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Voghera Energia

400 MW Combined Cycle Power Plant

Design Experience

By Franco Gasparini,

Process Manager, Power Division, Amec Foster Wheeler
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» Introduction

» Plant location

» Plant main features

» Emissions and noise

» PFD and layout

» Plant start-up procedure
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Introduction

» History

>

vvyyvyy

2000 : Start of authorization process (EIA procedure).
Jan . 2002 : Plant authorized.

Aug. 2002 : Start of engineering activities.

Sep. 2004 : Start of commissioning activities.

May 2005 : Commercial operation.

» FW scope

>
>

Plant development.
Plant BOP (under a LSTK scheme).

Commissioning and testing.
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Plant location 55 km SSE from Milan
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Plant main features

» Power Train - single shaft arrangement:
» Gas turbine: 265 MWe (Siemens V-94.3A2)
» Steam turbine: 135 MWe (Ansaldo MT 15 SS)
» Generator: 470/515 MVA (Ansaldo THR-L63)

» Balance Of Plant:

» HRSG: 3 pressure levels (integrated deaerator) + reheat (AmecFW)
» Condenser: air cooled, 21 bays (GEA)

» Step-up transformer: 490 MVA (Siemens)

» BFW pumps: variable speed (Gabbioneta)
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Plant main features

» Performances (at 15°C ambient temperature) :

» Net power output 385 MW
» Efficiency 57.2%
» (Net heat rate) (6297 kI/kWh)

» Cogeneration (to the nearby paper mill):
» Steam export 26 t/h @ 4.5 bara 160°C

'
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Plant main features

P Steam conditions at the steam turbine:
» HP SH 117.5 bara & 559°C
» RH 31.17 bara & 559°C
» LP 4.8 bara & 234°C
» Exhaust 80 mbara
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Emissions and noise

» NOx reduction by DLN burner:

» NOx emission 50 mg/Nm? (dry basis 15 % O,)
60 + 100% load (upgraded to 50+100 % )

Combustion chamber
wall-segment

Cooling
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Emissions and noise

» Noise: measured SPL values (A averaged)

___ Descripon ___|___MV_|__Nightlimit__

Fence 46+58 (60)
Farm ‘Cascina Panperduto’ 43 (50)
Farm ‘Cascina del Conte’ 44 (50)
Farm ‘Cascina La Rotta’ 43 (50)
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SYNCHRONIZE WITH

THE GRID
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* Load control
* TG under droop

il.

control (temperature
limited TETC)
* Primary frequency
control (+ 1,5%)
* Secondary frequency
control (opt)
tracking feature
ISLAND OPERATION

control
* On its own auxiliaries

* Primary voltage
* Sliding pressure with
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portion

-
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
1

F———_—————




General Lay-out
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START UP (through an automated sequence)

1. Start auxiliaries and check

2. Check no trip conditions exist

3. Pump line-up and circulation start

4. Vacuum pulling (through auxiliary boiler)
5. TG start

HRSG purge lgnition FSNL Synchronization
TG load to 30 MW
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START UP
6. HRSG start

SH Drain opening Pressurization through ST by-passes
(HP 30/MP 20/RH 15/LP 3 bar) stabilization (30 min.)

7. TGto70 MW
8. ST start

Heat up Acceleration Clutch closure Loading
(by passes close) Pressure control transfer to the ST)

9. Loadto 100%
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Permit History

EIA Authorization 08.01.2002
Ministry Authorization for operation 25.03.2002

New IPPC Permit: 13.02.2014

ELV already aligned with IED Directive even thought D.lgs 46/14 would
have been approved in March of the same year.
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