Business Park
Opts for Cogeneration

Southbridge Business Center uses Deutz gas engines for thermal and electric energy

by Mark Mcheely

ny mid-size {acilitles that demon-
strate balanced thermal and elec-
tric energy loads are ideal candi-
dates lor cogeneration. Sure, there will
be shauilder seasons whete production

and demand don't match perfectly, but il
the peak summer and winter demands
can be epsily identified, the reciprocating
natural gas engine with heat recovery
stands as one of the most efficient sys-
tems for fulfilling those primary energy
requiTements

In Southbridge, Massachuseus, US.A,
what was once the boiler plant [or a large
industrial complex has now been trans-
formed o a high efficiency energy plant
generating electricity, thermal energy,
chilled water and compressed air [or more
than 13 companies. The Southbridge En-
ergy Center 1s a descendant of an optical
company’s original oil-lired boiler plant,
commissioned around 1904, Although
demand at the optical manufactunng site
had gradually dwindled in recent vears,
the plant continued to supply steam and
electricity 1o other businesses, It hecame
evident, however, that switching to natur-
al gas was a more economically and envi-
ronmentally sound option,

With a gas infrastructure in place, the
power plant's owner, Nations Energy,
began removing the old steam-powered
turbines and replacing them with high-
efficiency Dewz Energy natural gas-lired
engines. “Years ago, there was a tremen-
dous load for process steam,” explained
Gene Marill, facilities manager for the
Southbridge Energy Center. “Through
the vears demand has gone down and
then the local gas utility gave us a couple
of good incentives 1o take down the num-
ber & fuel oif tank farm,

A view inside the engine roont of the Soathbeidee Eneryy Center shows the five Dentz TEG-624-VI6k

goes engimes, Phe combined electrical oumput of the planr i5 arognd 6.0 MW, The high efffctency enerey
plant generates electricity, thermal energy, chilled water and compressed air for more than 13 compa-

nies i the Southbridge Business Cener

“We struck up a good deal with Deutz,”
Morrill continued. “They were able wo

as well as cost.” The overall plant conver-
sion project, which was commissioned in
June 2001, was 15514 million.

[he Southbridee Energy
of several power plants owned and oper-

S Center 1s one

ated by Nations Energy, hased in Chicagp,
Ilinois, LS. A The company's cogeners-
tion lacilities are built around the concept
of distributed power, according 1o Tom
Shepard, vice president of operations for
Mations Energy. “Our focus 1s 1o build
dedicared on-site cogeneration facilities
providing an ‘inside the fence’ supply of
utilities to industrial and commercial end
users, This is the dedicated on-site power
market where our host provides the ma-
Jority of the load for both thermal energy
and electricity,” he said.

The power plant consists of five Deutz
[BG-620-V16k gas engines rated 1358
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W at 1BOO vmin driving 4160 V Leroy
Somer generators. The engines feature
Hemzmann step-up governors and ABB
turbochargers. With a compression ratio
af 12:1, the Deutz 620 engines have a
borex stroke of 170 x 195 mum, for atotal
displacement of 70.8 liters, The engines
have an electric efficiency of 40% and a
thermal efficiency of 45.9% [or a total
efficiency of 85.9%

Power plant engineering was provided
by Waldron Engineering Inc, of Exeler,
MNew Hampshire,

Exhaust energy from the engines is
recovered via live Engineerning Controls
Vaporphase model ECXSV-5410V-1.5
waste heat recavery silencers equipped
with Internal exhaust bypass circuits,
Each umit is rated to produce 1020 kg/h
of steam at 3.45 bar from 104°C feed
waler. The waste heat recovery silencers
are designed for 104 bar steam.

Other peripheral equipment to the
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The pewer plant’s paralleling switchgear allows for both power import and expors, The switchygear
was musifaciired by Prime Awtormarion and features yeveral Basler generalor menitaring conpo-
frenty. Engine monitoring aed confrof 5 vig a Deais total elecironic managemant (TEM | sysTem

gemerator sets includes Alla Laval plate
frame heat exchangers for intercooler and
auxiliary water cooling and SENS Stored
Energy Systems battery chargers. Engine
condition monitonng is via Deuts's oual
electronle management (TEM) systern.
Phase 1 of the project called for three
engines to produce roughly 3. 510 4.0
MW of power, along with steam, Ph

ae
1, now nearing u.n*rnp etion, calls for the
Emaming mwao \.ll"-lllr_b L come anling

along with activation of the facili

chiller. Total electrical output witl he 3.5
to 6.0 MW, Part of the steam ge
is directed to an 800 ton York a
1
A

erated
baorp-
tion chiller, while the remainder is uti-

hzed for both hot water and steam heat
ing. Aside from the engine-produced
thermal energy, the plant also contains

two packaged boilers o supplement the
winter heating demands. Peak demand
months run from November to April,
Power 15 alse wiilized by three-air com-
pressars, two Worthinglons and one
Ingersoll-Rand, that were par of the exist-
ing steam-triven plant. Another
e that carie inharndy we
inal wist stack. Although tnternal mod-
ifications were extensive to allow the fitting
ol hat I'| the
ers, the st sournd attenuation proper-
ties are excellent, aceording o Morill

erlclmg

sLTacts

is thie arig

boiler and engine exhause lin-

Much of the plant’s thermal energy and
electnicity 15 needed for a new
United Stmes Department of De-
lense (Dol training center, adja-
er and hotel,
the opening of which has comcid-

cent conference CEm

ed with the completion of Phase 1
Morrill noted the re-powered plant was
critical 1o the DolY's decision to build in
the Southbridge Business Center,

From the contrel room the facility has
the ability to both import and export
power, according to Mormill. The parallel-
ing switchgear equipment was supplied
hy Prime Autormation, located in Ply-
mouth, Massachusetts, The switchgear
Basler generator
monitoring devices, including a BE1-GPS
generator protection system, digieal volt-
age regulation, overcurrent relays and
DECS power module. Other équipment
includes a GF Fanue PLC and SATEC
POWer T metering. Engine monitoring is
ted in through the Deutz TEM system

Each of Nations Energy’s Energy Cen-

515 designed to benefit the grid I:n. pro-

.JJ.L_L_ voltage and frequency support,

IncOoTporales seve ral

recuction of line losses, reactive power
control, transmission capacity release and
reduction of overal] emissions: Shepard
s these sites play an important rolein
meenng peak power demands, supplying
critical customer loads, improving power
quality and providing low cost energy in
combimed heat and power applications.

“We are looking quite extensively at
the power, quality and reliability (POR
markert,” Shepard said. “We helieve thisis
an opporiune time {or us in the market
artd we're very optimistic about our busi-
ness planning going [orward,” @

{Left] One of the Dewtz gas engines. Eacl engine nges an Alfe Loval plate frame hear exchanger for intercooler and awciliare water circuit cooling. (Right)
A v frome bediind she engines shows five Vaparphase exiiaus ear recovery sttencers aupplied By Engineering Cansecdy, Each wnit (5 roted to prodice

T020 kedh of steam at 345 bar fram 1047°C feed water.
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