controls, limitations and following parameters listed in the Table 6-3 are active:
1. Limiting speed for starting the turbine (Table 6-3Point 24).
2. Active cruise control when the target speed is reached (speed according to the active ramp that ends with
the target Table 6-3Point 25).
3. Limitation temperature combustion chambers (Table 6-3Point 1).
4. Limitation temperature exhaust pipe - chimney (temperature depending on the compressor discharge
pressure and barometric pressure).
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5.

Limitation of acceleration (Table 6-3Point 9).

The always active safety in the control are:

1.

wn

No ok

Temperature combustion chambers: alarm and trip to the median of six temperatures (Table 6-3Point 2
and 3).

Exhaust turbine temperature: alarm and trip to the median of four temperatures (Table 6-3Point 4 and 5).
Temperature exhaust pipe - chimney: alarm and trip to the median of six temperatures (Table 6-3Point 7
and 8).

Lack of flame, valid for each sensor and the combustion chamber center (Table 6-3Point 18).

Electronic overspeed alarm and trip (Table 6-3Point 10 and 11).

Congruence control / valve response.

Disagreement redundant combustion temperature signals, exhaust turbine and exhaust pipe (Table
6-3Point 6)

6.6.3.4 STOP PLANNED

The shutdown sequence planned door to stop the turbine. It is activated by pressing the push button present in the
control page and followed the steps described below.

=

ahrwn

O AUTO O SEMI

i)
‘ O OFF — sTOF

! START O LT Comando di controlled stop .

Figure 6-6-9 Turbine stop command planned

Signaling controlled stop GCP which precedes the opening of 52G before the outbreak of "reverse power"
(power back).

Control gradually decreases the load to acceleration of the opening by the GCP, the 52G switch.

Control decreases the speed up to the minimum operating speed (MOS).

The control maintains the speed for the MOS of the turbine cooling time.

At the end of the cooling control command to stop the turbine.

6.6.3.5 MONITORING OF MEASURES

In the turbine control of the page there are areas and tables showing substantial quantities for turbine management
as shown in the figure below.
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Figure 6-6-10 Boxes monitoring

On the main control is monitored temperatures:

e combustion chambers,
e turbine exhaust,
e exhaust pipe - chimney,

but also monitors the main values on control in the table on the left (0) And vibration (0). In the center of the page
there is the table of starts (6.6.3.6.2) And below, in addition to push buttons with the main controls of the turbine,
the anti-surge valve (bypass) with its state is displayed.
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Figure 6-6-11 Parameter Description

Beside the table also indicates the metal temperatures of the thrust bearing.
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6.6.3.5.1 TABLE STARTS

The table starts indicates the number of starts as well as non-successful starts.
Set to start it indicates the hours of operation of the turbine in the different possible conFiguretions fuel, as gas,
liquid and crude oil. The operation is divided into normal and crest.

START-UP PANEL

Quartité de Démarrages 16
Quartité de Démarrages Mangues ]
Heures d funct. Nominal GAZ G3
Heures d funct. d Pointe GAS

Heures d funct. Norminal LIGUID 1]
Heures d funct. de Fointe LIGLUID u}
Heures d funct. Crude OIL 1]
Heures d funct. Equivalerte 223

Figure 6-6-12 Table start

Among the parameters, the most important parameter is the equivalent operating hours, fundamental for the
maintenance scheduling of the turbine.

6.6.3.6 PARAMETERS CONFIGURETION CONTROL
The main parameters of turbine control conFiguretion are listed in the table below:

Description threshol | unit
d
1. Combustion chamber temperatures: Reference 630 °C
2. Temperatures combustion chamber: alarm (start / load) 600/855 | ° C
3. Temperatures combustion chamber: Trigger (start / load) 700/950 | ° C
4. Turbine exhaust temperatures: Alarm 450 °C
5. Turbine exhaust temperatures: Trigger 460 °C
6. Disagreement redundant signals (start / load) 80/120 | °C
7. Temperatures exhaust pipe: Alarm 430 °C
8. Temperatures exhaust pipe: Trigger 440 °C
9. Acceleration: Reference 10 turn /
s
10. | Overspeed: Alarm 3200 rev /
min
11. | Overspeed: Trigger 3250 rev /
min
12. | Threshold VIR stop 300 rev /
min
13. | Threshold HSP-6 indication *; PT-6 Pressure ~ 0045 | barg
speed 600 ~ rev /
min
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14. | Relief valve delay SOV-V2G 10 dry
15. | Delay of TR1..3 spark plug 3 min
16. | Delay opening isolation valve SOV-V1G- 20 dry
17. | Flame temperature confirmation 250 °C
18. | Release temperatures flame failure 200 °C
19. | Threshold control gas valves, axial compressor discharge pressure PT-6 0.22 barg
20. | Threshold motor stop launching turbine speed 1790 rev /
min
21. | Delay launching engine stop 10 min
22. | Threshold bypass closure: PT-6 Pressure 3.3 barg
speed 2700 rev /
min
23. | Turbine preheating delay 2 min
24. | Speed limit during startup MOS 2940 rev /
min
25. | Target speed 3000 rev /
min

Table 6-3 Control parameters

* Note: The values are indicative because it is a pressure switch.

6.7 COMPRESSOR
The compressor is shown schematically in the document MD-222-09 page 3-4.

6.7.1 COMPONENTS

The components parts of the compressor, which also applies to the control system, is reported below:
e Transmitters:

0 LT-2101, Scrubber M2 level:
= Low threshold Alarm @ (To be decided on site);
o PT-4002A, Scrubber M2 pressure:
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6.7.2

= Low threshold Alarm @ (To be decided on site);
o PT-4702, Scrubber M2 pressure:
= Low Low threshold Alarm @ (To be decided on site);
0 TE-3002, Scrubber M24 inlet temperature:
= High threshold Alarm @ 80°C
0 TE-3702, Scrubber M24 inlet temperature:
= High High threshold Alarm @ 90°C
0 LT-2101, Scrubber M24 level:
= Low threshold Alarm @ (To be decided on site);
o LT-2820, OIL BUFFER TANK level:
= High threshold Alarm @ (To be decided on site);
= High High threshold Alarm @ (To be decided on site);
= Low Low threshold Alarm @ (To be decided on site);
= Low threshold Alarm @ (To be decided on site);
0 PDT-41021, SEAL OIL inlet delivery line differential pressure:
= Low threshold Alarm @ (To be decided on site);
0 PT-4820, SEAL OIL inlet supply line pressure (From lube oil):
= Low Low threshold Alarm @ (To be decided on site);

PRIOR

All equipment listed below should be left in automatic mode:

RPM-3C, Seal oil emergency pump:
RPM-3B, Seal oil auxiliary pump:
RPM-3A, Seal oil main pump:
LCV-2820

TM-2-E

TM-2-F

ROV-5011

ROV-5004

LCV-2104

ROV-5010

ROV-5005

ROV-5008

FCV-1003

ROV-5006

ROV-5003

LCV-2102

SOV-1001A

FCV-1001A

ROV-5009
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6.7.3 OPERATION

Make sure all Antisurge parameters settings are inserted and antisurge vale is in AUTO by relevant indicator on
Antisurge dashboard page:

When you ready to export gas push relevant push button on Antisurge dashboard page:

@) CHARGER I. DEE:HMGER

7 FUNCTIONAL DESCRIPTION AUXILIARY COMPONENTS
7.1 ELECTRICAL EQUIPMENT

7.1.1 AUXILIARY OIL PUMP: PMOA

It has access to the pump controls with the corresponding section of the screen page "LUBRICATING OIL
TURBINE SYSTEM AND MOUTH". The graphic object is identified by the abbreviation "PMOA".

FOMPE HUILE AUXILIAIRE

PROA
TERP DE [ 1111
MARCHE

OBJECT PMOA

It can be run in manual and automatic modes.
7.1.1.1 MANAGEMENT MANUAL
If one selects the "Operator" the pump can be started and stopped manually, regardless of installation conditions.

AUXILIORY Ol PUMP.

wrpien B
L R

Enabled

e > (E|
® ©

Comm OK A,

7.1.1.2 AUTOMATIC MANAGEMENT
If one selects the "Program” the pump is managed automatically, based on the installation conditions.
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AUXILIORY QUL PUMP

A AR @5
Program é\ ﬂ

Enabled

| runing U |
® @

Comm 0K Pri0A

The following conditions cause the automatic start of the pump:
e Low pressure PT_3;

The following conditions cause the automatic pump stop:
e High pressure PT_3;

7.1.1.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)

Regardless of the mode "Auto" or "Manual" in the presence of an override the pump is off. For PMOA causes
override are:
Open main switch: MS_INOO1_FINE_IN_ALM;

AUXILIORY QIL PUMP

arpien @B
! Ove!rride on ﬁ I%
Enabled
Stopped > .
® @ |
j
!
|
Comm OK PrIOA,

Presence Override (Override)

7.1.1.4 FAULTS

The following causes may cause the non-starting the pump:
1. Non-activated Drawer:

o Display:
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= Alarm "Not Start" PMOA_ALM1_ALM
o Action:
= Epable and reset the MCC drawer 4

2. Intervention of electrical protection:

o Display:
= Alarm "Not Start" PMOA_ALM1_ALM
o Action:

=  Check the cause and reset the MCC drawer 4

3. API protection for Intervention:

o Display:
= Alarm "Non-stop";: PMOA_ALM2_ALM
o Action:

= Check the cause and reset the MCC drawer 4
4. Open main switch:
o Display:
= Showing override (override) on screen page
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
o Action:
= Check the cause and closing the main switch
5. Intervention Fire detection system and gas:
o Display:
= View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
= Alarm "Not Start" PMOA_ALM1_ALM
o Action:
= Wait until the intervention of the detection system Fire & Gas

= Turn off main switch
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7.1.2 OIL PUMP RELIEF: PMOE

It has access to the pump controls with the corresponding section in the screen page "SYSTEM LUBRICATING
OIL AND MOUTH TURBINE".
The corresponding graphic object is identified by the initials "PMOE."

k‘“OMPE HUILE D'URGENCE

PRIDE
TEMP (11110
DE MARCHE | PmMOE |

PMOE OBJECT

It can be run in manual and automatic modes.

7.1.2.1 MANAGEMENT MANUAL

If you select the "Operator" mode the pump can be started and stopped manually, regardless of installation
conditions.

AFpEen B8
OO |2

Enabled

Stopped ﬂ B
® @

Comm OK PMOE

7.1.2.2 AUTOMATIC MANAGEMENT
If you select the "Program" mode the pump is managed automatically, based on the installation conditions.
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_;3: TUREINE COLD BEARIMG TEMPERATURE _

Program é\ ﬂ

Enabled

Stopped > N
® ©

Comm OK PMOE

The following conditions cause the automatic start of the pump:
e Verylow pressure PT_1;

The following conditions cause the automatic pump stop:
e NO PT_1 low pressure;

7.1.2.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)
The PMOE pump provides no way of Override.

7.1.2.4 FAULTS

The following causes may cause the non-starting the pump:
1 Intervention of electrical protection (HQ-DC):
e Signalling:

(o}
o}

Switch open alarm HQ-DC MS_IN043_FINE_IN_ALM
Alarm "Not Start" PMOE_ALM1_ALM

. Action:

(o)

Check the cause of the intervention and close HQ-DC

2  Anomaly starter CC:

e  Signalling:
0 Alarm Fault start system KF-GTH75: MS_IN133_FINE_IN_ALM
o Alarm "Not Start" PMOE_ALM1 ALM
e  Action:
0 Check the cause and reset the alarm "Fault start system KF-GTH75"

3 Intervention Fire detection system and gas:
e  Signalling:

o View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
o Alarm "Not Start" PMOE_ALM1_ALM

e  Action:
o  Wait until the intervention of the detection system Fire & Gas

Code. MD-XXX-09

Rev. 0 Date 22/06/15

pg 69 /133




7.1.3 OIL COOLER: EH1

It has access to the radiator controls by the relevant section in the screen page "SYSTEM LUBRICATING OIL AND
MOUTH TURBINE". The corresponding graphic object is identified by the abbreviation "EH1."

EH1 OBJECT

It can be run in manual and automatic modes.

7.1.3.1 MANAGEMENT MANUAL

If you select the "Operator" mode, the heater can be started and stopped manually, regardless of installation

conditions.

I P F - [5<]

Ll o I

Enabled

Stopped ﬂ B
® @

Comm OK

EH1

7.1.3.2 AUTOMATIC MANAGEMENT

If one selects the "Program” the radiator is handled automatically, based on the installation conditions.
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arEen @5

Program é\ ﬂ

Enabled

Stopped } B
® @

Comm OK EH1

The following conditions cause the automatic start of the radiator:
e Low temperature TE_205 NOT Intervention LSL_10;

The following conditions cause the automatic shutdown of the radiator:
e Low temperature or NO response TE_205 LSL_10;

7.1.3.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)
Regardless of the mode "Auto” or "Manual" in the presence of an override control the heater is turned off. For EH1

causes override are:

e Open main switch: MS_INOO1_FINE_IN_ALM;

e Very low pressure PT_1;
e LSL_10response;

7.1.3.4 FAULTS

TURBINE Ol RESERVOIR EL. HEATER
: a5

L I VAN
! Ove!rridl: é\ @

Enabled

Stopped b N
® ©

Comm 0K EH1

Presence Override (Override)

The following causes may cause the non-start of the radiator:
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1. Non-activated Drawer:

o Signalling:
= Alarm "Not Start" EH1_ALM1_ALM
o Action:

=  Enable and reset the MCC drawer 3

2. Intervention of electrical protection:

o Signalling:
= Alarm "Not Start" EH1_ALM1_ALM
o Action:

=  Check the cause and reset the MCC drawer 3

3. API protection for Intervention:

o Signalling:
= Alarm "Non-stop" EH1_ALM2_ALM
o Action:

= Check the cause and reset the MCC drawer 3
4. Open main switch:
o Signalling:
= Showing override (override) on screen page
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
o Action:
= Check the cause and closing the main switch
5. Intervention Fire detection system and gas:
o Signalling:
= Display "Trigger system for detecting fires and Gas": FG_ALM_GEN_ALM_FINE_IN_ALM
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
= Alarm "Not Start" EH1_ALM1_ALM
o Action:
= Wait until the intervention of the detection system Fire & Gas

= Turn off main switch
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7.1.4 EXTRACTION OF OIL FUMES: OIL STEAM EXTR

It has access to the extractor orders the corresponding section in the screen page "LUBRICATING OIL TURBINE
SYSTEM AND MOUTH?". The corresponding graphic object is identified by the acronym "OIL VAPOUR EXTR".

OIL WAPQUER EXTR

*REZS
i
YE MARCHE
OBJECT OIL EXTR VAPOEUR

It can be operated in manual and automatic modes.

7.1.41 MANAGEMENT MANUAL
If you select the "Operator" extractor mode can be started and stopped manually, regardless of installation

conditions.
AR @

DO o

Enabled

rns V]
® @

Comm OK PRESS

7.1.4.2 AUTOMATIC MANAGEMENT
If you select the mode "Programme" extractor is handled automatically, based on the installation conditions.
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Program é\ ﬂ

QEnahled

| running Y I
® @

Comm OK PRESS

The following conditions cause the automatic start of the extractor:
e Virateur running or speed of the turbine is not zero;

The following conditions cause the automatic shutdown of the extractor:
¢ None of the conditions that cause automatic operation;

7.1.4.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)

Regardless of the mode "Auto" or "Manual" in the presence of an override control the extractor is turned off. For
"EXTR OIL VAPOR" the causes of priority order are:

e Open main switch: MS_INOO1_FINE_IN_ALM;

OIL YAPOR EXTRACTION

wrZen @B
! Ove!rridt; é\ ﬂ
Enabled
Stopped > .
® ©
Comm 0K PRESS

Presence Override (Override)
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7.1.4.4 FAULTS

The following causes may cause the non-start of the extractor:
1. Non-activated Drawer:

o Signalling:
= Alarm "Not Start" PRESS_ALM1_ALM
o Action:
= Enable and reset the MCC drawer 11
2. Intervention of electrical protection:
o Signalling:
= Alarm "Not Start" PRESS_ALM1_ALM
0 Action:
= Check the cause and reset the MCC drawer 11

3. API protection for Intervention:

o Signalling:
= Alarm "Non-stop": PRESS_ALM1_ALM
o Action:

= Check the cause and reset the MCC drawer 11
4. Main switch
Display open:
o Signalling:
= Override on screen page
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
o Action:
= Check the cause and closing the main switch
6. Intervention Fire detection system and gas:
o Signalling:
= View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
= Alarm "open Main switch"
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
o Action:
= Wait until the intervention of the detection system Fire & Gas

= Turn off main switch
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7.1.5 FAN OIL COOLER: T2AB
Fans commands you have access to the relevant section in the screen page "LUBRICATING OIL TURBINE
SYSTEM AND MOUTH".

The electric fan control is performed by MCC drawer and a case containing an inverter. The graphic object is
identified by the corresponding "E1" acronym for MCC drawer, and "E1 INV" to the inverter.

DE MARCHE

E1 Purpose

E1 INV OBJECT

It can be operated in manual and automatic modes.
7.1.5.1 MANAGEMENT MANUAL OBJECT E1

If you select the "Operator" mode the fan can be started and stopped manually, regardless of installation
conditions.

TURBINE OIL AIRCOOL EL FAN MOTOR

|y AEie o @B
DEmTTTE. o | o

Enabled

Stopped ﬂ B
® @

Comm OK

7.1.5.2 AUTOMATIC MANAGEMENT OBJECT E1
If you select the "Program" mode the fan is automatically controlled, based on the installation conditions.
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Program ’E él

Enabled

BT
® ®

Comm OK

The following condition causes the automatic start of the fan:
e ICT temperature controller output 17A of the upper threshold High Temp. matching;

f = E1_IN‘JER’IkR_PﬁNEL - JOSSTD2703_INAMENAS/E

E1_INV _SP

|
CEE - |

E1_IN _SP_~A0UT

The following conditions cause the automatic shutdown of the fan:
e |CT temperature controller output 17A below the threshold of low temp. matching;
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= *1 _INVERTER_PANEL - /095TD2703_INAMENAS//

MESIT

EnE B E1_INY_SP_a0UT
o

o g

7.1.5.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)
No override mode is provided.
7.1.5.4 MANAGEMENT MANUAL OBJECT "E1 INV"

If the "Operator" mode is selected in the graphic object "AO TO INVERTER E1" fan speed can be adjusted
manually, regardless of installation conditions.

= R1 _INVERTER_PANEL - f095TD2703_INAMENAS/S

MESIT

ﬁGl\':'G invericr 1 4-20mi
s R N [x]
o |& operator | a‘“ Y
Enabled

Controlled “ariable 0,00

’ 0| b

%

. At Taryet
E1_IMNY_SP E1_IMY_SP_AQUT Max R fch 2o >0
ax Hate of ange | |
m o PR v o ’

Comm OK E1_INY_SP_AQUT

7.1.5.5 AUTOMATIC MANAGEMENT OF THE OBJECT "E1 INV"

If you select the "Operator" mode in the graphic object "AO TO INVERTER E1" fan speed tracks the value
requested by the PIC 17A.
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MESIT

AOQ TO INVERTER E1 4-20mA
hAgien (B
Program é\ I%“
Enabled

Controlled “%ariable 0,00

lII\IIIII\IIIIII\
é | | | |

[0 | o

%

. At Target
E1_IMNw_SP E1_INW_SP_ACUT

| 000 o e Rete orChange 200 —
| 000 o [feli Comm OK E1_INY_SP_AOUT

7.1.5.6 FAULTS

The following causes may cause the non-fan start:
1. Non-activated Drawer:

o Signalling:
= Alarm "Not Start" E1_ALM1_ALM
o0 Action:

= Epable and reset the MCC drawer 1

2. Intervention electrical protection MCC drawer 1:

o Signalling:
= Alarm "Not Start" E1_ALM1_ALM
o Action:

=  Check the cause and reset the MCC drawer 1
3. UPS not available Table E1:

o Signalling:
= Alarm "Not Start" E1_ALM1_ALM
o Action:

= Reset the MCC drawer 1

4. Intervention Table E1 electrical inverter protections:

o Signalling:
= Alarm "Not Start" E1_ALM1_ALM
0 Action:

= Check cause and reset Table E1 UPS
5. Intervention of specific protections E1 UPS:

o Signalling:
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= Display on screen page E1 INV object colored yellow

= Alarm not available Inverter: E1_INV_FAULT_FINE_IN_ALM
o Actions:

= Check cause

= Rearm E1 UPS by pressing the push button corresponding

Push Button Reset

= Feed Table E2 UPS

6. API protection for Intervention:

o Signalling:
= Alarm "Non-stop" E1_ALM2_ALM
o Action:

= Check the cause and reset the MCC drawer 1
7. Open main switch:
o Signalling:
= Showing override (override) on screen page
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
o Action:
= Check the cause and closing the main switch
8. Intervention Fire detection system and gas:
o Signalling:
= View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
= Alarm "Not Start" E1_ALM1_ALM
o Action:
=  Wait until the intervention of the detection system Fire & Gas

= Turn off main switch
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7.1.6 FAN OIL COOLER: T2BB

Fans commands you have access to the relevant section in the screen page "LUBRICATING OIL TURBINE
SYSTEM AND MOUTH".

The electric fan control is performed by MCC drawer and a case containing an inverter. The graphic object is
identified by the corresponding "E2" acronym for MCC drawer, and "E2 INV" to the inverter.

Fil

E2
TERW
DE MARCHE

OBJECT E2

E2 INV OBJECT

It can be operated in manual and automatic modes.
7.1.6.1 MANAGEMENT MANUAL OBJECT E2

If you select the "Operator" mode the fan can be started and stopped manually, regardless of installation
conditions.

TURBINE AIR COOL EL FAN MOTOR

N - 1|[x]
Do o

Enabled

e (> E|
® @

Comm OK E2

7.1.6.2 AUTOMATIC MANAGEMENT OBJECT E2
If you select the "Program” mode the fan is automatically controlled, based on the installation conditions.
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Enabled
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Comm OK E2

The following condition causes the automatic start of the fan:
e ICT temperature controller output 17A of the upper threshold High Temp. matching;

f = E1_IN‘JER’IkR_PﬁNEL - JOSSTD2703_INAMENAS/E

MESIT

E1_INV _SP E1_IN _SP_~A0UT

|
cwm . |

The following conditions provocano automatic shutdown della fan:
e |CT temperature controller output 17A below the threshold of low temp. matching;
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= E1_INVERTER_PANEL - /O9STD2703_INAMENAS/

MESIT 8

E1_y_SP_ACUT
0 I

7.1.6.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)
No override mode is provided.

7.1.6.4 MANAGEMENT MANUAL OBJECT "E2 INV"

If the "Operator" mode is selected in the graphic object "AO TO INVERTER E1" fan speed can be adjusted

manually, regardless of installation conditions.

F= E1_INVERTER_PANEL - fJO95TD2703_ INAMENAS/S

L
MESIT

HQHE

Enabled

Controlled “ariable 0,00

’ [0 e

%
. At Target

E1_IMNY_SP A — Max Rate of Change 200 2,00

[~ MECE °:

Comm 0K E1_INY_SP_ADUT

7.1.6.5 AUTOMATIC MANAGEMENT OF THE OBJECT "E2 INV"

If you select the "operator" mode in the graphic object "AO TO INVERTER E1" fan speed tracks the value

requested by the PIC 17A.

Code. MD-XXX-09 Rev. 0 Date 22/06/15

pg 83/133



= *1 _INVERTER_PANEL - f/09STD2703_INAMENAS/S

MESIT

AOQ TO INVERTER E1 4-20mA
hAgien (B
Program é\ I%“
Enabled

Controlled “%ariable 0,00

lII\IIIII\IIIIII\
é | | | |

[0 | o

%
. At Target
E1_IMNw_SP E1_INW_SP_ACUT

| 000 o e Rete orChange 200 —
| 000 o [feli Comm OK E1_INY_SP_AOUT

7.1.6.6 FAULTS

The following causes may cause the non-fan start:
1. Non-activated Drawer:

o Signalling:
= Alarm "Not Start" E2_ALM1_ALM
o Action:

= Epable and reset the MCC drawer 1

2. Intervention electrical protection MCC drawer 1:

o Signalling:
= Alarm "Not Start" E2_ALM1_ALM
o Action:

= Check the cause and reset the MCC drawer 1
3. UPS not available Table E2:

o Signalling:
= Alarm "Not Start" E2_ALM1_ALM
o Action:

= Reset the MCC drawer 1

4. Intervention Table E2 electrical inverter protections:

o Signalling:
= Alarm "Not Start" E2_ALM1_ALM
o Action:

= Check cause and reset Table E2 UPS
5. Intervention of specific protections UPS E2:

o Signalling:
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= Display on screen page E2 INV object colored yellow

= Alarm not available Inverter: E2_INV_FAULT_FINE_IN_ALM
o Actions:

= Check cause

= Reset E2 UPS by pressing the push button corresponding

Push Button Reset

= Feed Table E2 UPS

6. API protection for Intervention:

o Signalling:
= Alarm "Non-stop™: E2_ALM2_ALM
o Action:

= Check the cause and reset the MCC drawer 1
7. Open main switch:
o Signalling:
= Showing override (override) on screen page
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
o Action:
= Check the cause and closing the main switch
8. Intervention Fire detection system and gas:
o Signalling:
= View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
= Alarm "Not Start" E2_ALM1_ALM
0 Action:
=  Wait until the intervention of the detection system Fire & Gas

= Turn off main switch
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7.1.7 TURNING GEAR: VIR

Tacking the commands you have access to the relevant section in the screen page "GEAR BOX WARDROBE."
The corresponding graphic object is identified by the abbreviation "VIR."

TEMF DE MARCHE

VIR OBJECT

It can be operated in manual and automatic modes.

7.1.7.1 MANAGEMENT MANUAL

If you select the "Operator" mode the understeer can be started and stopped manually, regardless of installation
conditions.

nFERR
DO o

Enahled

v

| soeing L

® @

Comm 0K

7.1.7.2 AUTOMATIC MANAGEMENT
If you select the "Program" mode the turning gear is handled automatically, based on the installation conditions.
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Program é\ ﬂ

Enabled

Stopped > N
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Comm OK PMOE

The following conditions cause the automatic start of tacking:
e Verylow pressure PT_1;

The following conditions cause the automatic shutdown of tacking:
e NO PT_1 low pressure;

7.1.7.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)

VIR provides no way of Override.
7.1.7.4 FAULTS

The following causes may cause the non-start tacking:
1. Intervention of electrical protection (HQ-DC):

o Signalling:
= Switch open alarm HQ-DC MS_IN043 FINE_IN_ALM
= Alarm "Not Start" VIR_ALM1_ALM
o Action:
= Check the cause of the intervention and close HQ-DC
2. Anomaly starter CC:
o Signalling:
= Alarm Fault start system KF-GTH50: MS_IN143_FINE_IN_ALM
= Alarm "Not Start" VIR_ALM1_ALM
o Action:
= Check the cause and reset the alarm "Malfunction KF-GTH50"
3. Intervention Fire detection system and gas:
o Signalling:
= View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
=  Alarm "Not Start" VIR_ALM1_ALM
o Action:

= Wait until the intervention of the detection system Fire & Gas
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7.1.8 AIR TREATMENT SYSTEM INSTRUMENTS: DRY-COOLER

It has access to the controls of the air treatment system instruments by the relevant section in the screen page "AIR
TURBINE INSTRUMENTATION". The corresponding graphic object is identified by the abbreviation "DRY".

OBJECT DRY

It can only be managed manually.

7.1.8.1 MANAGEMENT MANUAL

The air drying system must be started manually using the selector in the corresponding MCC drawer 15. The video
interface only allows to stop the device, by using the disconnect coil: after operation the drawer must be manually
reset.

AIR DRY ER k

(o X
|G a sl

o [0 O

Enabled

Comm OK DRY

7.1.8.2 FAULTS

The following causes may cause the non-starting the dryer:
1. Non-powered equipment:
o Signalling:

= Feedback walk NOT present;

0 Action:
= Powering the device via the switch on the MCC drawer 15

2. Non-activated Drawer:

o Signalling:
= Feedback walk NOT present;

o Action:
= Activate the drawer and power the unit using the switch on the MCC drawer 15
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3. Intervention of electrical protection:
o Signalling:
= Feedback walk NOT present;
0 Action:
= Check the cause and power the unit using the switch on the MCC drawer 15
4. Open main switch:
o Signalling:
= Feedback walk NOT present;
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
o Action:
= Check the cause and closing the main switch
5. Intervention Fire detection system and gas:
o Signalling:
=  View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
= Feedback walk NOT present;
o Action:
=  Wait until the intervention of the detection system Fire & Gas
= Turn off main switch
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7.1.9 EXTRACTION OF SAND: S-EM1

It controls access to the extractor by the corresponding section in the screen page "PAGE CONTROL TURBINE".
The corresponding graphic object is identified by the initials "S-EM1".

()

T T TR—
: I S-EmM1
(LTI TEMP DE MARCHE

OBJECT S-EM1

It can be operated in manual and automatic modes.

7.1.9.1 MANAGEMENT MANUAL

If you select the "Operator" extractor mode can be started and stopped manually, regardless of installation
conditions.

s FEie s @3
DO (o

Enahled
B y
[ soping I

® ©

Comm OK S_EM1

7.1.9.2 AUTOMATIC MANAGEMENT
If you select the mode "Programme" extractor is handled automatically, based on the installation conditions.
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The following conditions cause the automatic start of the extractor:
e VIR on, or Turbine running;

The following conditions cause the automatic shutdown of the extractor:
¢ None of the conditions that cause automatic operation;

7.1.9.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)

Regardless of the mode "Auto” or "Manual" in the presence of an override the extractor is turned off. For S-EM1
causes override are:
Open main switch: MS_INOO1_FINE_IN_ALM;

I - |[x]

! Ove!rridt; é\ ﬂ

Enabled

Stopped } B
® @

Comm OK S_Emi1

Presence Override (Override)

7.1.9.4 FAULTS

The following causes may cause the non-start of the extractor:
1. Non-activated Drawer:

o Signalling:
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= Alarm "Not Start" S EM1_ALM1_ALM
o Action:
= Enpable and reset the MCC drawer 17

2. Intervention of electrical protection:

o Signalling:
= Alarm "Not Start" S_EM1_ALM1_ALM
o0 Action;

=  Check the cause and reset the MCC drawer 17

3. API protection for Intervention:

o Signalling:
= Alarm "Non-stop™: S EM1_ALM1_ALM
o Action:

= Check the cause and reset the MCC drawer 17
4. Open main switch:
o Signalling:
= Showing override (override) on screen page
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
0 Action:
= Check the cause and closing the main switch
5. Intervention Fire detection system and gas:
o Signalling:
= View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
= Alarm "Not Start" S_EM1_ALM1_ALM
0 Action:
=  Wait until the intervention of the detection system Fire & Gas
= Turn off main switch
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7.1.10 Cleaning system (PULSE JET): SQZ1

It has access to the commands of the cleaning system (Pulse Jet) by the corresponding section in the screen page
"PAGE CONTROL TURBINE". The corresponding graphic object is identified by the abbreviation "SQZz1".

50Z1
:J TEMF DE MARCHE

OBJECT SQz1

It can be operated in manual and automatic modes.

7.1.10.1 MANAGEMENT MANUAL
If one selects the "Operator” the cleaning system (Pulse Jet) can be started and stopped manually, regardless of

installation conditions.
PRILSE JET LC PANEL FEEDER STAT FB

0 At 8
= e
DO o

Enabled

Stopped ﬂ B
® @

Comm 0K ST

7.1.10.2 AUTOMATIC MANAGEMENT

If one selects the "Program" the cleaning system (Pulse Jet) is handled automatically, based on the installation
conditions.
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The following conditions cause the automatic start of the cleaning system:
o PDH_32 response;
e Manual control by HSSEM_1 local operator;
The following conditions cause the automatic shutdown of the cleaning system:
¢ None of the conditions that cause automatic operation;
Automatic running condition lasts until at least one cycle of the cleaning system is completed.

7.1.10.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)

Regardless of the mode "Auto" or "Manual" in the presence of an override the cleaning system is off. For SQZ1
causes override are:

e Open main switch: MS_INOO1_FINE_IN_ALM;
e S-EML not running;

sarpien @B

! Override é\ é
P

Enabled

Stopped ) B
® @

Comm OK 5021

Presence Override (Override)
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7.1.10.4 FAULTS

The following causes may cause the non-starting the cleaning system (Pulse Jet):
1. Non-activated Drawer:

o Signalling:
= Alarm "Not Start" SQZ1_ALM1_ALM
0 Action:

= Enable and reset the MCC drawer 19

2. Intervention of electrical protection:

o Signalling:
= Alarm "Not Start" SQZ1_ALM1_ALM
o Action:

=  Check the cause and reset the MCC drawer 19

3. API protection for Intervention:

o Signalling:
= Alarm "Non-stop": SQZ1_ALM2_ALM
o Action:

= Check the cause and reset the MCC drawer 19
4. Open main switch:
o Signalling:
= Showing override (override) on screen page
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
o Action:
=  Check the cause and closing the main switch
5. Intervention Fire detection system and gas:
o Signalling:
= View "Trigger system for detecting fires and gas": FG_ALM_GEN_ALM_FINE_IN_ALM
= Alarm "open Main switch" MS_INOO1_FINE_IN_ALM
= Alarm "Not Start" SQZ1_ALM1_ALM
o Action:
= Wait until the intervention of the detection system Fire & Gas

= Turn off main switch
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7.1.11 INTERSTAGE AIR COOLER FAN EL. MOTOR
It can be operated in manual and automatic modes.

7.1.11.1 MANAGEMENT MANUAL

If you select the "Operator" mode the fan can be started and stopped manually, regardless of installation
conditions.

INTERSTAGE AIR COOLER FAM EL. MOTOR
L R - ][]
OCECTTEE o o

Enabled

Stopped m:l] &)

® @

Comm OK

7.1.11.2 AUTOMATIC MANAGEMENT
If you select the "Program” mode the fan is automatically controlled, based on the installation conditions.

Program \é\ - l%J

Enabled

| osowed b W
® @

Comm OK

The following conditions cause the automatic start of the fan:
Turbine ready to service;
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High threshold reached for TE_3002;
Low threshold reached for TE_3002;

The following conditions cause the automatic shutdown of the fan:

None of the conditions that cause automatic operation;

7.1.11.3 FAULTS
The following causes may cause the cooler start:

1. Non-activated Drawer:
o Signalling:
e Alarm "Not Start"
o Action:
e Enable and reset the MCC drawer 5
1. Intervention of electrical protection:
o0 Signalling:
¢ Alarm "Not Start"
o Action:
e Check the cause and reset the MCC drawer 5
2. API protection for Intervention:
o Signalling:
e Alarm "Non-stop"
o0 Action:
e Check the cause and reset the MCC drawer 5
3. Open main switch:
o Signalling:
e Showing override (override) on screen page
e Alarm "open Main switch"
o Action:
e Check the cause and closing the main switch
4. Intervention Fire detection system and gas:
o Signalling:
e View "from Trigger Fires and Gas detection system”
e Alarm "open Main switch"
e Alarm "Not Start"
o0 Action:
e Wait until the intervention of the detection system Fire & Gas
e Turn off main switch
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7.1.12 COMPRESSOR SEAL/LUBE OIL MAIN & AUX EL. MOTOR
It can be operated in manual and automatic modes.
7.1.12.1 MANAGEMENT MANUAL

If you select the "Operator" mode the pump can be started and stopped manually, regardless of installation
conditions.

COMPR. SEAL/LUBE OIL MAIN PUMP EL. MOTOR

aren @5
DTS o

Enabled

Stopped _ﬂ N
®

Comm OK

7.1.12.2 AUTOMATIC MANAGEMENT
If you select the "Program" mode the pump is handled automatically, based on the installation conditions.

COMPR. SEAL/LUBE OIL ALIX FUMP EL.MOTOR

warAEpn @3
Frogram \é\ ﬂ
S-Itﬁp.pall ’ .
®

The following conditions cause the automatic start of the pump:
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e Speed > 0;
e PT_4308 Low Low threshold
e PT_4308 Low threshold

7.1.12.3 FAULTS

The following causes may cause the non-starting of the pump:
1. Non-activated Drawer:

o Signalling:
= Alarm "Not Start"
0 Action:
= Enable and reset the MCC drawer 6
2. Intervention of electrical protection:
o Signalling:
= Alarm "Not Start"
0 Action:
= Check the cause and reset the MCC drawer 6
3. API protection for Intervention:
o Signalling:
= Alarm "Non-stop"
o Action:
= Check the cause and reset the MCC drawer 6
4. Open main switch:
o Signalling:
=  Showing override (override) on screen page
= Alarm "open Main switch"
o Action:
= Check the cause and closing the main switch
5. Intervention Fire detection system and gas:
o Signalling:
= View "from Trigger Fires and Gas detection system"
= Alarm "open Main switch"
= Alarm "Not Start"
o Action:
=  Wait until the intervention of the detection system Fire & Gas

=  Turn off main switch
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7.1.13 COMPRESSOR SEAL/LUBE OIL EMERGENCY EL. MOTOR
It can be operated in manual and automatic modes.
7.1.13.1 MANAGEMENT MANUAL

If you select the "Operator" mode the pump can be started and stopped manually, regardless of installation
conditions.

COMPR. SEAL/LUBE OIL MAIN PUMP EL. MOTOR

aren @5
DTS o

Enabled

Stopped _ﬂ N
®

Comm OK

7.1.13.2 AUTOMATIC MANAGEMENT
If you select the "Program" mode the pump is handled automatically, based on the installation conditions.

COMPR. SEAL/LUBE OIL ALIX FUMP EL.MOTOR
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S-Itﬁp.pall ’ .
®

The following conditions (together) cause the automatic start of the pump:
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e LY 2820STS LorPT_1 STS LL;
e NotPT_03 L;
e PT_4305>0.2

7.1.13.3 FAULTS

The following causes may cause the non-starting of the pump:
1. Non-activated Drawer:

o Signalling:
= Alarm "Not Start"
0 Action:
= Enable and reset the MCC drawer 7
2. Intervention of electrical protection:
o Signalling:
= Alarm "Not Start"
0 Action:
= Check the cause and reset the MCC drawer 7
3. API protection for Intervention:
o Signalling:
= Alarm "Non-stop"
o Action:
= Check the cause and reset the MCC drawer 7
4. Open main switch:
o Signalling:
=  Showing override (override) on screen page
= Alarm "open Main switch"
o Action:
= Check the cause and closing the main switch
5. Intervention Fire detection system and gas:
o Signalling:
= View "from Trigger Fires and Gas detection system"
= Alarm "open Main switch"
= Alarm "Not Start"
o Action:
=  Wait until the intervention of the detection system Fire & Gas

=  Turn off main switch
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7.2 VALVES

7.2.1 STOP GAS FUEL VALVE: FGV1

The valve is shown in the "GAS VALVE TURBINE POWER". Next to it we find the signs of the states of:
e ZSH-1 opening limit;
e ZSL-1 closing limit;

FGV1

The valve is controlled by means of air instruments, by the use of the solenoid valve "SOV-FGV-1" which is the
"AIR TURBINE INSTRUMENTATION" page.

(5] =
JiL = O-F -1

SOV-FGV-1

7.2.1.1 MANAGEMENT MANUAL
Manual management of the valve is not possible

7.2.1.2 AUTOMATIC MANAGEMENT
Automatic management of the valve is performed by the SOV-FGV-1.

mAEpx @5
%  Program é‘l é

Enabled

melﬂﬂ
&7 Transit Stall @ @

O T 4 oo

Automatic opening:
e The automatic opening is described in the chapter 6.6.3.2
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Automatic closing:
e When triggered.

7.2.1.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)
In the presence of the master control valve is closed. The causes of priority order are:

Triggering non-reset

INSTRUMENT AIR: TO FGY 1

hAER S
! Override
1 PY
Enabled

VTransil Stall

@

oo T

(s comm Faiture [LECVRSEOR

[]ix]
==

®

Presence Override (Override)

7.2.1.4 FAULTS

The following causes can cause erroneous operation of the valve:

1. Blown fuse:
o Signalling:
e Alarm FGV_1_ALM1_ALM
o Action:
¢ Find the cause and replace the fuse
2. End of non-infringement opening race:
o Signalling:
e Alarm FGV_1 ALM1 ALM
o Action:
¢ Check the travel of the valve and the
3. Plea of infringement closing stroke:
o Signalling:
e Alarm FGV_1_ALM1_ALM
o0 Action:
e Check the travel of the valve and the

acquisition of the limit switch

acquisition of the limit switch

4. Simultaneous reading of the closing limit switches and openness:

o Signalling:
e Alarm FGV_1_ALM1_ALM
o Action:

e Check the position of limit switches and their acquisition
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7.2.2 PURGE VALVE FUEL GAS: FGV6

The valve is shown in the "GAS VALVE TURBINE POWER". Next to it we find the signs of the states of:
e ZSH-6 opening limit;
e ZSL-6: closing limit;

FGV6

The valve is controlled by means of air instruments, the use of SOV-V2G solenoid valve, which is the "AIR
TURBINE INSTRUMENTATION"

SOV-V2G

7.2.2.1 MANAGEMENT MANUAL
Manual management of the valve is not possible

7.2.2.2 AUTOMATIC MANAGEMENT
Automatic management of the valve is performed by the SOV-V2G.
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Automatic opening:

e The automatic opening is described in the chapter 6.6.3.2
Automatic closing:

e When triggered.
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7.2.2.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)
In the presence of the master control valve is closed. The causes of priority order are:

e Triggering non-reset
hrpw @5

! 0 id
ve!rrl :é é\ I%

Enabled

#4 Dl
&7 Transit Stall @ @

B Y rovs

Presence Override (Override)

7.2.2.4 FAULTS

The following causes can cause erroneous operation of the valve:
1. Blown fuse:
o Signalling:
e Alarm FGV_6_ALM1 _ALM
0 Action:
¢ Find the cause and replace the fuse
2. End of non-infringement opening race:
o Signalling:
e Alarm FGV_6_ALM1_ALM
0 Action:
e Check the travel of the valve and the acquisition of the limit switch
3. Plea of infringement closing stroke:
o0 Signalling:
e Alarm FGV_6_ALM1_ALM
o Action:
e Check the travel of the valve and the acquisition of the limit switch
4. Simultaneous reading of the closing limit switches and openness:
o0 Signalling:
e Alarm FGV_6_ALM1_ALM
o0 Action:
e Check the position of limit switches and their acquisition
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7.2.3 ISOLATION VALVE FUEL GAS: FGVv4

The valve is shown in the "GAS VALVE TURBINE POWER". On his side are the indications of the states of:
e ZSH-4: opening limit;
e ZSL-4: closing limit;

FGV4

The valve is controlled by means of air instruments, the use of SOV-V1G solenoid valve, which is the "AIR
TURBINE INSTRUMENTATION"

Bl s El
= SOV-W1 G

SOV-V1G

7.2.3.1 MANAGEMENT MANUAL
Manual management of the valve is not possible

7.2.3.2 AUTOMATIC MANAGEMENT
Automatic management of the valve is performed by the SOV-V1G.
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Automatic opening:
e The automatic opening is described in the chapter 6.6.3.2
Automatic closing:
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e When triggered.

7.2.3.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)
In the presence of the master control valve is closed. The causes of priority order are:

e Triggering non-reset
hrPlew B[S

! 0 id
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7.2.3.4 FAULTS

The following causes can cause erroneous operation of the valve:
1. Blown fuse:
o Signalling:
e Alarm FGV_4_ALM1 _ALM
0 Action:
¢ Find the cause and replace the fuse
2. End of non-infringement opening race:
o Signalling:
e Alarm FGV_4_ALM1_ALM
0 Action:
e Check the travel of the valve and the acquisition of the limit switch
3. Plea of infringement closing stroke:
o0 Signalling:
e Alarm FGV_4_ALM1_ALM
0 Action:
e Check the travel of the valve and the acquisition of the limit switch
4. Simultaneous reading of the closing limit switches and openness:
o Signalling:
e Alarm FGV_4_ALM1_ALM
o0 Action:
e Check the position of limit switches and their acquisition

7.2.4 VALVE ANTISURGE: VBY

The valve is shown in the "AIR TURBINE INSTRUMENTATION". Next to it we find the signs of the states of:
e ZSH-VBY: opening limit;
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e ZSL-VBY: closing limit;

ZEL-V B

=]

ZSH-WwBY

VBY

The valve is controlled by means of air instruments, by the use of the SOV-10 solenoid valve, which is on the same
page.

SOV-10

7.2.4.1 MANAGEMENT MANUAL
Manual management of the valve is not possible
7.2.4.2 AUTOMATIC MANAGEMENT
Automatic management of the valve is performed by the SOV-10.
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Automatic opening:

e The automatic opening is described in the chapter 6.6.3.2
Automatic closing:

e Inthe absence of the opening control.

7.2.4.3 PRESENCE OF PRIORITY CONTROL (OVERRIDE)
For this valve management override is NOT intended.

7.2.4.4 FAULTS
The following causes can cause erroneous operation of the valve:

1. Blown fuse:

o Signalling:

Code. MD-XXX-09 Rev. 0 Date 22/06/15 | pg 108/ 133




= Alarm SOV_10_EVB_ALM1_ALM
o Action:
= Find the cause and replace the fuse

2. End of non-infringement opening race:

o Signalling:
= Alarm SOV_10_EVB_ALM1_ALM
o0 Action;

= Check the travel of the valve and the acquisition of the limit switch

3. Plea of infringement closing stroke:

o Signalling:
= Alarm SOV_10_EVB_ALM1_ALM
o Action:

= Check the travel of the valve and the acquisition of the limit switch

4. Simultaneous reading of the closing limit switches and openness:

o Signalling:
=  Alarm SOV_10_EVB_ALM1_ALM
o Action:

5. Check the position of limit switches and their acquisition
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7.25 COMPRESSOR ANTISURGE VALVE

GENERAL FEATURES

For each compressor speed, it's possible to determine, on the plane SUCTION FLOW -
COMPRESSION RATIO, a curve that describes all compressor operating points. Each obtained
Curve meets its limits on the surge point, corresponding to the maximum polytrophic head. All
Surge points, defined for different speeds represent the limit line, on the left of this line (called
SURGE LIMIT LINE "SLL") the compressor operates in an unstable area.

The purpose of the "ANTISURGE CONTROL SYSTEM' is to avoid that the operating point
"A" reaches the "SLL". To achieve this objective, it's defined, on the right of the "SLL", a
Protection line where (point "B") the control system will operate opening the Antisurge valve.
This line is called "SURGE CONTROL LINE" ("SCL"). The opening of the Antisurge valve
Increases the suction flow moving the operating point along the speed characteristic curve, from
The critical condition to the stable operating area (fig. 1).

PdiPs SLL SCL

Fig. 1
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SYMBOLS LEGEND

N = compressor speed

Kl, K2, K3, K4 = constant

Qs = volumetric flow

Hp = polytrophic head

Pd = discharge pressure

Ps = suction pressure

Z = compressibility factor

R = gas constant

T = gas absolute temperature

n = polytrophic head exponent

f3 = characteristic orifice constant
hs = dp across the orifice

I's = suction gas density

PSA = absolute suction pressure
PDA = absolute discharge pressure
PSD = design suction pressure

K = deviation margin

SI1 = surge limit line

Scl = surge control line

Pv = process variable (compressor operating point)

ANTISURGE CONTROL LAW

Considering a monostage centrifugal compressor, it is possible to verify the followings relations,

varing the compressor speed, for each surge point:

(1) Qs=K*N
(2) Hp=Ky* N?

From (1) and (2) we obtain

R

(3) Hp = ZRT[L] E{f] -1

Ps

2
(4 Hp=K, (ﬁ) where

So

Hp = K;3(Q,)
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from (3) and (4) we obtain

n-1

(5) ZRT( z (ﬁ}( " ] -1|=K;(0,F

n-1 P

5

If Qs is measured through a calibrated orifice mounted on the compressor suction, we can

express it related to the measured Ap

3
(6) o, = ﬂJg

—
since g = RET the (6)becomes Q@ = § "&3 PRZT ™
s

n-1

s0 we can describe the (5) as : ZRT[ n ] L] [" ]_; = Ky p2 22K
n—-1)|\ P, P,

Simplifying ZRT in the expression, the obtained equation, that represents all the surge points in
function of the orifice Ap; we can demonstrate how the surge phenomenon is not influenced by
the gas condition and composition.

®) b, = P, [n ][fi}[%)—l

Ks* g2 \n-1)\ B

Moreover we can demonstrate that for small compression ratios and small n variations, the terms

R n—1
e
n—1 h

n-= Pr 5

n-1
becomes roughly 1 and (—-f—l-] [ipi«]( 8 ] -1 E%-l ; so the (8) becomes :

5 = K, is aconstant

P. P
h —"-[—‘L-— ] where
’ Py

K3 p
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P, h
(®) hy =P¢*K4*|:Fd_1:’ - P * =1
R R
s

The equation (9) defines the “SLL” shape, on the plane of compression ratio (p) versus flow (Q),
represented by a parabola which has the minimum located inp=1and Q=0 Fig la .

o A SLL  SCL 5 A SLL SCL

> >
Q Q
Fig.1a Fig.1b
The fig. 1a represents a theoretical performance characteristic for a single stage compressor (ong
impeller only) , while the Fig. 1b represents a typical characteristic for a multistage compressor .

As we can see in the latter conditions the antisurge control line can not be realized utilizing a
parabola without cutting a large zone of compressor operability .

In order to avoid this inconvenient, the Surge Control Line is calculated by a ten break lines function

generator f{‘o | ; i } that permits to realize the SLL and consequently the relevant SCL .

£

The SCL will be positioned at a pre-set percentage margin (K), to the right of the first one .

p T SLL SCL
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ANTISURGE CONTROL ALGORITHM

In order to meet the described requests, the control algorithim will be develc-pecl inside the
controller is the follows :

Where :

hs = differential pressure on calibrated orifice mounted at the compressor suction (Eng. unit).
Pd = compressor discharge pressure {eng. unit).
Ps = compresser suction pressure (eng. unit).

Psd = compressor suction pressure at design conditions

The controller set-point is K* . It represents the deviation margin between “SLL” and “SCL” . In
the “Antisurge Control Line configuration sheet” , the margin is expressed in percentage of flow.
The algorithm takes in account the AP measured across the flow element (indicated by “hs™) that
is proportional to square suction flow (hs = Q7).

The controller algorithm compensates continuously the hs signal according to the suction
pressure variation, taking in account the suction pressure measured and comparing it with the
design suction pressure .
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NTISURGE CONTROLLER

The picture 2 shows the antisurge system diagram. With reference to the picture, the instruments
range will be :

INSTRUMENT MEASURED VARIABLE RANGES
PT4200XA SUCTION PRESSURE 0 - 300 Psig
PT4200XC DISCHARGE PRESSURE | 0 — 300 Psig
FIT4200X ORIF. DIFFER. PRESSURE {0 —2863 mmH20

COMPRESSOR

A
SUCTION

]
i

ANTISURGE
hs COMTROLLER

Fig. 2
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-Surge Limit Line

_ Qsurge .
Pttt = (Vof. flow span@ ref .comi.) Diff press.span

-Surge Control Line

2
hs(sel) = ﬁs{sﬂ)[(F "9”’"’;’; .+ ‘”D)]

-Point R (real point)
This portion of values could be use for verify the operating point position during compressor running.

-Point N (normal peint)
Represents the compressor operating point (@ performance curve reference conditions

-FE design values
Values used for the design of flow element (data from FE calculation sheet) .

-FE values @ refer. condition
FE design values converted to the compressor reference condition.

-Surge value @ reference condition
Surge values expressed by volumetric suction flow and (Pd/Ps)-1 at compressor reference
condition.

-hs_safe
Represent the antisurge controller setpoint in case of one or both pressure transmitters in fault.
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ANTISURGE CONTROLLER OPERATION

Controller Operation; Cascade PI control by direct action with the following signals:

Inputs :

a)
b)
c)
d
€)
)
2)
h)
i)
i)
k)
)}

Suction pressure (PS)

Discharge Pressure (PD)

Differential pressure on suction orifice “Suction Flow” (hs)
“HIC” Antisurge valve manual opening/closing command.
Safety Protection/Correction disabling.

External protection (EP)

“L3” (min. control speed) antisurge controller enable / disable.
External Transient.

PURGE command.

Zero Speed.

Solenoid Reset push button.

External override controller.

Outputs :

a)
b)
c)
d)
e)
f)
g)

Antisurge valve control signal (ASVC)

Solenoid Valve Command.

Transmitter Failure indication.

Safety Protection/Correction disabling indication.
A/S Solenoid Valve de-energize indication.

A/S Controller Manual Control indication.
Feedback to external override controller.
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Pressure 4
Ratio Surge Limit Line

Safety Protection Line

af el DEreCT10 .,r'

Surge Control Line

I, | Compressor

Operating

ll/, \ Point

e e e e s .
A P —

Suction Flow

a) Dead band function :

If the difference between parameter and margin is included between imposed value , the
controller output does not change. This function permits to make the controller less sensitive to
the noise of flow transmitter.

b) Transient Absorption :

If the measure decreases very fast , to anticipate the controller response , the controller set point
is incremented by a fixed value.

When the condition resets , the set point return to the previous value following a pre-set ramp .
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¢) Safety Correction :
When the PV is lower of SLL plus 5% the antisurge controller output decreases following fixed
steps in fixed time gaps until the PV goes back at a value higher than SLL plus 5% .

d) Safety Protection :
When the PV is lower of SLL plus 2% the antisurge controller output decreases following quick
opening ramp until the PV goes back at the right of the safety correction line .

¢) Rate limiter function :
It’s used to avoid instability phenomenon on antisurge control introducing an output limit of
variation, which can be set by the keyboard,.

f) Safety disabling function :

Allows disabling the safety protection and safety correction functions. Password protected,

A typical application of this function is the compressor surge points test, using the controller in
manual mode.

g) Manual operation override function :
Allows the automatic disabling of manual control in case PV reaches the “Safety Correction”
limit.

h) Controlier Enabling/Disabling
When the controller is disabled the antisurge valve is forced to open position. Controller is
generally enabled when min. control speed is reached.

i) Purge function :
Allows the complete closing of the antisurge valve when the compressor is stopped . Password
protected.
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8.1 DISPLAY HISTORICAL DATA (HISTORIAN VIEWER)

8.1.1 MAIN WINDOW OF THE HISTORIAN VIEWER
All functions are executed in this window (Figure 8-1)

Main Historian ¥iewer —- UserMame: superyisor Level: 10
Main Setting ‘Windows Change User

Al UL NE

Figure 8-1

Open New Trend (open new trend):

oA

Click on the push button "New Trend" (new trend)
window bar.

Trends to open a window and add the push button on the

New Open Table (open new table):

Application is not available in this project.

"New Table" (new table)

Open Trend RealTime (open real-time trend, only if the function is installed):

b

"Open RealTime Trend"l«w!, Application is not available in this project.

Auto Point Open Search (open automatic search points):

Click on the push button "Open Point Auto Search" E@ to open the search window automatically points (Point
Auto Search).

Historian Viewer Setting (Setting the display of historical data):

Click on the push button "Setting" E to select from "User Setting" (user settings), "Function Level Setting"
(function level setting) and "Database Connection Setting" (connection settings database) (Figure 8-2)

User Setking f :
Function Level Setting
= Database Connection Setting

Figure 8-2

Change User (switch user):

Click on the pushbutton "Change User" (ﬁ to change the current user.
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Application Exit (exit the application):

. oo . .
Click on the push-button Release Historian Viewer to exit.

Selecting windows to open:

Any trend window or table can be selected Historian Viewer using the Windows Menu (Figure 8-3)

Main  Setting REEDS

EWEMTS_01

Main Historian Yiewer - UserMame: superyisor Level: 10
Change User

_OIL_TREMD

% EYENTS

Close all Windows

Figure 8-3

Click with the left mouse button on the name of the desired window to open.

Click with the left mouse button on "Close All Windows" (close all windows) to close all open windows.

8.1.2 VIEW TREND (TREND DISPLAY)

Trend  Yiew Mode

| |
123159 00:00:00 01/02/00 06:00:00

|
010400 12:00:00

| |
01/06/00 18:00:00 010900 00:00:00

[
Flats Setting Trend Setting
=
@ 3
Zoom Mode  [Auto Update Dizable [ ;. 2|
Figure 8-4

Add New Plots (add new plots):

Click on the push button "Insert Point" (enter point) ﬁ
user to select the data set table. (Figure 8-5).

(Figure 8-4) To open the window below that allows the
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InputPnintSelectinn : = 1

Iv Frarn D atajdd bk Ay HH: o)
|23£DEH2EIEIE 07:59

>

[~ Ta Datadd MMy HH:mim)

|
H Gk ]

FLOAT_13
FLOAT_14
FLOAT_15
FLOAT_16
FLOAT_17
FLOAT_18

FLOAT_19

FLOAT 20 ] v ﬂ

Figure 8-5

Select Table Source in the first list box (listBox). In the second list box, the data points (data points) existing
appear.

Select the item in the second list box (multiple selections Points allowed).

Select or délectionner the "From Data" filter (data) and "To Data" (up given).

Select the font color. (Only if the user selects only one item, the multiple points are colored randomly).

Click the acceptance push button v to draw the point.

Click on the push-button Release ﬂ to close the window.

Plots Delete (delete points):

&7
Click on the push-button to open the list of Points (fig.8).

-
DeletePointselection : = }

DATA_SCAN_DETAIL - FLOAT_2
DaTA_SCAN_DETAIL - FLOAT_2
DATA_SCAN_DETAIL - FLOAT 1

ik

Figure 8-6

Select the item in the listbox (multiple selections are allowed).

: v .
Click the acceptance push button to delete the selected points of the trend.

Click on the push-button release ﬂ to close the window.
8.1.3 DISPLAY OF LEGENDS
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™ Trend3

Trend  View Mode
200
175
150
125
100
7L —
50 —
ZE -
T |
OT0EE 182113 070606 15923143 OTDE06 15:26:13 OT0E6 102843 07 D66 15:31:13
1
Tag: _70_TI_7E3 Walue: 2000000
P00 Tag: _yo_Ti_7e2 “alue: 2000000
Tag: _70_TI_7S6 Walue: 200.0000
Tag: _F0_TI_T52 wialue: 1000000 Flotz Setting Trend Setting
- regeb
@ @ & by
& el al = =
Curgor Mode  Auto Update Digable = 06A07/2006 19:30:13130 Y:

Figure 8-7

A list of tracks (Plots) loaded is shown in the bottom of the trend, and allows the user to know the current path for
each color, the name e the value by using the Cursor Mode (Cursor Mode).

Zoom Mode (Zoom mode)

Click on the pushbutton "Zoom enable mode" (activate zoom mode) @ (Fig. 6) to zoom in on the plot area.

Scroll Mode (Scroll mode):

-
Click on the pushbutton "Scroll enable mode" (enable scroll mode) ﬁ»’
X axis and on the Y axis

(Fig. 6) to move the display patterns on the

Cursor mode (cursor mode):

Click on the pushbutton "Cursor enable mode" (enable cursor mode) ’%K (Fig. 6) to review the plot area with a
cross cursor and display the value of the X axis and Y axis The slider allows the user to see the current value for
each line of the trend by the display of captions (Fig.9).

Y Axis Reset (resetting Y axis status):

Click on the push button "reset Y" (resetting state Y) | =#t" {0 resize the Y axis according to the current points
range.
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Reset X Axis (resetting state X-axis):

Click on the push button "reset X" (resetting state X)
from the scroll bar.

232 | to resize the Y axis as the selected range of time

ScrollBar (scroll bar):
The scroll bar resizes the axis X visibility range of 1 minute minimum up to a maximum of 3 days.

Trend ConFiguretion (conFiguretion of the trend)
Click with the right mouse button on the pushbutton Plots Area (plot area) to open the popup to display menu with
multiple functionality.

Configuring Points

DATA_SCAN_DETAIL - FLOAT_Z
T DATA_SCAN_DETAIL - FLOAT_3

Select
w Visible
Change Line Colar

»
3
DATA_SCAN_DETAIL - FLOAT 4 »
DATA_SCAM_DETAIL - FLOAT_1 »
3
»
»

7 L Grid Tools
Plaks Toals
Colors

Figure 8-8

Click "Select" (select) to set the current range of the Y axis with the selected item.
Click on "Visible" to enable or disable the visibility of the item selected.
Click "Change Line Color" (change the line color) to set a new color for the selected item.

Grid conFiguretion

[ |
DATA_SCAM_DETAIL - FLOAT_2
CATA_SCAM_DETAIL - FLOAT_3

— DATA_SCANM_DETAIL - FLOAT 4
DATA_SCAN_DETAIL - FLOAT_1
Grid Tools

Plaots Tools

*+ vl *r r *rr

w Enable Grid
Set 'y Axis Grid Division
Colors Set i Axis Grid Division

Figure 8-9

Check "Enable Grid" (enable grid) to enable or disable the grid line on the Path area.

Click on "Set Y Axis Grid Division" (set Y axis grid division) to select the number of divisions of the grid on the Y
axis

Click on "Set X Axis Grid Division" (set X axis grid division) to select the number of divisions of the grid on the X
axis
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Plot ConFiguretion

J

DATA_SCAN_DETAIL - FLOAT_2

DATA_SCAM_DETAIL - FLOAT _3

DATA_SCAM_DETAIL - FLOAT 4

—  DATA_SCAN_DETAIL - FLOAT_1
Grid Tools

Auto Update enable
Plot Only Real Points
Set Line wWidth

[T 1

3
3
»
4
4
]
3

1 Colars

Figure 8-10

Click on "Auto Update Enable" (enable automatic updates) to activate the update in real time from the plots with the
databases that do not have a maximum time limit.

Click "Only Real Plot Points" (draw only real points) to draw, for each plot, only Actual Points.

Click on "Set Line width" (adjust line width) to set the width of the line of the route.

Colour Settings

| |
[ 1

DATA _SCAM_DETAIL - FLOAT_2
DATA _SCAM_DETAIL - FLOAT_3
DATA SCAM_DETAIL - FLOAT 4

DATA_SCAN_DETAIL - FLOAT_L

7 arid Tools

L . A . .
T T T T

Plots Tools

] cocoond o |

Cursar Calar

e

Figure 8-11

Click on "Background Color" (background color) to change the background color of the plot area.

Click on "Cursor Color" (cursor color) to change the color of the cross cursor.

8.1.4 SAVE/LOAD SETTING TRACKS

This tool allows the user to record Historian Viewer in a set of selected paths with a name. The entire conFiguretion
is always available for reloading.

Flatz Setting

& B

Figure 8-12

Save settings

Click on the recording-button $(Fig.l4) to open a new dialog box in which the user can enter the name of the
ConFiguretion and choose whether to share settings with other users or not (fig.15)
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(* Vigible only for ‘supervizor User ‘/ m

" Wisible far Al Users

Figure 8-13

. . . v . L
Enter the name, choose a private or public use and click on the Accept button to save the conFiguretion (if the
conFiguretion name already exists, the Utilsiateur can overwrite or not).

Click on the push-button Release ﬂ to close the window without saving.

Load settings

Click on the loading pushbutton 9 (Fig.14) to open a new dialog box in which the user can select the settings to
load. (Fig.16)

UserSetlingHistorian ; = 1
3 i Confic | DATA_SCAN_DETAIL - FLOAT_2

DATA_SCAN_DETAIL - FLOAT_3
DATA_SCAN_DETAIL - FLOAT_1

& I | 2]

v 8 9

Figure 8-14

Select settings in the list on the left. Users may see an expected list of saved tracks to the right.
. v .
Click the acceptance push button to open the selected settings.

. . 2 .
Click on the push-button deletion to delete the selected settings.

Click on the push-button Release ﬂ to close the window.
Save /load settings of the trend
This tool allows the recording in a Viewer Historian ConFiguretion tendency User (Grid Colors Grid Division etc.).

Trend S etting

&y B
Figure 8-15

Save settings

Click on the recording-button @ (Fig.17) to open a new dialog box in which the user can enter the name of the
ConFiguretion and choose whether to share settings with other users or not (fig.18).
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Input Text

(* Vigible only for ‘supervizor User ‘/ m

" Wisible far Al Users

Figure 8-16

. . . v . N
Enter the name, choose the private or public use and click on the Accept button to save the conFiguretion (if
the conFiguretion name already exists, the user can overwrite it or not).

Click on the push-button Release ﬂ to close the window without saving.

LOADING SETTINGS

Click on the loading pushbutton B (Fig.17) to open a new dialog box in which the user can select the settings to
load.

[2 "l
UserSettingHistorian : = g

User: ‘alllser - Config Mame: Default White [default]

al vt

Figure 8-17

Click the Default button a to load the default settings of Trend Setting selected for the current user (the default
settings are automatically loaded to view the trend window).

. v .
Click the acceptance push button to open the selected settings.

: . 2 .
Click on the push-button deletion to delete the selected settings.

Click on the push-button Release ﬂ to close the window.

8.1.4.1 CSV EXPORT TO DATA
™ Trend1
GO Yiew Mode

Load Mew Ploks |

Delete Plots
Save 4
Load 3

Expaort ko CSY...

Renarne windows

Close

|

Figure 8-18
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Click on the push button "Export to CSV ..." (export to CSV) the Trend Menu (trend), enter a file name and click on

the registration push button.
Exporting create a file with two columns for each route, one for the X axis and one for the Y axis

The Excel software to open a CSV file with more than 65000 rows.
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VIEW TABLE (TABLES DISPLAY)

%)

Table Wiew

TimeStamp Faint Name Paint Description

» 23/06/2005 11:32:23:320 FLOAT_12 IL SECONDO FLOAT
23/06/2005 11:32:23:320 FLOAT_14 ILQUARTO FLOAT
23/06/2005 11:32:23:320 FLOAT_16 ILSESTO FLOAT
23/06/2005 11:32:23:320 FLOAT_18 OTTAWO FLOAT
23/06/2005 11:32:23:320 FLOAT_20 IL DECIMO FLOAT
23/08/2005 11:32.23:310 FLOAT_20 IL DECIMO FLOAT

23/06/2005 11:32:23: 110 FLOAT_1 IL FRIMO FLOAT
23/06/2005 11:32:23: 110 FLOAT_3 IL TERZ0 FLOAT
23/06/2005 11:32:23: 110 FLOAT_S ILGUINTO FLOAT
23/06/2005 11:32:23: 110 FLOAT_? ILSETTIMO FLOAT
23/06/2005 11:32:23: 110 FLOAT_9 IL NONO FLOAT
23/06/2005 11:32:23:300 FLOAT_? ILSETTIMO FLOAT
23/06/2005 11:32:23:300 FLOAT_9 IL NONO FLOAT

23/06/2005 11:32:23:300 FLOAT_12 IL SECONDO FLOAT
<

Faoint Walue
360

360

360

360

360

359

360

360

360

360

360

359

359

359 -
| »

4k I

& 9 o

Figure 8-19

OPEN TABLE OF EVENTS

Click Table loading the pushbutton g (Fig.20) to open the window below that allows the user to select data from

a table of configured events.

InpulPointSelection : i @

DATA_CHAMGE_REAL | From Data(dd kM Ay HH:mm)
[~ ToData(dd M Ay HH:mim)
[ Filter Point

[ Filter Description

v 3

Figure 8-20

Select the Table of Events, edit selection filter with the time limit ("From data" and "To Data"), the limit points (use

"' as a special character) Description e limit (use ' * 'as a special character).

: v . -
Click the acceptance push button to load the table with the selected limits.

Click on the push-button Release ﬂ to close the window without loading the table.
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EDIT THE FILTER SELECTION

Click on the Remove pushbutton @ éditation to open the dialog box of the filter table Current Events.

[¥ Framn D atafdd MM Apye HH: o)

23/06/2008 10:34

[ To Dataldd/MM vy HH:mim)

[ Filter Paint [%)

[ Filter Description [%]

S

Figure 8-21

. : : v .
Edit the settings and click the accept button to confirm the changes.

Click on the push-button Release ﬁ to close the window without editing the filter selection.

REFRAICHIR TABLE OF EVENTS

~a
Click on the pushbutton Refraichir (% to reload the current table from the database.

Save / load settings table
This tool allows the viewer to record Historian in Table settings with a name User. All conFiguretions are always

available for reloading.

Click on the recording-button $(Fig.20) to open a new dialog box in which the user can enter the name of the
ConFiguretion and choose whether to share settings with other users is not.

* Vigible only for 'supervizor User ‘/ ﬂ

" Wisible for Al Users

Figure 8-22

Click on the loading pushbutton S (Fig.20) to open a new dialog box in which the user can select the settings to
load.
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UserSettinghiistorian : i @

User: ‘supervisar' - Config Name: Lube Oi

v & S

Figure 8-23

. . . v .
Select Table Settings from the list e click the accept button to load the selected table settings.

Click on the push-button deletion e to delete the selected settings.

Click on the push-button Release ﬂ to close the window without loading table settings.

Export to CSV data

™ Table2

Table WIES

Load Table
Save b
Load k

Expart ko C3Y...

Rename Windows

Close

Figure 8-24

Click on the push button "Export to CSV ..." (export to CSV) from the Table menu (Table), enter a file nhame and
click on the registration push button.
The Excel does not open a CSV file with more than 65000 rows.

RESEARCH POINTS AUTOMATIC

Code. MD-XXX-09 Rev. 0 Date 22/06/15 | pg 132 /133




&

0l
X

istorian Seanch

Puaint Mame Filter |

|
v Fram Data(dd/M vy HH: mm) [ To Dataldd/MM Ay HH: ) Search! E@

23/06/2005 10:53

OnScan Tahles CnChange Takles

DaTA CHANGE REAL

DATA_SCAM_DETAIL -
DATA_SCAMN_DETAIL - FLOAT_12
DATA_SCAN_DETAIL - FLOAT_13
DATA_SCAMN_DETAIL - FLOAT_14
DATA_SCAN_DETAIL - FLOAT_15
DATA SCAMN_DETAIL - FLOAT_16
DATA_SCAMN_DETAIL - FLOAT_17

DATA_SCAN_DETAIL - FLOAT_18 [v]
SHOW | SHIW

Figure 8-25

Enter the Point Name (special character *'), select a time range with "Data From" and "To Data", click the search-

button @ and wait for the result in the list boxes. (The search works only with Historian type tables.
Select On Point Scan (multiple selection allowed) or On Change Table and click the "SHOW" push button for
viewing.
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