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Turnkey Combined Cycle
Budget Pnce l.evels

udgetary tumkey plant prices in 1997 USS$ for gas

bine combined cycle plants cun from as low as

$320 per kilowau to $1,000 per kW, primarily as a

funcion of plant size—the bigger plants cost less per

kW, the smaller ones cast more. These are gverage

wmkey plant prices, reflecting the median of the price
range for a fairly bagic, ‘no-frils’ piant.

The $ figures are designed for scoping studies and
preliminary project assessment, They are probably
not the figures that you will actually end up paying
for a new combined cycle,

The rasings are net plant & [SO condidoas of S9°F
(15°C) ambient air temperature, sea level and 60 per-
cent selative humidity, base load, on nstural gas fuel,
no fluld injection for power augmentation.
Equipment and services include:

+ @as Turbine. Packaged 25 enclosed cab or with
very basic steel hall (for larger sets). Standard stant-
ing, fuel forwarding and control equipment, general-
ly with dry low NOx combustors if available, and
single fuel (gas) system. With standard inlat fillra.

ton, no heating or chilling. Eaclosure ventilation

included, reduction gearbox where required.

. Steam turbine. Condeasing, subcritical, general-
ly with two pressure levels or more: some lurger
units with triple pressure, others with friple pressure
plus reheat. Axial or radial exhausi. water-cooled
heat rejection, feedwater treatment and pumps.

s Heat Recovery Boiler. Outdoors-mounted
unfired HRSG with ductwork but no bypass damper
or stack, Cenerally multiple pressure level, some
riple pressure, some with reheat as noted in the
table. Minimum height exhaust stack. No catalytic
conventers for NOx or CO reduction.

¢ Eiectric Generators. Generully dir-couled on
the simaller machines, mostly hydrogen cooled on e
larger planix. Main step-up trunslarmer, neutrad
grounding cubivle and pon-segregated bus included.

s Balance of Plant. Standurd contruls (nev DCS)

and auxiliaries; baseplate or basic foundation. Does
not include electrical substation, or a pipeline o
bring in gas foel, or storage or treatment for liquid
(if dual fuel). Administeative offices, workshops and
storage buildings, operational spares and consum-
ables are not included. No black start generator sels.

* Services. Basic services 10 aliow for turnkey
plant operability include engineering, project man-
agement. technical and start-up suppoft. minimum
inland transport, construction and instailation, sub-
contract labor.

Depending on the scope of equipment, site specific
requiremeats, geographic location and competitive
market conditions. the<e prices can vary consider-
ably. Ons facior is fuel cost at the geographic site .
location. Construction costs can vary dramatically as
a function of labor rates at different site locations.

There’s 2 first-cost premium for efficiency, boih on

' the gas and steam sides. For example, the more effi-

cient the sieam cycle and the more complex it is, the
more the plant will cost. Triple pressure heat recov-
ery boilers cost more. So do units with rcheat, and
the multi-casing steam turbines that match these
boilers are alsc more expensive.

In mid-range to base joad service, typically where
these plants are operated, the higher efficiency units
can produce equipment payback periods years faster
than lower-efficiency competitors. justifying their
greater initial cost.

In arcas where fuel costs are high, figure chat over
the roughly: 20-year life of a basc load combined
eycle, up to 70 percent of total plant costs—includ-

ing acquisition. owning and Oper.ning vosts and debi

service——are tor fuel alone, it's easy w see why effi-
ciency can be 3o lmporum_

In urcas where fuel is cheap. obviously it’s noj
warth it 1o pay €x1ra for good thermal efTiciency.

Compatitive markets

Giobal competition amonp the supplicrs ol twmkey
cambincd cycle power stalions hax reduced prices
for these plaats. In the barge owput CCGTy there haw

20 1BET GTW Handbook
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Faen & seoogs price war Big combined cyclex, for

cxample, have droppedd as much ax 40% in first coxt
over the lust three 1o Tour years. The compelition jsn't

uite-as intense on the smaller scale plunts—-yet.

Independeat power developers arc crealing a morc

"t " compeuitive market thal is affecting both the Jarge.
‘and the smallcr pfOJG‘.IS Financial lenders and equity

investore in [PP projects are forcing inense botlom

jne competition from equipment #nd service suppli- .

ers. These institutions want cosis as low as possible

“to get ‘maximum refum on invesiment, and in somce
" greas are forcing best available environmental con-

trols along with lowest operating costs.
Anather factor in the lower prices is EPC firms

" which have drastically cut building schedules, some-

fiiws In half, Small, pre-engineered combined cycles
van often be instaiied in under 12 months, cutting
interest costs on construction loans and allowing
plants 1o get on line and gencrate reyenue much ear-

lier.

Standardized plants

Siandardized combined cycle plant $/kW prices are 4
function uf size (output) of the gas and steam tur-
bines. and vary according to multiples of units that
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muke up the plunt—and the design configuration of
boih the plang and sts components.

Multi-shaft plants, where each gas turhine and
sicam wrhine drives iis awn gencrator, arc generally
more costly than single shaft dexipns. The single
shafl combined cycle—with the gas and steam tur-
binc driving onc generator in'a single power train-—
eliminates one complete ‘electric generalor and its
attendant auxiliarics. Similurly, a plant design with

twin gas trbines cxhausting into a single HR$G is - -

less costly than one with dual boilers. Any reduction -

. in power equipment almost alwayas reducces price. -

Lower cost plants are not just a function of com-
pelitive market pressure. First costs have-also -
dropped as manulscturers have improved both gas
and steam turbine technologies and performance.
More kW output is coming from uprated frames at
the same (or lower) equipment cost. New machines
pack much more power density than their predeces.
sors of only a decade ago.

Computer design and network links have made
concurrent engineering possible, drastically cutcing
product lead time, complexity and cost. The OEMs
have also cut back on profit margins—somelimes
significanily,
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TURBINE TECHNOLOGY
SERVICES CORFORATION .

Turbine. Technology Services offers you fast, accurate, comprehensive
and cost-effectwe solutions. Solutions that come from looking

beyond the obvious and discovering
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Finally, OEMs and engineering companies have
designed and created standardized, pre-engineered
and easily replicated modules and packages to sim-
plify combined cycle plant design and instaliation.
Maximized factory production and packaging for
minimum on-site work helps to bring down costs and

steam or utility plant tie-ins are not covered, nor are
extensive buildings, nor a large inventory of opena-
tional spares such as combustor baskets, blu.des and
vanes, elc.

Also not included are the indirect, or so-called *soft
cosis’ that can giguificantly increase the overall pro-

speed up m,sta.llauon ject budget cosis. These would iriclude interest dur-
ing construction, financing and legal. fees, licensing
Excluded costs’ and’permitling, insurance and bonding, workman's

compensarion, sales tax, extensive inland. freight,

These turmnkey plant price levels, as noted, are for
owner's cost and overheud, and finally, project con- -
' ||

‘plain vanilla’ plant equipment and services.

Extended site work such as cogenerazion process lingency funds. _
Project Prices for 107-MW Combined Cycle Cogeneration Faclilty .
in 1885, CEA-Brockiyn Union Gas completed a gas-fired 107-MW combined cycle cogenerating sta-
o tion at John F. Kennedy international Airport in Brooklyn, New York. Power plant uses two 40-MW
it Stewart & Stevenson LME000 gas turbine generators each exhausting into a triple pressure heat
| recovery steam generator raising steam for process and to power a nominal 27-MW steam tubine
N generator. HRSGs are complex—fitted with gas fuel duct burners and include selective cataiytic
3 reduction systems for both NOx and CO, driving up the price. Construction costs can vary dramati-
1 cally, as shown, with JFK job at the top end of the scale. Budgeted prices are in 1395 U.S. dollars.
@ Budget Equipment Pricing $ Amount

Gasturbine generators .. ..........iviiaeiiiiaains Civeeeerere...s...$24,000,000
: Heat recovery steam ganerators .. ............... e e e e 10,000,000
* Steamturbinegeneratorset ........ ... i it 4,000,000
8 CORGENSEr ... .o e eeeaesliieinen e PP OTUS 300,000 -
Ly
il COONNGIOWRIS « . v i etieivneeaianevees tiierarananiannnn Ceeen 800,000
; Transformer and switchgear ,........... 8,000,000
N Balance of plant @qUIPMENY ... ... 'ieeeaererineeeeriieraennannnns 7,500,000

i

b Subtatal, @QUIPMENt .. .. ...\ veeeniinin..s e e, .$54,600,000

i

i

.il

A Budget Sarvices & Labor

i, Mechanical & electrical construction ............covoevinernnnnni.., $20-75,000,000

.i T et EO

i

; SUBLOLAL, SOMVICES .+ 1 v o v evt et e et e it e et $24-79.000,000

Total Capital Cost......... e e e $78,600,000-133,600,000

2 1897 GTW Handbook
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Turnkey Combined Cycle Plant Price Laveis _
Average standardized turnkey combined cycle power plant prices in 1997 U.S. dollars for a basic nat-
ural gas-fired combined cycle with gas turbine generator, unfired muiti-pressure-heat recovery boiler
with no bypass stack, condensing multi-pressure steam tutbine generator, step up transtormer, water
cooled heat rejection, standard controls, starting systam and plant auxiliaries, and generally with dry
low NOx gas turbine. Depending on scope of equipment, site specific requirements, geographic loca-
tion and compatitive market conditions, these prices can vary considerably. _ _
Plant NetPiant’ LMV Hoat NetPlamt No.Gas . No.Steam Price.  §per
Model Output  Rate  Efficiency Turbines. Twbnes ~ Miions kW
QTSCogen ... 265MW- wa  ma - 1XGTS @« $22  s8z5
QTM7Cogen .. S.72MW" ~a wa  TxMPADT O $4.1 8715
W, prooess stoem, o slom turbing . ] T
GPCS80....... 7MW  8470Btu  40.3% IxM7A-01  1x24MW, 1P $55 $1000
$B6OC ........ 17.7MW 8230 Bty  41.5% 1xSBSOC 1X54 MW, 2P $138  $778
CC1-1800 ...... 17.9MW  7125Btu  47.9% 1xLMi600  1x48MW, 2P §$149 3830
KA35-1 ....,... 28MW 7880 Btu 43.3% 1xGT35 1x8.2 MW, 2P  $191  $840
THM1304 ...... 27.8MW 8125Bw 42.0% 2x1304D 1XS.0MW, 2P $222  §799
cc-201 ... .. 28.3MW T670BW 44.5% 2xPGT10 IXIO MW, 2P  $24.1 . $852
IPS30 ......... 28.7MW 7750Btu  44.0% 2xMars 100S 1x7.3MW, 2P  $25.0  $845
CC1-2500 ....., 30,9MW B850Blu  49.8% 1xLM2500  1x8.4MW, 2P $23.0  $744
FT8 .....cu.... 323MW  6925Btu  49.3% 1xFT8 x8.4MW,2P  $258  $799
KA10-1 ........ 35.5MW 6760Btu 50.5% 1xGT10 XI2ZMW, 2P $27.9  $785
1x1 RB211 .. .., 374MW 6745 Blu '50.6% -1xRB211" 1x12 MW, 2P  $303 8810
CC1-2500+ .-....384 MW 6570Blu 51.9% 1xiM2500+ Ix12MW, 2P  $27.0 $703
CC105P. .......385MW B180Btu 41.7% 1xFrSPA 1X13 MW, 2P $24.0 3623
PS40 ......... 431 MW 7730Btu 44.1% 3xMars100  1x11 MW, 2P $328  §782
CC1-5000 ...... 445 MW  7095B8tu. 48.1% 1xLM5000PC 1x11 MW, 2P  $359  $806
CC1-8000 ... ... 55.0 MW 65008ty . 51.5% IxLMBOOOPA 1x13MW, 2P  $35.8  $645
IPSS0 ......... 57.4 MW 7720Bty 442% 4xMars100S. 1xISMW,2P 8442  §770
S1068......... 59.8 MW 7005 Btu  48.7% 1xFr.68 1X23 MW, 2P $37.0  $619
1x1Trent .. ... . 644 MW 6603 Bty 51.7% IxTrent 1X16 MW, 2P $52.0  $808
FT8 Twin .......67.0 MW 6800 Btu. 502% 2xFT8 IXIEMW, 2P §41.0  §612
KA10-2 ........ 713MW  6730Bw 50.7% 2xGTI0  124MW.2P  $485  S680
1x1251B11/12 . .74.8 MW 6930 Bty 49.2% 1x251811/12 1x26 MW, 2P  $51.0  $681
2x1 RB2W1 ... .. 757 MW 6665Btu  51.2% 2xR8211 1x24 MW, 2P $61.0  $806
KABC-1....,... 77.7TMW 66408t 51.4% 1xGT8G 1x25MW, 2P $540  $695
CC205P ....... 778MW 8110Btu 42.1% 2xFrSPA 1x27 MW, 2P  $479 3615

| Cobra1.64.3....90.4 MW 66158l 51.6% 1xV64.3 1x32 MW, 2P 8585  $647

24 ' 1957 GTW Handbook
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iy Turnkey Combined Cycle Plant Price Levels (Continued)
ii Average standardized tfurnkey combined cycle power piant prices in 1897 U.S. doflars for a basic
gt o natural gas-fired combined cycle with gas turbine generator, unfired multi-pressure heat recovery
-; boiler with no bypass stack, condensing muiti-pressure steam turbine generator, step up trans-
1 former, water cooled heat rejection, standard controls, starting system and plant auxifiaries, and gen-

: erally with dry fow NOx gas turbine. Depending on scope of equipment, site specific requirements,
i’ geographic location and competitive market conditions, these prices can vary considerably.

. Flant Net Plant LHV Heat NetPlant No.Qas No. Steam Prica $ per
Model Output fAats  EmMiclency Twrbines Turtines . Miilionsg kW
1xP200-PFBC .. 1000 MW 8030 Btu 42.5% 1xGT35P 1x83 MW, cond. $120.0  $1200
GUD 1S.64.3A. ..101.0MW 6355 Btu §3.7% 1xVE43A  1x31MW, 3P  $747 8740
S-106FA ....... 107.4 MW 6420Btu  53.2% 1xFrEFA 1x40 MW, 3P°  $78.8  $741
CC2-6000 ....., 111.0MW B400Btu 53.3% 2xLMB00OPA 1x27 MW,2P $73.0  $658
S-2068 ........121.7 MW 6330Bw 49.3% 2xFr.6B 1X46 MW, 2P  $65.0  $534
2x1Trent......, 1272 MW 65758ty 51.8% 2xTrent  1x32MW,2P  $890  §700
S-107EA ....... 1302 MW 6800 Bty 50.2% 1xFr. 7EA 1x48 MW, 3P  $58.6  $450
KA13D-1....... 147.1 MW 69208t 48.6% 1xGT13D IXSIMW, 1P $749  $510
2x1 251811/12 ..149.7 MW 6930 Btu  49.2% 2x251B11/12 1xS2MW, 2P  $78.5  $524
GUD 1.84.2.... 1630 MW B630BtU 51.5% 1xV84.2 ISOMW, 2P  §747  $458
KATINZ-1 ...... 171.0MW 6600Btu 51.7% IxGTIIN2  IxS6MW,2P  §$77.9 . $455
1x1501DSA ....179.0 MW 6570Btu 51.9% 1x501DSA  1x60 MW, 2P  $765  $427
GUD1.9842..... 238.0 MW 6550 B S2.1% 1xVe4.2 1x88 MW, 2P  $101.5 $426
8-107FA ...... 258.8MW 6030 Btu 56.0% 1xFr.7FA 195 MW, 3P*  $1129  $436
GUD 1S84.3A .. 260.0 MW S885Btu 57.0% 1xVBA.3A  1x84 MW,3P* $1139  $a38
S-207EA ...... 263.6 MW 6750Btu 50.6% 2xFr.7EA 1x101 MW, 3P $105.8  $401
KA24-1 .......267.0MW 5940Btu 57.4% 1xGT24 1X97 MW, 2P $1148  $430
1x1501F ....... 268.1 MW 5980 Bty 569% 1xS01F 1x97 MW, 3P*  §111.0 5414
GUO 15.94.2A . Z85.0 MW 6095 Btu 56.0% 1xVS4.2A 96 MW, 3F  $1123  $384
S-109FA ....... 376.2 MW GQS0Btu 56.3% 1xFr. 9FA 1x139 MW, 3P* $137.7  $366
GUD 1S.94.3A . .380.0 MW S8B5Btu 58.0% 1xV84.3A 1x120 MW, 3P~ $1429  $376
KA26-1 ........3960MW 5830Btu £58.5% 1xGT26 1x133 MW, 3P* $1505  $380
KATIN2-3 ..... 517.0MW 6S50Btu 52.1% 3xGT1IN2  1X172MW, 2P $1784  $345

| S-S07EA ......620.0MW 6800 Bty 502% SxFr7EA  3xBSMW.3P $207.7 8335
GUD 3842..... 718.5 MW 6490 Btu 52.6% 3xVve4.2 X270 MW, 2P §244.7  $340
KA13823 ...... 727.5MW 6380 Btu 53.5% 3xGTI3E2  1x250 MW, 2P $2444  $336
S-209FA ....... 7S7.5MW €020 Btu 56.7% 2xFr. 9FA 15283 MW, 3P" $2408  $318
GUD 2.943A ...760.0MW 5883 Bty 58.0% 2xVS4.3A  1x260 MW, 3P° 82584  $340

* with rohead
26 1997 GTW Handboak




