Microturbine CHP — 60kWICHP

Bella Vista Place, Toronto, Ontario, Canada

James Kennedy, On Power Systems

. 905-881-6644
. 800-363-9133



Organisation

Project Manager — Ameresco Canada, Mike Newmarch
Funding Partners — Region of Peel

Engineer - Ameresco Canada, Scott Branton

Project Plan Vs Actual dates

— Equipment Delivery October  October

— System Commissioned January  February

— Monitoring Underway TBD TBD



Project Summary

e Installation of one (1) C60 ICHP - The heat recovery module is part of a
35% propylene glycol loop that includes two condensing natural gas
boilers and supplies heat to a heat pump loop, domestic hot water
exchanger and make-up air heating coils. The glycol loop operates with a
return glycol temperature as low as 95°F. The normal glycol supply
temperature is 135°F.

« Two 2000 MBH condensing boilers, Microturbine heat recovery module
all three heat sources have their own pump and are piped as injection
heat sources

1700MBH domestic hot water brazed plate heat exchanger
e - two make-up air heating coils 2160 MBH total

e - Heat pump loop design load 1,500 MBH

- Microturbine make-up air unit 60 MBH

» Total potential maximum heat sink 5,420 MBH



Project Summary

— The unit will be enabled by the building automation system whenever a
thermal load is present to take full advantage of the heat recovery. This
will result in the ICHP operating for 9-10 months of the year
continuously. For the remaining 2-3 months of the year, the unit will be
started whenever the domestic hot water provides enough of a heat sink
for the full capacity of the heat recovery module to be utilized.

— The microturbine installation is part of a much larger electric to natural
gas heating conversion.



pictures of installation
Plus system piping diagram

EXETHG YENTILATION DPENING PROVIDE HEAT EXCHANGER — LOCATE HEW FLOOR CRAN T SUIm r— BLADDER: TYPE EXPANSEN
AT HIGH LEWEL SUPPORT A5 RECGWMENDED CONMEGT TG EXISTING TENE ARMSTROMG SDNL
BY MANUFACTURER PRECHARCHED TO 12 P3G

|| / _
— f— - = = 7 | b -'\ ﬁ 3;4"«1

|
n ﬂ - | G;\l \
Hsi-2 i ’—-Fi]: —__m—__
| | : 3 MAKE-LIP
— P A i | AR FOR
I s | | BOILER_ROON WICRETLAEINE
\ I ( MF; SERARATOR | Wb
I | ARMETRONT |
s : ¥4 |
= ' ' | i
M@ | i |
i |
I i \ ] | T_
—i ] B i \ | DPEN END
_——ff————— % ———— - — —{——— - OISCHERGE
H t EXISTING RECIRG DT
[_ EXHALIST FAN EF1 W | FUP RELOGATED B KA
& I MEFT
.. o VZ — GFPRONIMATE DUTLINE TURBINE
TES OF EXETING FLUE YENT
EYSTHS + B1 & B THROUGH
T TGHER D 4 !
I
|

_ﬁ;J

%) v THIS OPEMING 1
Y T . @X |

{g% A f I % g = . T
LT e b
l L :& r;{/l N @ / NP
I ' i L |i
1 LTl Lo |d S
I J
= = | s
o T g | |||
4 (=D | oy 2, : I unsmom&lns\ T
I\,Dnscmc & | B o
| & \
- - | = ==t T |- spool
T | £ i RIERE
| I : WATER: METER
I : £ - — R ——— ]
I —1 I
| |

e G —
L————gp——— i ———R-———
+ F

FOL 53

+ N HPE

:
AT
I
T
.
i
t—s
I (Y
[

e - ] P ‘IV_ : ‘E‘ ||__G |"
'

£ 1D COMELSTION 1\
AR DICTS 47 |

&
—
=
o)
i
|
|
|
i¥
—




CONDENSNG BOILER —=

TVIURL WAICK MCICK

S—

24l

¢RI

AN

K1rnr i m1
A

3 |
IR

|«—NICROTURBINE EXHALIST
HEAT RECOVERY LNIT

oitela
pH-bad
L
S
=

RECRG, —>—bd

EXISTING RELDGATED i—u—{}:: ‘

BLADDER TYPE

=

\= PREMXED 35X PROPYLENE GLYZDL

pictures of installation
Plus system piping diagram

NSIDE
BOLIR RN

-y

VT JU—— :5:*]”

e NATER
Y VETER

al‘jw 3 B..\

it 31—
*/ AVETvH

Loy lt

B

ﬁ2 il

1

m

EVAKIRATNE
FLUD CODLER

9 OVERFIOW— | 32" SUNP DRAN

®
- 4
¥ Ipe

-l O

d

7eX

1= VH =
Mwmm '

J LI 7 -
P2 ] .
it G [T st O
<4 <4 %BW' l <4 < P4 <1
© 9 b2 1/ : ©
: | SUCTION GUEE
= | B-.ﬁT [TYPEN.J
._J: | TRPLE DUTY \AVE
3 = /7 : [I:‘.'-IE(WW OFF & BAAVING)
| i
\ |
h" u 181 F’\71 1/1" }E :
$ 19F : l
o |
|
;ﬂﬁ—mﬂ ! !
yym 9’*, ® % &
! _ :5:‘! E s i
s | T T |
® 1 I I I
D% i) I ' !
3 j"i | I
i [ | |
1yze- | ¥I§ i |
| et i 5
3 | ! |
; | ]
| 3 D)
1_"__&__1___; ——————————— L —— L1 F——HBT—L—QF-———Q—ﬁ————< FROM HEAT PUNPS
£ wl]
____________ - R - - SRS |




Cost Table in US$

Canadian $ **

Canadian $ *

Turbine & Accessories $

Mechanical
Electrical

Civil

Engineering

Project Management
Sub Total

P PP PP

Total $

Cost / kW $

120,000

35,100
22,500
13,500
10,800

7,200
90,000

210,000

3,500

$
$
$
$
$
$
$

$
$

120,000

53,820
34,500
20,700
16,560
11,040
138,000

258,000

4,300

U.S. $* 100% 50th
Hindsight Installation

$ 99,600 $ 99,600 74,700.00
$ 44,671 42,437 33,502.95
$ 28,635 27,203 21,476.25
$ 17,181 16,322 12,885.75
$ 13,745 13,058 10,308.60
$ 9,163 8,705 6,872.40
$ 114,540 108,813 85,905.00
$ 214,140 208,413 $ 160,605
$ 3,569 3,474 $ 2,677

* Cost of installation as part of overall building retrofit to economize on costs, i.e., craning
** Cost of just doing the microturbine

*

and gas cleanup costs as a sub item
** Target cost

waste gas projects identify compressor



Electrical Performance

Hours of operation to December 31 2005 - 0

Average Electrical Performance %
— Power Delivered to Load/LHV Fuel

Estimated Parasitic Losses in kW — 4kW

Power Quality
— Report on any Power Quality Issues



Thermal Performance

Thermal Output measured in kW (MMBtu/hr)

Average water return temperatures and Delta T
across HX

CHP Efficiency ( we suggest the use of HHV)
Expected Peak Total System Efficiency

(Electrical + Thermal) state which fuel heating
value used



Emission Performance

e Report on any emission testing done.
« NOx,CO, THC in ppm and gm/kWh

e Are emissions in line with equipment
suppliers estimates?



O&M Performance

o Avalilability
— Number of Hours Unit was not available to run
due to equipment failure or maintenance
requirements
o \What would be the current estimate of
annual O&M costs excluding major hot end
replacement in total annual US$ and c/kWh



Institutional Experience

 \What approvals were required/obtained?
TSSA, Interconnection Agreement with Utility

« Estimate of overhead burden in obtaining
approvals,will it decrease implementation

e Any Issues around electrical
Interconnection? No



Supplier Support

General Information that would be useful to
suppliers in regard to product support.

Adequacy of Technical Support and factory
after sales support

Supply and Costs of Spare parts
Warranty |Ssues — 2nd year warranty purchased



General Experience

e \What areas need to be improved for future
Installations

* \What Is the opinion of the future market
opportunities

e Are there any R&D or development areas
that should be looked at



