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Information Message on PRANA Predictive Analytics
and Remote Monitoring System

On --.--. 2018 at 20:29, the PRANA predictive analytics and remote monitoring system
revealed a change in the technical condition of GTU, associated with the transition from
pre-blend to diffusion mode at the load of 171 MW and the corrected temperature at the
GT exhaust of 531 °C.
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N Uk Tencr HN Kypcopl  Kypop2  PAH  Swawewe BN Ensom. Bpewsiwypcop 1
1 || M 10MBY10CE90155XQ01 AKTVBHAS MOLHOCTD / ACTIV 0 18033 17216 81697 17231 19227 MBT 08.10.2018 20:26:49
2 1 10MBP13DG151§6XQ01 PH NONOX PK FA3A / NG CV P o 50.531 50.531 o 57.063 96.137 % Bpews kypcop 2
3. PET 0 0 56562 69.97 13.409 10032 96.137 % 08.10.2018 20:28:50
4 10MBP 13CP 101§5X001 AABNTA3A IO KAT / [ 21.585 21.585 o 21671 24.034 bar Wrrepsan
5 N 10MBP20EU003§62Y01 AADD PEX T / NG DI o o o o 1 19227 0.391
6 | M 10MBP20EU002652V01 PEXCPEABAPAT CMELL [ 1 1 0 0 19227
o, 10MBY 100T04055X002 TIONOX BHA. 0 94.491 94441 o 90.262 96.137 %
8 | M 10MBA12FP100652003 [AABJI BLIX KOMNP / PR [ 12475 12475 [ 12.339 24.864 6ap
9 W 10MBY100U010652V01 06H CHPOC HATP / LO o o 1 1 o 2
10 10MBA22FT901§62001 KOMA TEMA 3A T 40 531.93 531.93 0 529.01 700 °C

CV Alarm Sequence

Name:

Created: 2018/10/09 09:17:46,527

Time: [ 2018/10/08 19:00:00,000 no 2018/10/08 21:00:00,000
Time Type of s. Prio Name Designation Meaning Note
2018/10/08 20:24:39,565 ACY 0__10NDG20AABO1|TRBL AL Report. Pipeline from AIS (air intake system) heaters ERROR/

[2078/10/08 20-28:50,098 n 0 10MBY10DU010|[ZV01 OBH CBPOC HATP / LOAD REJECTION DETECT INPUTIN_
2018/10/08 20:28:52,098 n 0 10MBY10DU010||ZVO1 OBH CBEPOC HATP / LOAD REJECTION DETECT [INPUT IN

Fig. 1 Switching to diffusion on 08.09.2018

In the course of identification of the reason for the change of the combustion mode, an
archive in a *IDB format and an event logging were requested from the facility. As a result of the
analysis of archive and event logging, it has been established that:

1. On --.--.2018 at 20:28:50, a quick (abnormal) transition from pre-mixing to diffusion
was automatically performed due to load shedding (Fig. 1).

2. During the analysis of the Event Log, periodic signal passages were also detected
(see Fig. 2, marked by hatching):

10MBP13DG151||XM03 NG CV POSN CTRL OPER POINT
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.37 10075 1.09610.0078
% - Gap -

um Ko cavana Texcr HD  Kypopl Kypop2  PASH  Gwavewe BN Epsm.  Bpesn kypeop 1
W 10MBY10C L} / ACTIV 0.74524 17141 17129  -0.11839 170.72 190.83 MBY 08.10.2018 20:31:16
| 10MBP1IDG15156X001 PENONOK PKFAJA/NGCVP. 037262 57637 57733 0095737 57637 95417 % Bpess kypcop 2

~e
1
2
3 PEr nano 037262 10032 10032 0 10015 95417% 08.10.2018 20:31:30
4 10MBP13CP10156XQ01 JABA TA3A 10 KA3 / 0093155 21.568  21.568 0 21614 2385 bar
5 | [ 10MBP20EU003552V01 JWADW PEX I / NG DI 0.0074524 1 1 0 1 19083 13.704
6 M 10MBP20EV002562V01 PEX MPEABAPUT CMELL 0.0074524 0 o o 0 19083
7 10MBY100104085XQ02 NOOK BHA 037262 92619 92979 035077 94242 95417%
8 M 10MBA12FP100§52003 JIABSI BbIX KOMITP / PR 0.09637 124 124 0 12401 24677 Gap
9 M 10MBY10DU010562v01 OBH CBPOC HATP / LO 0.0077519 0 o o [ 1.985
10 10MBA22F1901662001 KOMI TEMIN 3A 1T -37.132 53038 53220 19166 53263 69446 °C
1 10MBP130G15165XM03 PEF NOAIDXK PK FA3A / n 0 [ [ 0 099507
12 | M 10MBA11CT901562Q01 TEMN BXOJL KOMIP / T 695 695 0 7075 59.457°C

Fig. 2. 10MBP13DG151||XMO03 signal passage on --.--.2018

Passage of this signal indicates that an absolute value at the position controller output for
a natural gas master valve (11MBP13AA151) exceeds the specified upper limit.

Consequences:

o Impact is made on the proper functioning of position control of natural gas
master valve (11MBP13AA151);

o The control valve actuator should be checked and reset with the next turbine
downtime.

To ensure the control valve movement to a safe boundary position even at the loss of
power, a servo valve should be mechanically pre-positioned or “adjusted”. This adjustment, also
called as “operating point”, must be compensated in the controller. This message about
disfunction becomes active only when the control valve is in its control range (1%<valve position
<99%), the position sensor does not fail, and power is supplied to the preliminary control
solenoid valves.

Thus, the improper functioning of the natural gas master valve can lead to the
malfunctions in gas distribution system and deviations in the combustion mode.

It is worth noting that the transition from the diffusion combustion mode to the preliminary
mixing mode is possible at joint fulfilment of the following conditions:

. corrected temperature at the GT exhaust should be over 510 °C;
o IGV position should be less than 5%;

o absence of failure in gaseous fuel controls;

o fuel gas pressure is in the acceptable range.
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It is recommended to:

Chief Specialist

1.

Check the valve for mechanical and/or electrical damage, check the valve
stroke with a comparison of the position in place against the readings at
operator workstation.

Check the servo driven coils for wire breaks.

Check the servo valve for wear (flexible hose, pullback spring, control
piston, etc.).

Check hydraulic oil characteristics (temperature, viscosity, moisture absorption).
Adjustment point should be checked and, if necessary, set to a reference value
by the ACS technician. If deviation is > 5%, contact the service company or the
equipment manufacturer.

on Turbine Equipment /Signature/ P.V. Mudrov
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