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JOINT CALIFORNIA ENERGY COMMISSION/STATE LANDS COMMISSION
PUBLIC WORKSHOP TO EXPLORE COGENERATION
IN THE LONG BEACH HARBOR AREA
'LOS ANGELES COUNTY

The State Lands Commission and the california Energy Commission
jointly spensored a public workshop to explore possibilities for
a cogéneration project to serve the City of Long Beach harbor
area. The purpose of the project would be to enhance State
revenues through jncreased recovery in oil field projects and
reduce air emissions from oil field operations and enexrgy
generating facilities. The power produced by the project could
provide an economic energy source for port operations and local
industries. The workshop agenda is attached hereto as

Exhibit "A".

Topics presented and discussed included:
(a) The State Lands Commission’s interest in increasing
economic o0il recovery while improving the environment.

(b) The Energy Commission’s mandate to promote generating

efficiency, an overview of its power plant siting
process, new developnents being studied in gas turbine
designs and fuel options which increase efficiency and
reduce emissions, regulations and pending legislation
affecting cogenerated electricity and steam power
sales.

Wilmington oil field enhanced oil recovery through
stear flooding and possibilities for additional oil
recovery using cogenerated steam.

The scope of possibilities and economic benefits for
potential uses of cogenerated power in the harbox area.

Possibilities for cogeneration combined with
desalinization to increase regional water supply and
provide feed-water for steam generation.
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(£) Public utility €lectric power generating capacity and
demand forecasts for the port area.

A summzry of presentations and discussions is attached as
Exhibit "B".

The one day workshop was attended by scventy persons representing
oil producers,; refiners, public utilities (electric and gas),
port ijndustries, ccgeneration developers, engineering
consultants, environmental consultants, gas furbine manufacturers
and representatives from state ané city government agencies.

A guestionnaire was distributed soliciting interest and concxins
related to a cogeneration project in the port area. A copy of
the questionnaire and a tabular summary of responses are attached
as Exhibits "C®" and "D". The responses requested more
information on cogenerated eleccric power (82%), generation
capacity/needs in the port area (68%) and cogenerated steam
(63%) .

The workshop indicated a desire for further exploration of ‘@ port
area cogeneration project. Of the responses received, 14
expressed interest in participating in a working group and 36
regquested to be informed on the progress of such a group.

The next phase will be Yo assemble such a group, SCOp=2
exploratory tasks and further delineate the feasibility,
opportunities and constraints of developing a cogeneration
project. in the Long Beach Harbor &rea.

AB 8843
N/A

BXRIBITS?
A. Workshop Agenda.
B. Workshop Minutes Summary.
¢. -Questionnaire.
D. Questionnaire Results.
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TATE LANDS COMNIBEION CALIPORNIA ENERGY COMMISSION
PURLIC WORKSEOZ?

COGERERATION IN TEE LOKG BEACH EARBOR ARER

MARCE 13, 1951

LORG BEACH CITY COUKCIL CHAMBERS

133 West Ocean Boulevard
Long Beach

A. RWELCCHE Mr. James Trout

The workshop was opened at 10 A¥M by Mr. James Trout, Assistant
Executive Officer of the State Lands Commission. Mr. Trout
welcomed the participants on behalf of the california Energy
Commission and State Lands commission, and summarized the
involvement of State Lands staff in the Long Beach Unit
Cogeneration Project which was studied several years ago. This 50
Mle plant was scoped tO poOvwer rhe Unit and provide stean for
1imited thermal recovery and crude dehydration. The project was
shelved in 1986 when *he oil price dropped and air emission
restrictions tightened.

Mr. Trout then explained why interest in a cogeneration project has
been renewed. Today's higher oil price has improved the economics
of cogeneration, the potential exists for jncreased recovery
through enhanced thermal recovery, and equipment has become more
efficient and less polluting.

B. OPENING REMARXD ¥r. Sen Colasas/Hr. Paul Mount

Mr. Zen Colazas, Director of the City of Long Beach Department of
o0il Froperties, which operates the Long Beach Unit o3l field,
extended the City's welcome to the workshop participants. Mr.
colazas cited the 1ong history of cooperation between the city and
the state in operatien of the Long Beach Unit oil fieid and stated
that, although the city is cautious about the environmental and
economic impacts of a cogeneration project, there is potential for
positive impacks to port area industry, econony, and job markets.
He added that fegresentatives of all City departments, who would
have input and iippact in zpproving a cogeneration project, were
present, and would help and answer guestions as needed.
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workshop,
that M-,

area cities,
investigat
Mr. Mount

Mr. Mount stated that the purpose of identify
areas cof interest in Cogeneration, uncover benefitg and adverse

impacts of suc Ct, and determine hoyw to proceed with the

.

Copies of the slides Presented by mr, Mount are attached ag
Appendix 1.

C. THE CEC BITING PROCESS ¥r. Norman Wilson

Mr. Norman Wilson, Siting Office ffan
Commigsion, Presented an overview of
plant siting Process,

issionty role in the
ited by 1aw to thernmal
¥r. Wilson stated that he
i ts of tha state
than 100 My,
Commission's

Project would be able to comp
ordinances, regulations, standards,
feature the analysis of

o avoiaq




Mr. Wilson characdterized the Energy Commission's AFC process as a
none stop siting process.® He explained that an applicant can
begin constructicn as soon as the Commission approves the project
unless there are conditions to the contrary. The AFC process has
been: declared to be the functional equivalent of the CEQA procuss.
Therefore, no Environmsntal Impact Report is prepared for an AFC.

Mr. Wilson noted that all meetings between the applicant and Energy
Commission staff during the siting process are publicly noticed at
jeast fourteen days in advance, and that meetings are held in the
project locale to facilitate public involvement. After approval of
a project, its construction and operation are monitored Ly Energy
Cocmmission staff to ensure compliance with the approved peraits,
and amendments to the approved plans must receive prior approval.

A question was received from the floor regarding new source review.
¥r. Wilson answered that during the AFC, the air district provides
a Determination of Compliance (DOC) wnich is the same as an
Authority to Construct (ATO). The DOC contains air quality
construction and operating conditions and these are included in the
Commission's decision when a plant is approved. Therefore, the
appiicant does not have to go back to the air district for an XT0.

Anothor question was asked concerning the Energy Commission's role
in permitting plants of less than 50 megawatts output. . Wilson
answered that The Energy Conmmission has no jurisdiction in such
projects. Mr. Wilson gave a brief explanation of the Small Powver
Plant Exemption (SPPE) process which exempts a project frem the
commission's AFC process and returns the project to the local
agency for permitting. He said that the exemption is anchored on
two findings: 1) as for an AFC, the project must pass the "need"
test, and 2) the project must not have 2 significant impact on the
environment.

Mr. Wilson repeated that part of the @“nergy Comnission's legal
mandate is to take measures to increase the efficieancy of ensrgy
genexation, and introduced Hr. Steve Baker of the Commission’s
Engineering Office to discuss new technology in turbine generation
efficiency.

D. ELECTRIC GENERATING BPRICIZNCY }r. Steve Baker

KMr. Baker provided a summary of his presentation and slides, which
are attached as Appendix II. His presentation highlighted the
section of the wWerren-Algquist Act which directs the Energy
Commission to carry out technical assessments of advances in power
generation, the objectives of the Energy Commission's prograa on
generation efficiency enhancement, and some advantages of increased
generation afficiency, including reduced fossil fuel usage, reduce
emissions, incressed safety, energy security, and more reliable

service.

Kr. Baker was asked during this presentation to defip
of "promote an increase in systen-wide generatipl ;




reduce demand for hoh-renewable fossil fuels." He answered that
this largely takes the form of jaw-boning and arm-twisting. Mr.
Baker was then asked what the Energy Commission's pesition is on
renewable fuel sources. He answered that the Commizsion
enthusiastically promotes them, but the economics of guch projects

make fosgil-fueled projects attractive for the time being.

Following this, Mr. Baker presented an uinformative overview of
conventional and advanced gas turbine decigns, including
i of development. He

nome funding to s proje
tachnology, and that applicants for such proj
siting process benefits.

A cuestion was asked from the floor regarding the incorporation of
desalination techniques into cogeneration projects. Mr. Sanm Tacdros,
president of SuperSystems, Inc., 1 capabilities,
applications, i in the port area.

i i ould produce fresh
water having 25 i i which is bhetter than
tap water. He i uch project currently under
consideration, desazlinated water into the

This project
distillation plant.
reduce stack enissions, the plant would cost $ss million to
construct, and would produce 150 ppm water. With SCR, which is
required by SCAQMD, the plant would cost $80 million to construct,
and could produce 90 ppn water. The increased capital cost makes
tha economics of this plant marginal. Mr. Tadros asked if
increasing plant size to more than 50 MWe would help .n the
permitting process, Bazker answered that plants between 50 and
"Small Power Plant Exemption®, which is
Declaration in the CEQA process.

Mr. Tadros further stated that selective catalytic reduction vnits
use ammonia to reduce emissions os nitrogen oxides. The usa cf
ammonia presents safety hazards, Mr. Tadros said, and results in
slippage of ammonia to thas atrmosphere, which he characterized ag
“replacing pollutants with poisons.” Mr. Rick Cassinis, Executive
Director of Harbor Cogeneration Company, offered that the Siemens
catalytic reduction unit is capable of reducing oxides of nitrogen
to nine ppm without slippage and uses aqueocus ammonia instead of
ty hazards significantly. Mr.
ed in the Harbor Cogeneration
e by Mitsubishi, has operated for over twc years
without signs of reduction, and is pProjected to have a four to five
year life. This extended life, Mr. cassinis said, makes the use of
the SCR technigue for emission reduction economic. Mr. Cassinis
further stated that use of dry w-NOx combustion technol
combined with SCR has attractive econonics as well ag viranma
benefits. Mr. Baker added that use of NOx control ta
use of urea instead of ammonia further reduced sag¥ity




B. WILNINGTON OIL FIBLD Hr. Kike aufiiex
STEAK FLOOD OPEZRATIONS

Mr. Mike auflick, HManage t Analysis for Inion pacific
Resourceas company (UFR about the advantages of
cogeneration in supplY Enhanced 0il rRecovery
(TEOR) operations an 1 additional oil recovery that is

ssible chyough 2pP £ this technique. cCopies o€ the
slides used by Mr. aufliick are attached as Appendix III.

Union pacific operates 3an active gteamflood and waterflocd on

i Island, which receives stean and power from the Harbor

i Auflick stated that the primary

ration is reduced power costs. He

cent of the total cost of the

and that producing

life 2 overy of the

ted pover has proven to be very

reliable, and meets the utility's need for additional generation

capacity during peak pover periods as well. A second goal of

cogenaration, Mr. Auflick said, 1is to convert the waste energy

produced during electric generation to steam that can be used in

TEOR projects or for ref inery processes. Mr. Auflick cited the

environmental compatib ¢ union Pacif jc's project, saying thed

it is an active exanp £ ing in compliance with current and
future &iTr regulations.

auflick then discussed the potential for additional TEOR
the LA Basin. He started bY describing the Wwilmington
an extensive deponit of heavy oil comprising rumerous
y! many faults. Mr. Auflick pentioned
'Union pacific are separated intoc 32
Mr. Auflick stated that
one to two kpillion barrels of oil £
g EOR techniques.

Mr. Auflick then discussed sona techniques which are or may be used
<o recover additional oil. He described the waterflood techniques
currently in use in many parts of the field. Mr. flick
charactm:ise& waterflood operations as peing

stated that thage operations nay le 50

unrecoverad oil upon completi :

recovery cperations, which he s2 rocover 50 Tt 180 percent
additiomal cil. Mr. auflick then & 4 other enhanced yecovary
techniques which may come ijn the future, guch as carbon dioxide
filocoding.

wr. Aufiisk then @Xpa : > opportunities using
cogem@ratiori in the He stated that a 100 MWe

’

plant would be econoni i y steam and elactricity

for & steanflood project if e , 1 is recovered fc
give parrels of steanr injected, '« a thirty yoear—pFe 3
Mr. Auflick gtated that 4en to rfifteen 100 MWe

required te stoan the antire Wilmington £ ield




>l to waterflooq operations, My, Auflick Stated that
steanfloog techniques are leagg energy intensive than waterflood
techniques, and also require jesgsg surface Property to implement.
Mr. 2auflick Stated that Staanflood Operationg could free up 8o
Parcent of the surface Currently used in the bort area sop
waterfloogd Cperations.

Mr. Auflicy Providea Union Pacific!
illustrate th eration.

is expecte
Studies conducted during
contra

‘covery process.
<k said, th tion plant can
load~following Rode.

obPerationsg,
Heat doeg not have
"huff ang purfw

g
faciljtjeg, he 89 Mye plant Currently

quarter of UPRC's tota) Yecovery plan.

Mr. Auflick concl
Angelesg Departn o)
Cogeneration Plant in the area.
Harbor Cogeneration Company,
reserves in Colorados, ang

California,




7. COGEHERATOR FUEL OPTIONS Mr. Rick Cassinis

Mr. Rick Cassinis, Executive Director, Harbor Cogeneration Company,
provided infermation on fuel options for cogeneration projects.
Copies of the slides presented by Mr. Cassinis are attached as
Appendix IV.

Mr. Cassinis emphasized the importance of fuel price in project
economics by stating that fuel cost is 70 Fercent of cogenerator
operating costs. A competitive fuel market is therefore needed to
assure viakility of cogeneration projects. For most Projects, the
fuel of cheice is natural gas.

Mr. Cassinis stated that a typical cogeneration plant, consisting
of a gas turbine with an exhaust heat exchanger to generate steam,
hag two fuel injection points. The first is the turbine itself,
which reguires a 300 psig supply pressure. To build a new
cogeneration plant on Terminal Island, would probably reguire
compression or installation of a new gas pipeline acrcss Cerritos
Channel. The second injection point is in the duct burner of the
Heat Recovery Steam Generator, which uses natural gas at 30 psigq.
Duct burners typically run at 30 percent excess air in the exhaust
stream, and they can be used to boost output for peaking use.

Mr. Cassinis continued his presentation by discussing the different
types of fuel which may be used in cogenerator turbines. He
started by discuseing gaseous fuels available in the port area.
The preferred fuel is natural gas. It is in good supply, due to an
extensive necwork of intrastate pipelines and planned interstate
pipelines. The second fuel source is LPG, which may be either
propane or kutane. The third source is local refinery gas, which
has high hydrogen content and high btu content. Ultramar refinery
has a distribution system to other refineries for its reiinery gas.
The fourth source is local produced gas. This gas, Mr. Cassinis
said, has high carbon dioxide and . oxygen content, and
correspondingly low btu content. The fifth source of cogenerator
fuel is coal derived gas. This type of gas is also low in btu
content, ranging from 250 to 300 btu per cubic foot, but can be
used in a gas turbine.

Mr. Cassinis continued by saying that ligquid fuels may also be used
in a cogenerator turbine. These nay be conventicnal fuels, cuch as
digtillate, crude oil, and resid, or unconventional, sguch as
naphtha, natural gas liquids, and natural gasocline. HMethanol is
another important class of liquid fuel. Mr. Cassinis noted that
projected air quality regulations may eliminate liquid fuels from
use in the basin due to the difficulty of scrubbing stack
enissions.

Further discussiocn between the speakers and the participants of

cegeneraticn economics and the need to bring together on and off

peak power users, steam users, and competitive fuel Bupplic
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pProducing 25 ppm tds water.

help the cogeneration ' Faci
requirements, and, b water, load follow
can be facilitated. icti : be used for Loi
feedwater in Tadros noted that,
multistage Qi

water.

atmosphere.
water.

Prejected Price of fresh water produced by distillation, stated Hr,
Tadros, is $2 per million gallons, Compared to MwD'g price of $i
per million galions.

nt Exemption, for

eéxempt form the Needs

on projects. They also

nust demonstrata, 11 cause no significant
environmental

raceived,
o refinery,
and the Champlin

Tae question was 2sked "If a plant ig bigger than 1035 MWe, how long
does it take to get a pernit from the CEC?® Mr. Wilson answered
that the arc Process takes twelve months, once the spplication ig
conplete.

Hr. Mount asked if any cogeuneration
Planned in the area. Sam
considerin i. i A representative of Pacitic
' hary TEOR economicg study was
ice of steanm Produced by
cogeneration. that the stean Price ig tied
to the fuel pri r Cogeneration plant, The fuel price
formuia is calculated using one half the Price of fue) gas and one
half the price of local crude. at $18 per barrel .oil. R L Lk
said, this equates to $1.50 Per million btus. The
could drop to lass than $1 per million btus at a




Wilson expanded on the question of community reaction to a large
plant by stating that air guality issues are probably a more
difficult issue with ZThe community. He stated that if the plant
site is rcemote from people and houses, such &s in a refinery,
community reaction problems are eased. He cited a proposed project
in Crockett that was to be located 75' from the nearest house as an
example. This project was debated for four and one half years
before it was ultimately withdrawn. The biggest challenge, Mr.
Wilson said, is to find a good plant site first.

Mr. Mount summarized the issues raised at the workshop and stated
that a folliow-on project would be initiated to explore these issues
and opportunities for cogeneration in the port area. This project
would be implemented through smaller workshops of interested
participants.

Hr. Trout concluded the workshop by thanking the participants for
their interest, and the City of Lorg Beach for its hospitality in
providing the use of the excellent facilities.
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[Slide 13

The Energy Commissgion?

"The commission shalj conti
assessments, research Projects, ang datg Collsction directed to

« technicaj

reducing wastefu], inefficient
energy, iaclud.ing. s «Rdvanecsgs ir
[(Warren-Alquist Act (PRc §25401(e));

[s1ide 23
Objectives of our program on generation efficiency erhancement

include:
* Promoting gap increasge in systen-wide generation
efficiency to reduce gemang for non-renewable fossil

~less fossi) fuel burneq
~less Pollution generated
Reducea safety

Caeaper powey
Reduced influence of foreign fuel Suppliers
of service (veltage Support, 1icaq

frequency control) due to ability t¢o retain
ration (in air basing)
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what is 2 gas gurbine? ..
A gas turbine ijs a heat engine similar to, in basic

L 4

[slide 41

L 4

principles, an automobile engine. Air is compressed in
a rotary compressor, then fuel is purned tc heat this
conpressed air, which then expands against machinery (a
rotary turbine) to produce work.

The DANY variations on & theme, and their agvantages:

Technelegy Efficiency NOx Emissions
simple Cycle Gas Turbine 32-40% 120 ppm
apry Iouw-NOX Cconbustor 44% ) 9 ppnm

(available aarly 1991)
scatalytic Combustor 2% ? ppnm

{siide 3,6)]

(s1ids 71

g8lide 8]

{81ida 93

L

Oone-, two- & three shatt

STAG® (Steam & Gas Purbine 40~51% 48-120 ppm
Conbined Cycle)
eGE spent >$100 miliion to develop Fraze 7P
oHAT (Humid Alr Turbine) cycle (by FluorDaniel) promises

7 of $3.7%.

STIG® (Steam Injected Gas 44% 25 ppnm
furbhine)
#5TIG uses less water than s non-STIG combined cycle, &
about 1i/3 the water of a rankine cycle, v/ wet cocling
Towars.

some intoresting sschnological advances pov in various stages
of aavelopments

1STIG (Intercocled STIG) 52.5% 25 ppm
oHigher pressure ratio & higher firing temperatures of

2




newer gas turbines, made possible by steam turbine blade
cooling or cooler air from intercooled conpressor, allows
efficiencies > combined cycles.

[(8lide 18]
.« IR-STIG (Intercooled Reheat 54% 25 ppm

STIG)

[slide 11}
« IR-CRGT (Intercoolad Reheat

Chemically Recuperated

Gas Turbine)

oAs of February 1, 1990 GE & GRI were discussing a
$300,000 combustion test of CRGT reformate.

[siide 123}
+« Gas Turbine, STIG or 45-55% 1-3 ppm
IR~STIG w/ Autothermal Reformer
§ICI Katalco {England)

gSoma typical machine statistics:
IM5000 = 33 MW, PR = 30, 0 = 37%
IM6000 = 42 MW, PR = 30, n = 40%
IM5000 STIG = 49 MW, n = 453
IMS8000 ISTIGC = 114 MW, PR = 34, n = 52%
1¥5000~based IR~-STIG = 195 MW, n = 56%
IM5000~based IR-CRGT = 160 MW, 7 = 60%

tSome major manufacturars:
-~General Electric (USA)

-Pratt & Whitney {USA}

-Rolls Royce (Great Britain)
~-ASEA-Brown Boveri (Switzerland)
~-Siemens-Kraftwerk Unicn (Germany)
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® Reduce electricity costs to hold rates down.

Generation Efficiency Chjectives
® Improve a






