Algonquin Power:

Fast Track CHP Plant

IDEA 2015: June 30, 2015
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Project Background

Facility Started Operation in 1990

Supplies electricity & steam to
adjacent paper mill

Original Configuration

40 MW GE Gas Turbine

« 16 MW Extraction / Condensing
Steam Turbine

* (2) Packaged Boilers
« 115 kV Interconnect

» Supplies steam to mill at
300 PSI + 90 PSI
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Project start October 2012

Install Solar Titan 15 MW gas turbine
New HRSG

New Gas Compressor

Steam Turbine Controls upgrade

Facility approved for multi-million dollar grant under CT Energy
Independence Act

Grant required system be interconnected and approved by local
electric utility, July 2013

8 Month Schedule — Turbine only component which had been
procured
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Steam Turbine

Existing Gas Turbine

——
- HRSG

Packaged Boilers

Site Constraints
Existing equipment to remain
Rigging + constructability drove design options

Evaluated multiple turbine / boiler configurations

Site is peninsula between Windsor Lock and Connecticut River
Access for heavy lift components only possible across one bridge
Trestle with mill power and steam in the way

River Water Lines pass under turbine location
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Boiler procurement and erection time identified as critical path

Schedule for boiler installation and turbine installation required
units be constructed concurrently

Eliminated Boller Turbine configurations where construction could
not be concurrent

In order to meet grant deadline, construction schedule needed to
be reduced

At project inception Team / Owner felt likely not possible to be
operational by Grant Deadline

\
VANDERWEIL 741 ALGONQUIN

POWER GROUP VAN rower & Utilities Corp.



OTSG Identified as potential technology that offered
several advantages:

« Vertical Boiler fit well in space
« Efficient 45,000PPH (unfired) 625PSIG, 750F

 Significantly reduced boiler erection time, manufacturer claimed
30% fewer man-hours required

« Simplified operation
* Quick start-up (15 min) — ability to operate dry — No bypass stack
* Equipped with SCR anhydrous NH3
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Simple boiler design

Boiler feed water introduced into coil section — Feed water valve
modulates to maintain superheat and pressure

No boiler blow down

No level control

Boiler requires brief venting period on start-up

HRSG 1&C Scope greatly simplified. 50 fewer 1/O points
Requires higher feed water pressure than conventional boilers

Water treatment requirements stringent, however existing plant
water treatment required only minor modifications for compliance
with boiler manufacturer standards
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Boiler / Turbine Rigging Chaﬂenges

« Boiler Turbine to be rigged in through end of building on
rail system

« Construct boiler outside building on temporary platform and roll in
as complete unit

* Need to erect 600 ton Demag Crane on piles between building
and riverbank

'
VANDERWEIL  #i1 ALGONQUIN
_POWER GROUP VA N power & Utilities Corp.



\
VANDERWEIL 1 ALGONQUIN

POWER GROUP VA B rower & Utilities Corp.




\
VANDERWEIL 1 ALGONQUIN

POWER GROUP VA& K rower & Utilities Corp.



\
VANDERWEIL 1 ALGONQUIN
POWER GROUP VA i rower & Utilities Corp.




\
VANDERWEIL i1 ALGONQUIN

POWER GROUP VA § rower & Utilities Corp.




¥:1 ALGONQUIN

VA i rower & Utilities Corp.

POWER GROUP

-
T
3
o
Ll
a
Z
<
>




p-

ties Cor

2r & Utili

ALGONQUIN

VAN rowe

VANDERWEIL
POWER GROUP




-

N\

[

TSN

il G LA e P 1o 8 4 G e ’
£ N Y - 3
N \\ s -

\
VANDERWEIL i1 ALGONQUIN

POWER GROUP VA § rower & Utilities Corp.



|
VANDERWEIL i1 ALGONQUIN

POWER GROUP VA § rower & Utilities Corp.




« Trestle carrying thermal and
electric services to paper mill had
to be relocated to rig equipment in

« Accomplished during 3 day
shutdown

» Electric Shutdown — 1 day
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Boiler Erection

Four (4) stacked boiler modules

Boiler field erection completed
In two (2) weeks

Boiler rolled in completed single
assembly (less stack)

Turbine followed same rigging
provisions
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CHP Performance Data
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« On Time / On Budget

* Project Team Collaboration
 Owner
« Contractors
* Engineering Team

. Project Award:

Associated Builders

\Am and Contractors, Inc.
iV CT Chapter 2012

S “Best In Show” Award
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Questions & Answers
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