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Post office Box 3 
Hauston,TX Z'o3laxU Srown & Root, Inc. 

January 12, 1995- 

Mr.KirkH.Edelman 
The Bank of Tokyo Trust Campany 
125 1 Avenue of the Americas 
New York, New York 101 16-3138 

RE Panda-Kathleen L.P. 
Draft Independent Engineering Report 

Attached you will find a dtaft technical reView of tk above referenced facility perfonned by 
Brown & Root, Inc. ('Brown & Root"). In accordance with Brown & Root's Scope of services, 
u detailed in the contract for this engagemem, Brown & Root ha evduated dl documentation 
made available for r d e w  to date. Brown&Root's preliminary findings relative to this 
engagement comprise the majority of this report. This draff report does not n e c e s d y  constitute 
Brown & Root's thal ophions. Information received after WeQesday, January I 1  was not 
reviewed and therdore not incorporated hto this draft repon. We anticipate revisions and 
updates to the enclosed draft report. 

The information contained herein is not meaat to imply that every possiilc design problem or 
condition of equipment has been i d d e d ,  or that no other problems exist. This drdt 
report is issued subject to the terms and conditions set forth in the agreement between The Banlc 
of Tokyo Trust Company and Brown&Root, ia-g the Limitations on the liability of 
Brown & Root contained therein 

. We trust that you wilt find this draft report to be idormative and helprl in gaining a greatex 
understanding of the technicat issues bvohred. We axe available to discuss this dratt report With 
you. 

SiiCdy, 

P/& 
Robert L Cate. P.E. 
Project Manager 
Brown & Root Power 

LTR002 
NCJ 

N. Clay Jones 
Project Consultant 
Engineering Comlting services 
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1.0 EXECUTIVE SUMMARY 

1.1 ovvview 

Brown & Root has completed on behalf of the Bank of Tokyo Trust Company 
('BOT') a 'due ditigaxe" review of docameats related to the Panda-Kathleen 
Cogeneration Project submitted by Panda Energv Corporation ("Panda 
Energy') and BOT. The Panda-Kathleen Cogeneration Project is a nominslly 
rated 115 megawatt (1 10 MW guaranteed net output) wgeneration fkcility and 
60,000 GPD didl1ed water brdlity that will be located in Polk County  leaf 
Lakeland, Florida. 'fhe hcility, to be owned by Paudn-Kathleen LP., a 
Delaware limited partnership, will duive revenue primarily h m  the saIe of 
eledrical capacity and energy to Ronda Power Corpodon with a ~ e ~ ~ n d a x y  
revenue stream from the sale of distilled water to o k  third @ea (to be 
identified). 

Substantial completion of the fa&@ Is scheduled for July 1, 1996. 

1.2 Performance 

Based upon the documentation reviewed, the facility h u l d  be ttChnicaIly 
capable of generating dectrical power u required to the Power 
Purchase Agreement. Brown & Root found no "fatal 5ws'  in the technical 
specificatiaq systems and equipment descriied. Although the cogeneration 
facility is generally well defined, some additional considerations partidariy 
related to avdabi l i ty / r~ i l i@ have been recommended in this report. 

Contractual provisions for performance testing and liquidated damages 

practices. Specific provisions for performance testing and liquidated damages 
assodated with the distilled watw facility were not defined. Thh is considered 
si@cant only 6.om the effect that the distilled warn Wty reliability has on 
the operation of the cogeneration facility. The cogeneration fw i s  
permitted to operate as a 'ZCTO discharge' facility. AU water ei3uent is Wed 
by the distilled water facility. 

assodated with the cogmuation facility ue In accordance with industry -. 

1.3 Project CostlSchedule 
CONFIDENTIAL 
PK 019665 

The EPC Contract Guaranteed Maximum Price of S63.5 MM appears to bc 
very competitive. As would be expected in this point in the projcct, the detailed 
design has not progressed to the extent 1 1 ~  to preclude Change Ordaa. If 
prudently controlled by the Owner, these Change Orden should represeat only 
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a relatively small increase in the Guaranteed AN A. S i s L e n d v  
unclear fiom the documents reviewed BS to the parties ultimately responsibl; 
for payment of price adjustments, 

_- 
The sixteen (16)-month rchedufe 6om time of financial closing (assumed to be 
no later than March 1,1995) to Guaranteed Substantid Completion on July 1, 
1996, i s  very aggressive but in our opinion achievable. Schedule risks appear 
to be mitigated by the Contractor having already patormed some engiaeedng 
at rik preselection of major equipmen4 and six (6 months of project 'float" 
until the Power Purchase Agreement "met' date of January 1,1997, More 
which the fhcility must be fizllv opcrational. It k w e d  that the Contractor 
will be required to iccclerate work schedula and equipment deliveries in order 
to meet the target dates. 

1.4 Operathg Cost, Budget, Pro Forma 

The Operation and Maintenance Agreement submitted to Bmwn & Rmt for 
review appears to be in accordance with industry W d s  and supportive of 
the long term facility operationat objectives. The O M  %ontract cost 
information had not yet been entered in the draft submitted, so it can only be 
presumed that the final negotiated contract amounts will support the OgLM 
costs presented in the Pro Formas. Based on Brown & Root's experience, the 
O&M costs presented in the Pro Fonnu appear reasonable. 

There appear to ba two technical errors in the implementation of the 
performance data (output and heat rate) in the pro f o m  These items are 
p e r f i x "  degradation and heat rate and i ts conversion into fircl 
consumption and cost. This is discussed in dctail in Section 92. These k n s  
should be reviewed and adjusted a~ n e e s a y ,  since they both directly relate to 
pr0je.d profit&%@. 

s i  

1.5 Pennib 

The permitting process appears to be progressing well with reasonable 
constraints b e i q  placed upon the facity. Permits for air, water use, industrial 
w8SteWbttr treatment s y s t q  management and storage of swface waters, and 
constnrction ofthe nahval gas pipeline have either been issued or are pending. 
A conditional Bite approval has been received fiom the Polk C o w  Board of 
Commissioners; and 8 'Certificate of Conwrency Determination' was issued 
m g  that sdcquatc transp~rtati~q solid waste, dra'ulagq p ~ 4  water, and 
mer hiities are available. Phasc I Environmental Asressment Rtport~ have 
been prepared for the cogeneration site and the natural gas pipeline CONF I DENT I AL 
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Although some issues must be addressed during detailed design of the fkility, 
it is Brown & Root's opinion that no major obstacles to obtaining the neccSSBIy 
construction and operating permits have been identified in the doarmem 
reviewed. 

1.6 Conhctr 

TheEPC and O&hd Agreements appear to be commerciany and technicaIEy in 
accordance with industry standards. Minor considdons have been presented 
by Brown & Root in this report. 

It is Brown & Root's opinion that signifimt discrepancies exist among the 
Standard Offer Contract. Gas PUrrhaK Contract, and the Pro €0- 

primarily regarding tenures. fhe Pro Foxmas are based upon a 25 year loan, 
term, whereas the tenure for the Gas Purchase Contract is through May 31, 
2016 with a three (3) - year evergreen provision, and the PPA provides d & d  
pricing provisions only through contrac€ year 2016. There is also no provision 
in the PPA that guarantees the facility will receive capacity payxqents prior to 
January 1,1997. 

The Gas PurchsJt Contract provides for only a portion of the fie4 required by 
the facility, with the balance presumsbb to be provided through "spot" market 
purchases. These purcha(w arc normally intemptable by the supplier, which 
wdd leave the facility without fire1 for periods of time. 

These WM issues have already bee0 identified and will hopefidly be 
immediately resolved. 

1.7 Conclusions 
2 

In Brown & Root's op'doq the following conclusionr can be drawn from the 
doamentation presented: 

Contradual d'saepancy issues as discussed above are the only major 
conixm~ Identified, and adequate responses should bc obtained prior to 
h c i d  closing. 

Thc facility 89 described should be capable of performifig as reqoired by the 
contracu 

0 Environmental permitting is apparently progressing well and s h d d  not 
impact project viability or economics. 
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The projea schedule is aggressive but ac 
. closing no later tha.uMarch 1,1995. 

The EPC Contract Guaranteed Maximum Price M competitive but 
vulnerable to Change Orders. Change Orders can and must be ControlIed 
by the Owner. 
The Pro Forma should be adjusted to reffect the e f f !  of normal 
equipment performance degradation 

a The O&hf &"t appurrs to be in accordance with industry standards 
and long tam operational objectives of the fhciliw, however, final 
negotiated contract mounts must support the Pro Forma (or vice versa), 

Performance testing and liquidated damages provided in the EPC Contract 
for the cogeneration fadtity are in &ordance with industry Standards and 
should protect the Lend=' interests. 
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2 .o 

2.1 Project Desviption 

The Panda-Kathleen Cogemration Project is a nominally nrtd I1 5 megawatt 
(110 MW guaranteed net output) natural gadfuel oil-fied, c a m b i d  cycle 
cogeneration plant and distiUed water fitcUy. The tacility will be located in 
Polk County on a 7.5 acre site in an industrial park adjacent to US highway 92 
west of 'Lakeland, Florida Kathleen will supply dectrical power to Florida 
Power Corporatjon under a 30 year power p u r c h  agreement, and provide 
the& energy to a steam host, which is a distiied water phnt to be owned by 
a subsidiw o f  Panda Energy Corporation. Output fiom the distilled watw 
plant will be sold under contract to a third party. The cogeneration f d t y  has 
received certification fiom the Federal Energy Regulatory CodSSjon as a , 

QuaIifiring Facility (QF). 

The cogeneration h&ty incorporates a singletrain, dual-fuel combudon 
turbine, ABB Model GTllNl, with '6y low NOx' canbustors, an un6rcd 
heat recovery stem generator producing appro>dmatdy 275,000 Ibdhr high 
pressure steam to the steam turbine and a mini" of 19,100 bdhr low 
pressure process steam, and an ABB 'VAX axid exhaust condensing steam 
turbine with assoCiated condenser. A cooling tower wilI wpply circulating 
water to the condenser and closed cooling water system. Natural gas will be 
the primary fitel for the combustion turbine with No. 2 hd oil IU backup. 
Electrical power generated will be 13,800 V, 3 Ph, 60 Hz. 

The hcility will be designed as a 'zero discharge" installation which produces 
distilled water by evaporating approhatdy 73,400 GPD of effluent h m  the 
cogeneration systems. 

2.2 Key Project Participaatt 

Panda Energy Corporation is the Sponsor ofthe Panda-Kathleen Cogeneration 
Project. Panda-Kathleen LP. (PKLP) will own and be responsiile for 
operation of the ficility. Services will be provided to PKLP by the following 
entities (see attached Organlrational Chart): 

Calpine - O&MContractot 
0 W a n d  Water Co. (subsidiary of Panda) - Steam Eost (didill& 

Associated Natural Gas (ANG) (F9uent of - Proposed NatUrat Giu 
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Florida Gas Transmhion 

CityofLakeIand 

Florida Powet Corporation 

0 UnivetsaEnsCo 

- ProposedGas 
- Transportation - PrearrangedGas 
Capadty Release, and 
Elearid 
Interconnection 
betweenPKLSd 
Florida Powa 
Corporation - PurchaserofElfxtrical 
Energy and Capcity - PipelineEngineecing 
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3.0 POWERAGREEMENTS 1 A 
3.1 EI&c Power silts 

PKLP will sell electric power to Florida Power Corporation (FPC) under a 

Corporation, effective September 20,1994, and executed November 25,1991; 
as amended by Letter &mer i t  dated April 29,1993, between Florida Power 
Corporation and Panda-Kathleen LP. The primary tenn of the agrewent 
extends from January 1,1997, through March 3 1,2025. 

Standad Offa Contraa be" P d d a t M m  LP. Md Floridr POWH 

Under the terms of the agreemeng a~ amended, PKLP will be paid for 74.9 
MW of electrical capacity at a rate which eScalate firom S5 .79kWlmd in 
1997 to Sld9O/kW/month h 2016. PKLP is required to reestablish its rbilitp 
to deliver the anttact capacity m two ways: FM, by its performance over the 
course of any contract year, and second, ifrequested to do so by FPC. Thc 
capaaty payment WilI be r e d u d  if P K D  faits to demonstrate its ability to - 
deliver the contract ~aapacity. At no time can the contract capad@ exceed 75 
Mw. 

PKIS will sell (up to I15 MW) of electric energy under the same rgrwnent. 
The rate at which PKLP will be paid for electric energy will be s e ~  on UI bout 
by hour basis by FPC, "AE-AvaiabIe energy AW, If FPC choow to ask 
(dispatch) PKLP for energy, the rate will be those rates included in the 
Standard Offer Contract. It is expected that this scenario will OCCUT less than 
5% of the time in the early years ofthe project. At other times, PKLP cdtl self- 
dispatch e l d c  energy to FPC and receive the As-Available rate. Due to the 
variability o f t h i s  rate, PKLP commissioned ICF Resources to undertake an 
'Mependent Atsessment of Florida Power Corporation's As-Available Rate." 
ICFs thorougfi analysis predicted the on-peak and off-peak rates over the term 
of the agreement, and confirmed that there an times, possibly during each day, 
wha it will not be economically attractive to operate the facility, For thh 
r w o q  PKLS assumed that the facility will operate for only 6,500 h o w  the 
W year (74%), cycling on and off as economics dictate. When the M t y  
does operate, the probable operating l d  wilI be 111 load. 

@Tote: The prick comments assume Panda and FPC fill in the pri&g gap 
after the yeac 2016. Also, Brown & Root 8s9umes Panda and FPC have 
agreed that Panda can produce and dl 115 MW under the Standard Offer 
Contract. No maxi" amount or ceiling is stated in the contract. Panda md 
FPC must cl- that energy and capacity payments will start when the fiscility 
achieves Commercial In-Service status, not neceSsarify January 1, 1997 as 
amended) CONFIDENTIAL 
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3.2 

There are also references in the Standard Offw Con L4=kfmJd& 
or debits.' Due to the high thermal efficiency of this combined cycle facility, 
and the low emission rate of the ABB combustion tuhine, PKLP may receive 
benefit fiom ita abiility to displace electric power generated by sources with 
higher emissions rates. 

There are several ahor points which should be daritied. 

b In Paragraph 8.6.1, there is 1 rdaence to 8 'value of ddaral p a y "  
option' which affects the vahe of the Capacity Account, which is, in 
owed by Panda ta FPC. We could find no definition of this option. 

b In Paragraph 10.2, the ' n o d  value of ddd payments. is uncleat and 
undefined. 

b In Paragraph 10.3, the 'vdue of emission credits or debits" is undefined. 

Electric Power Transmission 

Electric power fiom the fkdity will be ddvered to FFC via an dectrical 
interconnection between PKLP and the City of Lakeland. Tennr of this 
arrangement are included kr the Draft Tramhion krkrconneaion Agreement 
betwc.cn Pmda-Kathleen L.P. and the City of Lakeland. In Benerd, this 
agreement serves the intended purpose; however, t k r e  are wed minor 
p o k  which should be clarified, 

Section 5.1 - Fm transmission SeM'ce for 115,000 kW @ 69 kV conELicts 
with Appendix C in the agreement which indicated capacity reserved u 
74,900 kW. Further, there are times when the Wty can deliver power in 
exms of 115,000 KW. Lakeland's desire and ability to transmit the 
additional power is unclear. 

Seaion 5.4 - CHARGES FOR T"SMISSI0N LOSSES, the second 
paragraph and the last paragraph are identical 

- -  

Panda will be paid for power genemed during start-up and testing at 
Lakeland's as-available energy rate. We assume that Lakeland's system can 
accept 1 15,OOO KW of electric power during the testing p e r i d .  

b Section 6.2 - REACTIVE KVh Lakeland ~ t i C ; P a t ~  that Pando Will 
operate at unity (1.0) power factor, There is na language describing 
Lakeland's position ifpanda operates at less than a unity power faclor. 

CONFIDENTIAL 
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4 .O FUEL AGREEMENTS 

4.1 GasSappfy 

The primary supply of natural gar to hel the fkcility will be supplied under a 
cias Purchase Contract h e e n  Panda-Icathleen L3. and Associated Gas 
Senices, Inc. (AGSI). (At the time of this review, the agreement w u  in dra% 
form only.) AGSI will provide firm voluma of up to 20,OOO MMBaJd for a 
primary tenn extending fiom June 1,1996, through May 31,2016. AGSI w51 
additionally provide &el management semices for the dispatching of ps supply 
and transportation, the purchase and transportation of additional quantities of 
gas as requested by PKLP, the purchase and delivery of fiel oil as backup hd, 
and the sale of gas supply and transportation rights committed to PKLP but 
not required for operation on a day-today, or even hour-by-hour, basis. The ~ 

prict of the gas will be the ‘spot” price as established by a formula trV01Ving 
published spot prices, plus a small premium. (The spot price relates to 
intemptible sales agreements for short terms, usually thtty (30) days or one 
month) 

In Brown & Root‘s opinion, the pricing structure scem very favorable to 
PKLP. PXLP gets a lot of value and a lot of flaiility for a twenty (20) - year 
co”itment of gas backed by a parent guarantee for only A few pennies per 
MMBtu above the spot price. 

PKLP is very well protected against under deliveries, refmed to ILS Deflaency 
Quantities, AGSI is liable for repfacement gas cost, W d v e  costs 
(unspecified), increased transportation fees, and reduced revenues due to 
PKTJ‘r inability to generate electric* for sale. The full extent of the damages 
due to PKLP are a little unclear in that AGSI also has the obligation to manage 
the delivery of gas and backup fuel oii to the ficility, II is unclear what 
mechaoism PKLS would utiIize to obtain altemate hd supplies when AGSI is 
charged With this TeSpOfUibfiQ. 

We assume Panda will reconde the fact that the g u  contract tenure (20 yean) 
is shorter than the IOU tenure (25 years) as proposed We fhther aSSUme that 
the volume discrepancies will be adequately s d d r d .  At 1WA Ioad, the 
facility can use up to 22,800 MMBtu/d. As earlier stated, the Gas Purchase 
Contract provides firxu volumes up to 20,000 MMBtdd. Extended periods at 
111 loads can exceed the supply contract agreement. 

CONFIDENTIAL 
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There are also several minor points which should be clarified: 

The Capacity R e l w e  Fee is unspecified 

0 The Discount Fee is  unspecified 

0 The Pud Oil Managcment Fee is u n s p d e d  

4.2 GPI Transpomtion 

Natural gas will be delivered to the fkdity hom a nearby FGT pipeline. This is 
expected to be a high pressure (9W psi& pipeline, and suppIy pressure is not 
expected to be a problem. However, it is customary for the gas transportation 
contract to sped@ a minimum delivered gas pressure, this would be on the 
order of 400 psig for this facility. It would be beneficial to hdvc this spelled 
out in the gas transportation agreement 

PKLP ha a number of draft agreements in process (see list below), and one 
executed agreement, which, in sum are designed to provide the h 
transportation of gas to the facility horn designated pinta of supply. At this 
time it appears that, if suwssf idy concluded, the h a  transportation that 
PKZP requiw will be in place, Brown & Root notes, however, that the 
completion of these agreemenu should be I priority far PKLS at this time. 
Assuming fiim transportadon is available, the cost of this transportation is 
sigdcant, and as sua plays I role in the overall profitability of the h&ty. 

. 

The agreements reviewed to date include: 

0 December 6, 1994 draft Letter Agreement regarding Proposed Permanent 
Prcarr~ged Capacity Release Agreement between the C i  of Lakeland 
urd Panda-xathl~~n L.P. si 

Dccemba 6, 1994 draft Capacity Relinquishment Agreement between 
Psnda-Kathl~en L.P. a 'Acquiring Shipper', and the City of W a n d ,  bs 

w ~ q u i s h i n g  shipper'. 

. Drafi Em Transportation W c e  Agreement, b t e  Schedule FTS-I, 
between Florida Gas Transmission Company and Panda-Kathleen L.P. 

0 Draft Fm Transportation Senice Ag-eement, Rate Schedule FTS-2, 
between Florida Gas Transmission Company and Panda-Kathleen L.P.' 
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Btu!Ltl 
0 June 7, 1994 draft Lctter Agrement regarding "Proposed Permanent 

Capacity Release Agreement Between Ftdda.-& UuUty and Panda- 
Kathleen L.P.; Proposed Mutual Termination and Release of Liability 
Between Florida Gas Transmission Company and Pandn-Kathleen L.P." 

Draft Transmission and Release Agreement between Panda-Kathleen L.P. 
and Fiorida Gas Transmission Ompany. 

e Exccuted Agreement dated November 8,1994, between Florida Gas 
Transmission Company and Panda-Kathleen LP. fix the consmction and 
reimbursement of Panda-Kathleen L.P. delivery point. 
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5.0 

The basic thermal @e for PKLP is based on an ABB 1 IN1 Gap Mine/Genetator 
(GTG) in singlashaft, combined cyde e a g e n d o n  eonfiguration. A two pressure, 
unfired Hest Recovery Steam Generator (HRSG) is provided to generate steam h m  
the exhaust heat of the GIG. The steam U used for prscess and/or sent to the Steam 
TurbindGe6emtor (STG) to generate addm'od dectric power. The cycle i s  typical of 
most combined cycle plants. In Brown & Roof8 opinion the equipment and 
configuration selected ue suitable for the d c e  intended and the facility should 
provide many yean of re!iable operation No unusual operating problem arc f o r m  
over the expected operating range of the equipment. 

Several ABB heat balance diagrams were sent flx rtView. These incIuded 959,59OF, 
and 20°F ambient cascs on both natural gas and #2 fud oil, or six (6) totaL These 
indicate that the gross output of the facility vades &om 114 MW at 95OF on ga9 to 133 
MW at 2oQF on oil. There is also I handdrawn (not ABB vexified) heat balance 
diagram at 72T, the nominal annual average ambient temperatwe, in the QF 
application. This case indicates that the average net output of the facility is a nominal 
115 MW. We note that none of the case received r p e c W y  correspond to the 
summer and win- average cases that were used u the basis of the Pro Forms 
performance projections. 

The EPC guarantee case iS the 95°F gas-fied case mentioned above. The gross 
output at this point is 114.85 MW. The EPC guaraatee is provided at 110.0 MW net 
based on 4.85 MW of auJriliary load. This d a y  load repnsents 4.2% of the gross 
output of the facility. In Brown & Root's Ulperience, units of this type n o d y  
wodd usc 2.5% to 3.0?! d a r y  load. Therefore, the EPC contractor should d y  
be able to meet the contract guarantee. With this extra margin, it is k d y  that the'EpC 
contractor will qualQ for Same capacity bonus, as well. The same geneaal comments 
ala apply to the guaranteed heat raa 

It is our understanding the plan for this fscility is to operate on a cyclic basis, starting 
and stopping the c o g e n d o n  equipment almost on a daily basis. From a technical 
perspective, combined cycle systems such as this one are capable of operating m this 
manner without harm to the quipmult O&M costs would be expedcd to be 
somewhat higher than for a unit operated continuously at bate load, as discwsed in 
Section 9 of this report. 

Brown & Root has reviewed Exhibit F, Scope of Work to the EPC Contract and find 
this documat to be substantidy complete u II general specjdation for a 
cogeneration system to be provided. ha most a r u ,  the Swpc of Work provides 
appropriate equipment definition, redundanq requirements, materials of constnrction, 
and Codes and Standards which must be followed by the Contractor. It is r e c o p i d  
that fiuther detail will evolvc during the w m  of deqcd epghaUing design. 
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Brown & Roor oEis the following comments to Exhiiit F of the contract which we 
recOmmend be considereti relative to Scope completeness and fiE;lity reliability. 

5.1 Mechanical 

1. Section 2.1,3 requires I water spray dwperhcata. me desuperheata 
should be located h e e n  a primary and a secondary superheater to 
protect against water carry over to the steam turbine, 

2. I Section 7.5.1 requires plate and frame type heat exchangers for the c l o d  
cooling water system The circulating water side of these exchangers will 
probably need a c o ~ u o w  self cleaning strainer or at lerrst a fairIy large 
duplex strainer. Most pIate type heat exchangers have narrow passages 
and will not pass solids larger than 1 of 2 nun This requires straining down 
to 10 to 20 mesh 

3, Section 8.1 desuiies the make-up water treatment system. nere are no 
materid rquircments spec3ed for the demineralizad water tank, piping 
and wdvy and pumps. stain~ese et& for the pumps and piping would be 
necessary. There are three tanlcr called out in this sectioq and the only 
requirements are 'bolted design epoxy painted'. The dernineralizsd water 
tank should be lined, welded seam constxuctibn The appropriate Standard 
(AWWA fbr example) should be referenced. 

4. Section 9.4, Distilled Water Plantnero Discharge S @ u n  should include 
system availability/reIiabity guarantees along with the other performance 
guarantees. Section 9.4.4 statement that materids of an5truction 'shall be 
aritablc for the design conditions and intended 3ezvicc" leaves too much 
room for the Supplieis interpretation fiom a longevity and reliability paint 
of view, The m e  wmment applies to the r e q u i r w  for a 'guarantee 
against matcrial corrosion and/or erosion.' 

Section 6.1.1.9.g specifies stainless steel lube oil pipe be used downstream 
ofthe oil tilten u is normaJly required. S d o n  6.4.2.15.2, which specifies 
Carbon steei lube oil pipe should probably be modified to we. 

5. 

6. Sections 6.7.1 and 9.5 ref= to "bolted design epoxy painted" tanks, the 
"e as Item 3. There needs to be a more complete description of tank 
rcquiremaIts. 

7, Section 6.3.5 references Paragraph 6.9 through 6.1 1. These sections don't 
seem to exist. 
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8. Section 10.5 d l s  for a fuel oil unloading pump relief valve connection. 
Thae is no mention of an unloading pump anywhere in this sectioa Also, 
there is no connection listed for an overflow: 

9. Section 12.12.2.4.8.2, It is rocommended that oil heaters in outdoor oil 
reservoirs be provided to inhiiit water condensation in the reservoir when 
the equipment is idle. 

10. Section 16.3.1, ItMu 10 and 11 are &el oil unloading arm and &el oil 
pump building, This equipmen! is not described elsewhere in the scope. 
Section 14.6.4 states that the fuel oil pumps will be located o u t d b .  Thio 
ne& to be clari6ed. 

5.2 Electrical 

The following documents were reviewed in addition to the appropriate d o n s  
of the Scope of Work as the basis of this opinion: 

D* T i t l e "  'ntion 

12/15/94 T"ksionInterconnectAgrtcment 
06/13/94 Prop. 69 kVliine 

ElectridOneLine 

MasterEquipment/Lasd List 
LakelandElhc SptemTwenty-YearPlan 

1. The City of Lalreland 69 kV transmission Line which win carry the Panda- 
Kathleen power to FPC is shown on the citpss twenty (20) year plan as 
"future'. If the line does not yet exist, the schedule for the planning, 

reviewed. As saIe of power 6om tbe plant is dependent on this line being 
in service, the city's co&tment to its construction should be assessed and 
its progress should be monitored dosely to meet the planned July, 1996 in- 
setvice date of the Panda-Kathleen plant.. 

acquisition of  right of way, design and construction of this line should be - 

The design of the 69 kV interconnection for reliability f?om the standpoint 
of power export should be considered As currently planned, the Panda- 
KathIcen plant connection to the Lakeland 69 kV system will form a three 
ternivlal line between the W o n  and Wrnston substations and tk 
cogeneration plant A total of  three (3) circuit breakers will be requird for 
this line with one located in each substation and one at the cogeneration 

miles tow and the exposure to fhuh is therefore limited, this wangemem 
w3l impose a Certain limitation upon the p h  power a p o r t  reliability. For 

0 

plant. Although the kngth of this line is short (approximattly 3.5 to 4 E 5 
P u 
44 
CDW 
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example, ti fightning strike on any portion of this ee terminal line will 
require trippiq all three breakers, resulting ln disconnection of Panda- 
Kathleen fiom the 69 kV system. Fast breaker reclosing cannot be dowed 
due to the possibility of damage to the generator &om sn out of phase 
co~caion The usual scenario is for the utility to r a m "  between its 
o m  substations first, and der a suitable time delay to 'prove" I secure 
cannection, the breaker at Panda-Kathleen can then be closed. A plant trip 
may o a u r  during thh time duc to loss of had. Ifso, the plant will have to 
be restarted and reconnected with the 69 kV line and then ramped up to the 
desired output. 

A more reliable arrangement would include two independent path  for 
power export from the plant to the buyer, FPC. This would provide the 
ability for the plant to rem& on line and in synchronization with the utility 
system if one of these C O M ~ O ~ S  is momentarily opened such as can be 
expected during a storm. Automatic redosing of a simple line segment 
(ow containing no isolated generation) within a few seconds is a generally 
accepted practice. With this amngemcnt the two (2) connections can be 
maintained during normal operation and &e likelihood of an intermption in 
power export lo low. However, such an arrangemeat would require some 
additional capital expense and the cooperation of the City of bdcdand. 

C a r 4  consideration should be given to the design of the 69 kV 
interconnection and the intended operational procedures to be appIicd to it 
by City of Lakeland, including the following pa'hts: 

ProtectiveRelaying Scheme 
BreakerReclosing Schurrc 
Three-way Switch Scheme at center of line 
Generator Synchronidng Scheme for 69 kV breakers, ifapplicable. 

2. Eledrical equipment ratings will for the most part k determined during 
detailed design, Some discrepancies exist in the data rvdJable for review. 
Referrtrg to Che one line diagram &awing EE-320-061, the d n g s  of the 
main and a d a ~ y  transformers are identified as OMFA class, but only the 
OA rating is shown. The main transformer is apparently to be rated 
lSOn00 MVA and the a u x h y  transfbrma 3750/4687 KVA The 
transformer temperature rise above 30 degtees C average ambient should 
be stated (typically 55 or 65 degrees), 

3. At 150/200 MVA the main transformer will be adequately rated to cany 
the maximum cxpectcd export power. The auxiliary W o r m e r  rating 
aIso appears adequately rated based on the Total House Service Load of 
3 905 KW shown on the Load List. 

_ _ _ I  
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5.3 

A4 1 generatar output and seems quite conservative. One r B&bm; 
the assumption of 1.5% losses for the main t i d i n n e r  Md 1.9% for the 
M a r y  transformer. Transformer losses should not normally exceed 
0.5%. However, it is possible that isolated phase bus losses and other 
conductor Ioses arc included in these figures since they are not listed 
separateiy. 

4. Ihe value for house load is larger than the expected 2. 

5. 'Ihe Master EquipmenuLoad List descnics the main tnulsfonn~ IS being 
of three winding wnfiguration - It should be two'winding type as shown on 
the one line. 

6. The bhter EquipmMt/Load List and the one line diagram disagret on the 
rating of the Startup/Standby TiMstonner. One says 2000 W& the otha  
2500 KVA 

7. No mention WBS found of the cantto1 scheme related to switching between 
the startup/standby transformer md the Sw'liary tramformer. Suitabk 
safeguards must be employed to prevent out of phase swi.t&q between 
&we two sources. Such conditions could damage equipment and endanger 
personnel. The presence of a generator breaker shown on the one line 
diagram implies that the SU/SB traeufmer will be used inhqumt@ 

8. Appendix J, page J-1, first paragraph identiha the NEC and ANSI as the 
&&a for prodon  EEE should be included. Page J-2, &st paragraph, 
last sentence rads ' n e  following shortcircuit calculating standards shall 
be used where appropriate in the study. but m standards are listed 
hereafter, This Sentence should probably be deleted in view of the above 
ammutt. 

c i V i i  

Our review ofthe civil/&- aspects ofthe ptanntd power plant, at this 
stags has revealed no appucnt flaws with the proposed design Only 
conceptual layouts and descriptions are available at this time, and design 
criteria presented are still rather general; however, based on a limited redew of 
the mate& currmtly available, Brown & Root believe the concepts, criteria 
and methods d e m i e d  reflect conventional wlgineesing practice and normal 
power plant industry design, As to cadet and standards that have been 
referenced, the South Florida Building Code should be added to the List, 
especidy regarding wind loads. 
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Two ateas that will have to be addressed in the final plant d &LbE I 
1. Additional geotechnidgeophysical investigations wiU be required to 

evaluate deep sooil and rock conditions whae subsurfau cavern9 may odst 
at the site. The geotechnical report prepared by AlodSaxena  
ConsuItants, In% dated 2, September 1992, WBS for a proposed 
warehouseldistn'bution ficility and not a cogemation power plant. The 
power plant will indude heavy static and vibration equipment loads which 
are setthmt sensitive, Existing soil brings were only6 feet deep (band 
augered) and 25 &et deep (drilled). 

2. Site grade dention and drainage patterns will hpve to be adjusted to inwe 
the plant area is above the IOO-ytar flood plane, As indicated in Section 
13.2 of the Scope of Work documen4 'Polk County is a u ~ e d y  
conducting a flood study of the creek basin and now considers the entire 
subject property to be below the 1OO-year flood stage." ksuhs of' this 
study need to be incorporated into the final plant design 

S.4 Instrumentation and Controlr 

1. Section 2.1, Coda  and Regulations - ISA should be added to l h h a n i d  
NFPA and SAMA (Saent ih  Apparatus Manufactuten Association) 
&odd be addd to Electrid 

2. Section 2.3 should identifi, the party that is to prepare the TLUE GAS 
CONTINUOUS EMISSIONS MONITORING PLAN' for the 
Owner/Operator to file With the USEPA prior to plant start-up. 

3. Sedion 5.74 It is tccommended that ea& oil lubricated j o d  bearings 
and thrust bearing on the fkedwata pumps have bearing metal temperature 
detectors installed and monitored by the DCS. 'i%e tanperatwe detectors 
may w m  of impending conditions that might lead to bearing f a h s  which 
could cause unscheduled outages and equipment damage. 

4. Temperature transducers such as those specified in Sections 6.1.1.6.6.b, 
6.1.1.9.4 6.4.1.5.1.1, and 12.12.2,4.14 should be standardized to enhance 
design, construction and maintenance. ABB has quoted PTlW (Platinurn 
lo0 ohm RlDs) transducers for their equipment bearings. 

5. There appears to be mmc contradiction among Sections 6.1.1.7.4 623, 
and 6.43.1.3 regding Io&on and method of mounting the STG 
vibration monitors. Section 5.7.2 does not ddresa I tocation for the 
HRSG feedwater pumps' bearing vibration monitoring equipment. 

0 'do x z  
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6. 

7. 

8. 

9. 

coordinated. Bently-Nevada vibration monitorinn An*Bn4J TI 
tK specified for thi HRSG feedwaier pumps b&gs since that is the 
instrunentation which has been specified for the STG. 

Sections 6.2.9.2 and 6.2,13 should agree regarding how the GTG start-up 
and supenisory control will be done, with the bCS or with the GTG 
control processor. 

Section 6.4.1.5.1.1 should s p e  the requirement fix generator cooling air 
beat exchanger air in and a3 out temperature sensing. 

Section 6.4.2.4.3 should r& Bearings and b e a r i n d r d u  
hstmmentatian shall bc insulated where necessatg to prevent the flow of 
'shsft currents". 

Section 10.0 should be cladfled to state how many high a k r a c y  metering 
stations are required to be provided by the Contractor, one for each point 
of consumption or one serving all points of consumption. 

Section 11.0, the U C  section: This Section should describe the Maia 
Control Room, the Control Room Panel(s) and the DCS Console There 
should be a general panel description and generat spcciiiation included in 
this jection. Ihwe should be some discussion of the reladonship bawcen 
the Control Room Panel@ and the DCS Console relative to plant 
operation and control. Alarm annunciation type circuits &odd be specified 
to open circuit for the alarm condition indication 

10. Section 11.2.3.5, the last paragraph should be modified to provide a 
definition of the spare DCS quantitative and functional I/O requirements 
that is dearly understood by both the Owner and the Contractor. 

11. Section 11.3.73, the first sentence should be oorrected to read: Tubular 
gauge glasses shall 'not' be used for high pressure applications. 

12. Sedion 11.3.12, Brown Br Root recommends that copper tubing not be 
Sulfiy in the odorizer used on odorized natural gas instrumentation. 

attacks the copper. 

13. Section 11.4, Binary type logic d iag ram should be added to describe 
sequential, interlocking and tripping operations. 
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14, Sectioru 14.6.6 a d  17.13, Since proper operari B o I i e U L J  
Emissions Monitoring System (CEMS)-t &tid to operation of the 
GTG, CEMS building air conditioning should be 1 W ?  redundant, The d c  
units descn'bed arc d and the CEMS analyzers are extremely 
temperature sensitive. 

15. Section 17.6, The c4ntinUous Emissions Monitoring Building should be 
presswized with f i h d  conditioned air to provide the same type of 
envirorunent provided for the Control Room. 

16. W o n  18.18, It is r e a m " m e d  that the C E M S  be of the ext" ' eflue 
gss type to provide a controlled environment for the gas analprs and to 
"ize the risk of instrument damage should lightening strike the stack 

17. Section 19.5.1.1.3, The Contractor should be required to provide a 
guarantee that the CEMS will ced@ to USEPA and Florida Dcptment of 
the Environment requirements. The CEMS vendor should be T ~ X @ C ~  to 
provide the initial supply, as a mini", of EPA Protocol I caliiration g a ~  
for the CEMS in sufEcient blends and quantity for etart-pp, certification 
caliirations and initial operation 

5.5.1 Commeata Rdated to the Confidential Memorandum 

'Ihe Vicinity Map (Attachment 1) to the Construction and R d " e n t  
Agreement shows the pipdine meter station located on the FGT right-of-way. 
Locating the meter station at the proposed cogeneration plant site would 
elimiaate the need (cost) for acquiring additional space adjacent to the rightsf- 
way on which to build the meter station and any requiremenu for an access 
road. 

As shown on the Vicinity Map, the proposed delivery pipeline apparently 
parallels the existing FGT St. Petasburg lateral line a distance of one mile 
before leaving the existing rightof-way and departing south towards the 
cogeneration plant. It appears that the tap into the existing FGT lateral line 
cannot be made at this departure p o d  thus saving about one mile of pipe. A 
preliminary hydraulic analysis performed by Brown gL Root indicates n six (6) 
inch pipeline will be adequate to transport 22.75 MMcfd, the approximate 
maximum summer flow rate, 
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6.1 Envimamental Review 

Brown & Root has reviewed i n f o d o n  provided on the project scope, 
environmental permits, Phase I urvironmental assasmeat repom for the 
cogeneration plant site and the naturaf gas pipeline route, and local 
zonindptanninglsitc approval Thc pUm;#ing processes for the proposed 
facility and natural g a  pipeline are nearly comptete. Acceptable permits have 
been negotiated and public notice have been published. Comments are 
provided on the pennits and the permit status BS well as local planning 
approvals and the status of these approvals. Brown & Root has minor 
concerns related to Continwus Emission Monitoring System (CEMS) 
requirements, Title V Federal Operating Permit requirements, Title IV Acid 
Rain Program requirements, water use, historical & archaeological issues, 
gopher tortoise relocation, and noise issues. Environmental issuea d a t e d  
with the transmission line to be provided by the C i  of Lakeland should b 
reviewed ILS soon as information becomes available. 

6.2 Environmental Pvmib 

6.2.1 Air Pennitr 

The State of Florida Department of Environmental Protection PEP) issued a 
Notice of Intent to Issue an air permit for the Panda-Kathleen 115 MW 
Cogeneration Facility on Octobei 11, 1W4. The required public notice was 
published on October 21,1994 to initiate a 30day public comment period. A 
Notice of Permit and the final c pumit are expected shortly. 

The proposed combination state and federal Prevention of Significant 
Dettrioration (PSD) air permit i s  b d  on the June 6, 1994 air permit 
application and a September 19,1994 letter with attachments. Representations 
made in the air permit application and the September letter and atta&meats are 
by reference part of the permit. Any unauthorited deviation h m  the approved 
drawings or exhibits could constitute grounds for revocation of the pennit or 
enforcement d o n  by the DFP. The final plant design and operation should 
be consistent with the air permit and the associated air permit application and 
modifjing letter with attachments. A a p y  of the Oir permit application and 
mo@iq letter with attacheats for review and tbr fiture comparison with 
the final plant design and operation should be provided for review bv Brown P 
Root. CONFIDENTIAL 
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Customary GeneraI Conditions are included as part of the air permit. S p d c  
Conditions included in the air permit limit back-up &el oil 6ring to the 
equivalent of 500 hours per year of fid load operation and limit fix4 oil sum 
content to 0.05%. Emission limitptions in Ibbdhr are favorably based 011 
blocked 24-hour averages (midnight to midnight). The N& emission h i t  of 
15 ppmvd may be adjusted per Sp&c Condition B.5 to less than 15 ppmvd 
(20% over the demonstrated concentration rounded to the next higher number) 
if a rtquircd (Specific Condition 13.4) engheaing report demonstrates that 
lowerN& levels have been achieved. 

Monitoring requirements stated in Specific Condition D require a continuous 
emission monitoring system (CEMS) for N4: and, if necessary, for a b e n t  
g;u (Cm or a). We note that the proposed Scope of Work Section 1&18 
states that the facility shall have monitors for opaCity, N& S O ,  CO, and 02, 
SOX, CO and opacity monitors are not required by the air permit or a*sting 
reguIation. We note that section 18.18 does not s p e d i d y  state requirema 
for the data aquisitioa system. The draft permit note9 that 'the Federal Acid 
k i n  Program requirunCnts of 40 CFR 75 shal apply if those requirements 
became e f f i e  for this sourdemission unit' The applicabiitity of the k i d  
Rainhgram and 40 CFR 75 should be established so the CEMS design and 
reporting requirements can be finalized and reported to the DEP's Bureau of 
Air Regulation as rquircd by Special Condition E.3.b. 

In general, the Genernl Conditions, Spedfic Conditions, and the Best Available 
Control Technology @ACT) Determination prepared for this c o m b i i o n  
state and federal PSD p a d  provide a fivorable basis for the construction and 
the operation of the Panda-ICathfcen ficility. 

The Panda-Kathleea facility will be required to obtain A Federal O p e d n g  
Pennit per the Title V requirements of the Clean Air Act Amendmata 
(CAAA) of 1990 and the State of Florida State Implementation Plan An 
annual fee of approximately $25 per ton of pollutants h charged to find this 
permit program, This would equate to f 1 0 , 3 ~ c a r  based upon the permitted 
total pollutant emission limitations of 412 tons/year (TF+Y). Brown & Root 
btlicvcs the Panda-Kpthleen f d t y  is a new 'affected' utility unit that is 
subject to the permitting and other requiremenu of the CAAA Title N Acid 
Rain Program The Title IV permit and compliance plan rcquircmento would 
be handled bp part of the comprehensive Title V permitting process. In 
addition to the annual fee for this permit, S a  allowances would have to be 
purchased for approximately sZ,SOO per ton for the smaU amount of S O ,  
emissions coming fiom this facility and the CEMS provided would have to 

requirements of 40 CFR 75. would equate to $60,000 based upon the 
total pecmitted SO, ahdon limitation of 24 TPY. In Brown & Root's 

satis@ the equipment, catifitation testing quality m s u r ~ w ,  and reporting c1 
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opinioq these should not be any problem obtaining the Federal Operating' 
P e d  or the SO, allowances when required 

Although relatively s a d  amounts, it is sssumed that Panda haJ considered 
these environmental fees in the Pro Forma costa. 

6.2.2 Water Use Permit 

The water use permiC was issued on October 31, 19% by the Southwest 
FloridaWatefMana.ge.mentDistrict. 

The pennit note that the proposed projed i8 in the Southern Water Use 
Caution Area The pUmit transmittal letter notes %st the Govenring Board 
has formulated a watef shortage plan as referenced in Condition 4 of the 
Standard Water Use Pennit Conditions (Exhibit A), and will implement such a 
plan during periods of water shortage." It is possiile that during the E& of this 
projax water use could be restricted or suspended during a declatbd water: 
shortage. It i s  most likely, however, that water use would only be rdaed. 
ReJaimable water fesources pfe available in the project area-that may be 
suitable for cooling tower make-up, We note that Special Condition 2 require 
the pumittee to investigate the fwiility of using redaimed water u a water 
source and to submit a repott describing the fePsibility to the P& Data 
Section by My 1,1999. Water shortagw tend to develop during the April to 
May and the Octobber to December pdoCt, Water i s  not arrredy 1 problem 
inPolk County h s t  of raxnt heavy rainfalls. Water shortages cllll develop 
when periods of below normal rainfall fail to recharge the local aquifers. In 
Brown & Root's ophon, this appears to be a manageable risk. 

6.92 Industrial Wastewater Trvabncnt System Permit 

The Florida DEP issud a drift permit and a Notice of Znturt to Issue a pamit 
for construction of the Panda-Kathleen Cogeneration. F d t y  and the 
associated zero discharge water treatment system on October 19, 1994. A 
public notice was published on November IO, 1994. A 1Cday period is 
allowed for petitions to challenge the pennit. The Florida DEP issued a Notice 
of Permit and issued the p e d t  on December 6,1994. Any parQ to this pennit 
has 1 right to seek judicial review of the permit by filing a Notice of &ped 
within thirty days of the Notice of Permit. Brown & Rbot does not know if 
any appeals have bctn filed. 

We note the pennit states the capacity of the Wty as 110 MW while the air 
permit and other project doaments state the fiutity's capacity a 115 MW. 
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The permit's Specific Condition 3 notes that 'If histori gBhFT or archaeological 

artif8cts, such is man canoes, are discovered at any time within the prGject 
site, the permittee shall immediately nom the District M c e  and the Bureau 
ofHistoric Presemtioa..' While the risk may be mall it io ream"mai that 
an historical end archaeological survey of the cogeneration fhdity site and the 
natural gas pipeline route be performed to ensue problems do not develop 
latter that could impact the project's schedule. 

SpeciGc Condition 5 requires that the permittee emme that construction of the 
facility is as d e a c r i i  in the apptication and mpporting documents unlus 
proposed and approved prior to hplemmtation. Major changes coutd repult 
in s reapplication being required. A copy of the hdusuial wastewater 
treatment system application and my suppotting documents should be 
provided to Brown & Root for review and fbr establishing a basis for 
evduating the find system design and operation 

Sp&c Condition 30 requires the permittee to submit an application to 
operate the industrial wastewatet treatment facility. This requiremeat is not 
considered a problem and is only noted to completely identify all permits 
required to operate the facility. 

6.2.4 Management and Storage of Surface Waten - General 
Construction Fcnnlt 

This permit was hued on August 26,1994 b a d  oa an application submitted 
July 1,1994. The permit abstract references a 110 h4W cogendon fircility. 
Specific Condition 3 addresses h i m o r i d  and arcMogical artifaaJ in a 
manner similar to the Industrial Wastewater Treatment System Pennit's 
Sp&c Condition 3. 

Sp&c Condition 8 prohibits construction 'within the project area for any 
tacilitits or activities associated with or directly relat'mg to the surface water 
management facilitia until such time w the pexmittee has obtained ownership 
or c o d  of those areas necessary tor the suds water management system 
includurg all rights-of-way, easement locations, uplaad conservation buffer 
areas and wetlands.' We have requested a copy of the Surfacc Water 
Management General Construction Pennit Application and the construction 
plans submitted August 5, 1994 fir review, for 6lture reference, and for 
detembhg the status of land ~ d c d  to Construct the surface water 
management system. 

The Spedfic Conditions, Limiting Conditions, and Standard Conditions 
contained in the pennit appear to be reasonable and customary. 
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D I M D  V 
6.2.5 Construction Permit for Pipdine to Cogeneration Flcility 

In response to the Joint Application for Works in the Waiers of Florida for 
Panda-Kathleen, L.P. Panda-Kathleen Cogenemion Facility and Natural Gas 
Pipeline Project dated September 2, 1994, the Corps of J%@eers issued a 
p d t  that is valid for two (2) years authbridng hutahtion of the natural gas 
pipeline on September 16,1994. The Florida DEP conduaed a field review of 
the project onNovember 10 and issued a Notice of Intent to h e  1 permit on 
November 22, 1994. A public notice b requid. We are investigating to 
determine ifthe notice hns been published. A 14day public comment period is 
required. 

General Conditions and Specific Conditions have been provided with the State 
pennit. Specific Condition 2 addresses historid and archaeologid artifaas in 
a manner Stnilat to the Industrial Wastewater Treatment System Permit's 
Specific Condition 3 and the Management and Storage of Surface Waters - 
General Constxuction Permit Specific Condition 3. 

S p d c  Condition 11 requires that 'the permittee submit to the Department a 
Gopher Tortoise relocation plan approved by the Florida Game and Freshwater 
Fish Commission (FGFWFC) prior to initiation of construction' n e  joht 
apptication had noted thc presence of a s d  number of gopher tortoise 
burrows and had proposed coordinating the relocation with the local FGFWFC 
Lakeland area office. A FGFWFC permit is required and the application can 
not be submitted my sooner than two months prior to c~nstruction. 
Coordination is in progress and no problems are anticipated. 

6.2.6 Stormwater Pollution Prevention 

A Notice of Jntent (Nor) for the cogeneration site will need to be ded before 
construction starts to satis@ National Pollutant Discharge Elimination System 
(NPDES) requirements for hormwater discharges during construction. An 
additional NPDES NO1 will need to be submitted before operation begins at 
the cogeneration site for stomwater discharge associated with an industrirl 
activity. A Stormwater PoIlution Prevention Plan (SPPP) and a Spill 
Prevention, Control, and Countermeasure (SPCC) plan wJ1 need to be 
prepared, iubmitted, and maintained on the site. 
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DRkff T 6.3 Polk County Zoning & Plafining Approvah 

6.3.1 Cufificatc of Concumcy 

An applicatioa for concurrency review was submitted on August 8, 1994. A 
Cutificate of Conavrency Determination was issued on September 9,1994, to 
axti& that adequate transportation, solid waste, drainage, parks, water, and 
sewer fadlitea were available. 

6.3.2 Site Approval 

In response to Panda-Kathleen's July 29, 1994, Application for Non-Cat%ed 
Elecbic Power Generating Facility Site Approval, the Polk County Board of 
Commissioners issued Site Approval for a Non-cCrtitied Elstric Gtnerating 
Facility on October 25, 1994. The Board's approval was subject to tar (10) 
conditions. The project is required to undergo a commercial site plan rrView. 
Fuel oil usc beyond that initially permitted by the Florida DEP in the air permit 
would require an application for and approval of modihtiona and copies of 
permits, da& and records associated with the fscility. Compliance with "Polk 
County Flood Protection and Surface MaMgement code", Ordinance 8844  
(as amended) is required in Condition 8. 

Condition 9 requires that 'prior to commencement of o p d o n  of the Mty, 
the applicant shaII submit to Polk County Development SuVices Division a 
copy of their existing background noise level study,' aa referred to in their 
Response 19 (d) to the Impact RNiew by County staff Brown & Root 
requests a copy of the Applications Appeadix G - Impact Assessment 
Statement and a copy of the counvs questions and Panda-Kathleen's responses 
to the Impact Review for review to evaluate my representations made 
regarding noise and other environmental issues. Noise appears to be an issue 
of mcem to Polk County. The projcctls Scope of Work S d o n  20.5 makcs 
the Contractor responsible For all noise abatement and states "the mise levels 
fot the plant shall not exceed 80 dBA weighted sound levd at my property 
he. The noise levels shall be caleukted using the actual noj, fevels m d  
and subtracting the ambient noise levels measured previously". An 80 dBA 
sound pressure level is a relatively high level. Additional noise abatement may 
be required depending on the nature and location of critic$ receptors. Brown 
& Root notes a motel complex is located to the south of the agenuation site 

Condition 10 stlows County staf€ to t e h t e  disposal of nystalizer solids in 
Pok County IandfUg if' it is determined that the crystaliza solids do not allow 
the landfill leachate collection system to function properly. In the unwltly 
event this becomes a problw alternative solid waste disposal options could be 
investigated and could be used. This could impact disposal costs, but with 
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only 1,400 pounds per day of cryst& solids for disposal, this should have 
virtually no impact on overall projest costs. 

-. 
.- 

6.4 Phase 1 Environmental Site Aasetsmenb 

A Phase I Environmental Assessment Report has been prepared for the 
c o g d o n  Site, A smaU amow of solid waste md debris was noted during 
a site inspection on the previously undeveloped cogeneration site. N o  
discharges, suzfice staining, or abandoned containers were observed on the 7.S 
acre cogeneration &e. The r d t s  of the Ravvdoue Materials Suney WBP 

noted BS follows: 'Although visual observation of the property was limited by 
dense vegctation, no hazardous materials were seen on the p r o m .  The 
presenm of abandoned containers or dectrid transformers w a  not detected 
on the property.' A regulatory database review wgg performed for the 0.5 mile 
radius around the &e. The cogeneration site property did not appear on any of 
the databases. Environmental problems noted for adjacent properties are not 
expected to have any impact on the cogendon Site. Standard qualifications 
and disclaimers were stated. 

A Phse I Environmental Assessment Report WLU prepared for the natural gzu 
pipeline corridor. The report summar)( and conclusions state tbat 'Inspdon 
of the corridor properties revealed ody I d amount of sotid WBStt, one 
abandoned container, a waste oil storage tank, and a few waste oil containen4 
No discharges or surhce aaiaing was noted.' A regulatory database redew 
was pcrfomed for a 0.5 d e  dLtance around the p j p e k  comdor. The 
corridor propdes did not appear on any of the databases. The same 
environmental problems for adjacent properties noted in the cogeneration dk 
review were identified in this review. Standard qualifications and disclaimers 
were stated in the report. 

*. 
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7.0 SCHEDULE REVIEW 
-. 

, I- Brown & Root reviewed the provided EPC schedule for the project, Exhibit A - 1 of 
1 of the EPC Contract. The review is intmded to examine the overall validity of the 
schedule and " m e a t  on any potential problem mas, 

The EPC schedule is accelerated and is targeting a substantial completion six (6) 
months earlier than the PPA " m e t '  date of January 1,1997. This U accomplished by 
accelerating the overall schedule and major milestones. The mlerated milstoner are 
listed below; 

Contract Date Tarnet Date Acceleration 

Mobilize on Site Sep. 1, 1995 hk. 1, 1995 6Months 
Major Equipment on Site Jan. 1,1996 Oct, 15, 1995 2-1/2 Months 
Hydro HRSG Jun. 1, 1996 Jan 1, 1995 S M o n h a  
Substantial Completion Jul. 1,1996 Jun. 1, 1996 lMonth 

The total engineering duration for the project h w n  on the sJltmtle is approximately 
nine (9) months. We opine that a typical engineering duration for this type of project 
will be a 12 - 13 month e E o k  Apparently some preliminsry engineering &ort by 
Gilbert has bea  under way for some time. Brown & Root was not able to deter"  
how much engineering has ban done to date at risk The remaining nine (9) months 
could complete the engineering with some acceIe.ration. 

The major vendor selection is complete and vmdor e n g i n e  is indicated to be in 
process. The balance of plant equipment vendors apparently have been selected a0 the 

The receipt ofinformation &om the major q u i p m a  vendors B very knportant so the 
facility MDGVrrifip can M y  start. The power island quipment foundations are 
scheduled to complete design in rnid-l)ecembtr, 1995. This will allow thie ta 
purchase the bulk materials rquked for the concrete construction. At noti- to 
proceed, the fadlily design will have started five (5) months prior to construction 
mobilization Brown & Root's evaluation k the engineering could be as much as 40- 
45% complete at this time, dependent upon the amount of "at risk' work Considering 
the type of Wty, this should provide sufEcicnt information for construction to 
proceed without delays. 

purchasc orders are scheduled to be released for manuficruring at financial dosing. - _  
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. .  
I Proaement / Deliveneg 

Review of the equipment delivery durations indica- that'most are in-line with n o d  
expectations. The durations required &om start of vendor information to the delivery 
on site were compared to typical fabrication l ad  tima for thix type of hcility. Some 
the major equipment acquisition times are: 

Large Transforme? 
Steam Turbine 
C i a  Turbine 
HlUG 

Twical Panda - Kathleen 

12 months 6.m months 
12 months 12 months 

12 month3 12 months 
10 months lO-I/2 months 

The power block qdpment purchase orders were scheduled to be i d  for 
manufiauring in mid February, two (2) w& bdore the completion of the proposed 
March 1 financial do&. The vendors were scheduled to start their engineering and 
providing of information four and one-6alf months prior to this. The turbine 
m a n u f e e  could d e r a t e  the equipment delivery with selection of 'In production 
macbincs,' This acceleration a u l d  possibly require the vendor to re!- material for 
forging or &g prior to financial closing at their own risk. Brown & Root would 
have to review the vendor proposal information to confirm 

The generator transformer delivery appears to be aggressive at 6 lh months, but 
could be rchievablc Additional Wonnation concemhg the purchase order details 
would be required to evaluate. 

Construction 

The construction strategy for this project is a ~ ~ r r e n t l j '  for Wdsh to have a construction 
management team at the site. Walsh cunently plans to self-perfbrm some of the work, 
probably less than 90%. The remaning work will be subcontrncted probably &om 
major construction firms in the southeast. Construction firmt have been contacted f a  
subcontracting services during the estimate phase. S u b c m t " g  . philosophy is 
orpected to be on mait shop basis. 

_. 

Brown 62 Root reviewed the manpower requirements for the project. It is expected 
that approximately 250,000 work h o w  be required to complete the w o h  ovec a 
6fteen (15) month canstrudion period. Peak construction manpower should be 
approximately 200 people. In our opinion, labor availablility m the area is wrently 
adequate. Wdsh plans to have an adequate management &at the site to support 
construction Gilbert Commonwealth plans to have at lext two (2) j ~ ~ p l t  to paform 
resident engineaing fitnctions at the 
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Brown 8: Root believes the the WalsMGilbert Commonwcaith j naeFgJ 
plan which meets industry standard for constwtion servic& to build the project. 
Walsh and Guy F. Atkinson have the necessary consuuction resources (M labor, 
construction equipment, toots, etc,) to support the project. 

The construction duration fiom mobilization to substantial completion appears to be 
achievable, The duration is btteu! (1 5 )  month compared to a typical of eighteen (1 8) 
months for this type of facility. The acceleration is evident in the erection of some of 
the Mjor pi- of equipment. A comparison b below: 

Gas lkbine 
Steam Turbine 
HRSG 

5 months 
4 months 
5 months 

The erection timing of these pieces of equipment within the schedule could allow for 
an increase of duration and not impact the overall project schedule. 

Conclusion 

The development of an dmted target schedule is prudent to allow a contingency 
for unexpected delays. The cnSineering effort is ia progrw and, with vendor 
information dcIivered on tLne, progress should be sdicient to support canstnrction. 
Some of the major equipment fkbrication durations appear s h o ~  but couId be 
accomplished with early involvement by the vendors in the project. The o v d  
construction and startup duration is sufkient. Tbe EPC schedule h a goal 
probability of success considering the schedule contingency of the target d a w .  
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8.0 

8.1 

8.2 

BUDGETREVIEW 

Capital Cost 

It is Brown br Root's opinion that the EPC Contract 
very competitive. A &mbined cycle cogeneration fkility of this Ste will 
generally range S500$600kW, The cast of this Wty producing I l0,OOO kW 
net is S577kW which also includes the cost of the dktUed water plant. 

Project Cash flow 

Brown & Root reviewed the Gross Billing Estimate regresented in Exbibit L 
The billing schedule is  separated into engineering and design, pre-construction, 
cost of work and Contradots fee. The Eagineehg payment is distributed 
over a ten (10) month period with reasonable application to value of work 
performed. The pre-construction pa- total to S73,OOO Wore fibancial 
closing and is rearonable considering planning and project setup, expense, In 
February, 1995, at financial closing a billing of approximately 5%' is indicated. 
We assume the w'ority of this billing represents down p a w  to equipment 
vendors. In month thirteen (13), October 1995, 8 15% pa- is due for 
delivery of the gas and steam turbines. This is considered natoruble. 

The last payment in the project @ow, approximately 5%, is more than tht 
value of construction accomplished during the p a i d  and is probably retention 
held !?om equipment suppliers. In summary the Gross Billing Estimate reflects 
a reasonable payment schedule for value of work in place. 

Per the contract, the Contractor will break down the scope of work into items 
with assipcd payment vaIue. The Convactor is also allowed to dter the 
payment value of these items during the project while under the guaranteed 
maximum price. Reviews of the break down should be performed to Bssurc 
proper values are assigned, keeping payment relative to the value of work 
lccomplished. 
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9.0 

9.1 

OPERATION AND MAINTENANCE 
AND PRO FORMA 

O&M Agreement 

The draft OgLM agrement is a 'services" agrement for o p d o n  and 

and identifitd reimbursable costs are to the Ownets account and are 
considered variable O M  costs. 

maintellmce ofthe MIigby the operator. All purchased materia4 services 

Provisions are included, in the form of a bonudpenalty incentive, to encourage 
the Opetator to operate and maintain the mty in a " n e t  consisteat with 
that of a prudent Own= when operating and maintaining its own faciliq. 

In reviewing the d d l  Operation and Maintenance Agreernenq there are 
several items that, in Brown & Root's opinion, require attention by Panda- 
Kathleen, L.P. 

Section 1. Definition$ 

Th&e are two specific dates identified ("Commencement Date and Scheduled 
Commercial Operation Date), which have possibly changed due to the 
amended dates in the Power Purchase Agrment. 

Item 4.01 provides br the compensation to be paid to the Operator during the 
time eom the Commencement Date to Contract-Tn-SetVice date. Undet Item 
4.01(c), Item Cti) should read "the actual overtime boun worked muhiplied by 
the appficabh overtime hourly rate, 

The draft of the agreement reviewed did wt have any mania iderrtified under 
Section IV, "Compensation" and Section V 'Contract Price MjustmaP. 
Consqu&, no review and evhation of the reasonablenus of the costs have 
been made at this time. The monies identZed in the Pro Forma for the 'fixed 
O&M cost. of SO.O016/kWh and 'variable O&M costs' of SO.oO28nFwh appear 
to be reasonable. It should be noted that daily cyclic CLC. o d o q  operation of 
the cogeneration equipment will decrease the time between overhauls, 
particularly of the turbines, and i nc rwt  the maintenance cost of these 
wmponents by as much a0 20% above n o d  base load operations. 

* -  
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9.2 Pro Forma Technical Comments 

lit Brown & Root's O D ~ ~ ~ O D ,  there appear to be two technical mra in the Pro 
F O ~  regarding the i;npl&entatiol; i f  the ~erformance data, me first  ha^ to 
do with performance degradation. The second is related to heat rate and its 
conversion into fie! consumption and cost. 

It ia customary to include in a Pro Forma projection estknat# of output and 
heat rate degradation that are expected to ocmr over time. This degradation is 
due to the fouling and wear of the power generation equipmen& prkr i ly  the 
GTG and STG. Degradation follows a cyclical pattern and most ofthe losses 
are recovered each time the machines are overhauled and the old parts replaced 
with new ones For Pro Forma purposes, the degradation is usually shown as 
levelized for the purposes of Simplicity. Average output capacity is typically 
degraded (reduced) about 2?? to 3%. Average heat rate is degraded 
( i i c r d )  about 1% to 2%. These figures are notmally shown directly in the 
Pro Forma in order to avoid any c o d o n .  The implementation of 
degradation in the Pro Forma cannot be explicitly checked at thh time, sin= 
heat balance diagrams that correspond to the summer and winter periods used- 
in the Pro Forma have not been provided to the reviewer. However, bated on 
the data provided at other ambient temperatures, it appears that degradation 
has not been included. This should be clarified and explanatory notes added to 
the pro forma aa appropriate. The &a$ otdegrsdation is red and materid to 
the Long t e n  financial perfomce ofthe project. 

The beat rates used in the Pro Fonna am on the order of 7,800 Btu/kwh. It 
does not state whether these arc in units of L3N or HHV. Fuel is mwutsd in 
two different sets of units, Le., low heating value 0 and higher heating 
vatue 0. The di6erence for natural gas is about 11%, i.e., HEW/LHV = 
1.1 1. For 0% the ratio is about 1.06. Equipment manufacturers d y  use 
units in LHV terms (reference the ABB heat balance diagrams). The 
significancz of  this is that &el is atnost universally quoted and purchased in 
HHV units. In order to get the correct fuel usage and COG it is impentive that 
the heat rate and unit &el cost be in consistent units, i.e,, either both in LHV or 
both k HHV units (HHV is usually used), In the here, using the 
guarantee net heat rate of 7,373 Btu/kWh 0, it can be zeta that this is 
e q u ~ a l e n t t o 8 , 1 8 4 B ~ W h ~ , i . e . , 7 , 3 7 3 * 1 . 1 1 = 8 , 1 8 4 .  The&orc,h 
HHV tams, the beat rate should be on the order of 8,100 to 8,200 BtukWh. 
However, the figures used in the Pro Forma are about 7,800 Btu/kWh. With 
the addition of degradation, the heat rate should be in the 8,300 to 8,400 
BWkWh range. This matter should be hvcdgatd and corrected ifneeded, 
since it d ~ d y  affectt the quantity and cost of fiel projected which dir- 
impacts the financial projections. h is possible that these adjustments were 
made within the Pro Forma spreadsheet and were not available to the reviewer, 
but there were no notes to indicate such. In addition, I few check CalaJatio~ 
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made by the reviewer indicated that the annual a d  of fbeI shown in the Pro 
Forma appears to be in error to the law side. 

It t dso noted that the pro forma does not include any operation on more 
orpensive fbel oil, whicb is most likely to be used in the winter when gas could 
be in short supply, It would be expected that this &el would be used at least 
part of the time over the long term and should be reflected in the pro forma. 
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10.0 EPC CONTRACT RISK ANALYSIS 

-- . In general, the EPC Contract is in accordance with industry 
type of fadlIty. The following opinions are offied regarding the provisions ofthe 
Contract relative to risks- 

~ - 

10.1 Key Provisioar 

m t i o n  ~refetence Art icle 7) 

The engineering and construction fees are covered by lump sum ammu of 
S3,500,000 and S5,600,000 respectively. The balance of the Contrad value is 
reimbursed to the Contractor on a 'cast reimbursable" basis up to the 
Guaranteed M b u m  Price of 563,500,000 (plus approved Change Orders). 
Although the Guaranteed M a x i "  Price provides a cap on the costs 
reimbursed , there we no s p d c  formulas on how the Contractdr cast is 
Calcuhd. This could lead to somewhat "fiont-end loaded' payments to the 
Contractor thnt are not truly representative of the work performed. 
Verification can be made by the Lendem' Engineer by c o m p h  physical 
percent progress against the percent of the Guaranteed Maximum PriCe thst is 
invoiced by the Contractor, 

Additional Camwnsation (reference Article 6) 

The Contractor has fourtazn (14) days to respond to the Ownets reguest for 
change with an estimate of the cost and schedule imp* or dsc lose the 
opportunity for Contract adjustment. The Contnd  does not specifidly state a 
time duration in which scope changes which are "Owner initiated must fist 
be identified by the Contractor. The Contract stipulates that ddent 
documentation is to be supplied by the Contractor for the Owner to verifp 
amounts requested. There is no cap stipulated for the total amount of all 
change orders to the Guaranteed Maxi" Price. 

pchedule & Extens ions (referenc e Articles 1.5. and 6) 

The Contract defines Guaranteed Substantial Completion Date BS "July I, I996 
(subject to artendon for Force Majeure or Change Order) but in no event later 
than January 1,1997 unless and to the extent such January 1,1997 date is duly 
extended by FPC.' Conditions of approval for achedde txtcnsioo?, are the 
m e  as for additional compensation The Contract provisions for I Force 
Majuere adjustment are customary, however 'storm' is defined as a For& 
Majeure w&t, which may lead to abuse of this provision. 
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-. 

Article 5,  Section 5.2.3 identifies 9/1/96 BS the milestone date for 'Achieve 
Substantial Completion', which appeam to contradict the definition of 
Guaranteed SubstantM Completion. 

Warmties (reference Article 11) 

The term provided for corrcction of d e f "  is a period of one year d e r  
Substantial Completion Date or one year fiom the discovery of such d e f a  or 
deficiency (but in no event later than the 6nt "ry of Fhd Acceptance 
Date), which is extended if an item is replaced during the warranty period. 
w m  period is considered a minimum compared to industry standards. 
However, in Brown & Root's opinion, the warranty paid is a~Eaent to 
iden@ any significant defcct or deficiency. me Contractor is required to 
'promptly' coned any such defect or deficiency at its own expense. 

10.2 Performance Testing 

Provisions for performance testins are presented in Section 19 of Exhibit F, 
Scope of W o k  of the EPC Contnd, Section 19.5 stipulates testing required 
for the cogeneration f k i l i ~  includtng the following: 

4 Hedcal power output avenged over a 48 continuous hour period, wbile 
exporting steam to the distilled mer plant u designed. 

Heat rate is to be verified over 6 4 hour Mod of the eldcaf  output test. 

Reriabiity run during which the unit must demonsbate better than 6 95% 
availability over 200 continuow houra of operation (Note: This provision 
should be cla&ed to state that results must be c ~ ~ e ~ t e d  to design 
COnditiOnS). 

Stack emissions testing to'demonstrate compliance of the gas turbine with 
the air permit. 

a 

It is Brown & Root's opinion that these tests are customary for cogeneration 
systems and should adequately prove the cogeneration systems capability to 
perform as designed. There are no specific performance tests identified in the 
Scope of Work for the distilled water plant. The plant will oriden@ k 
purchased hom a third party Supplier and will carry the SuppWr 
guarantethvarranq, which is also not s p e c i f i d l y  dated. The system wilI be 
indirectly tested as the cogeaaeration system is tested. 

CONFIDENTIAL 
PK 019699 

Panda-Kathleen Cogeneration Project 
Bank. of Tokyo Trust Company 

10.0 EPC Contract Risk Analysis 
Page 35 



10.3 Liquidated Damages 

Provisions for liquidated damages for failure tc, de and/or 
cogeneration peifomance are stipdatcxi in ~rticles 12 and 13 of the EPC 
contract as follows: 

Schedule (reference Am 'de 12) 

Liquidated damages of S35,MX) will be BssesEed for each day that actual 
Substantial Completion is delayed beyond the Guaranteed Substantial 
Completion Date, up to a r" of 30% of the EPC Contract vduc. This 
daily assessment should cover a siflcant portion (if not all) of the monetary 
impact due to the delay. The 300h cap is within the industry norm of 2535% 
for this type of M i .  Article 7 allows the Contractor to recove some or all 
of any liquidated damages as A reimbursable expense as long as the total 
amount paid to the Contractor does not exceed the Guaranteed Maximum 
Price. This provides incentive to the Contractor to control costs and maintain 
a reserve. Conversely, it dso provides pressure to request Change Orders 
throughout the project to increase the Guaranteed Maximum Price. 

Performance ( referma Article 13) 

Liquidated damages of S1,OOO per kilowatt will be assessed for shortfall in 
electrid powa output (with a tolerance of+ 1.5% allowed primarily for 
cumulative insuwnent accuracy deviations) Wow the Guaranteed Net Facility 
Output of 110,OOO kW as corrected to Design Conditioas. Tbis should be 
sufficient to recover investment costa associated with a shortfall. 

Liquidated damages of $30,000 will be assessed for each BtdkWh actual heat 
rate above the Guaranteed Net Heat Rate of 7373 BMcW (with a t o l e "  of 
k 2%) based on the low heating value 0 of the natural gas. This should 
be more than adequate to cover projected additional fbel costs d by a less 
efficient (!!e. higher heat rate) unit. 

The EPC Contract provides bonuses for additional net power output and lower 
heat rats of S3OO/kW and S 1 5 , 0 0 0 / B t u k ~  respectively. This provides 
inmtives for the Contractor to design the unit to be more productive and 
efficient. This is favorable to the Lenden up to the point where the bows 
exceeds the potential for the facility to recover by increased energy sales (there 
are no caps on the bonuses). 

There are no provisions in the EPC Contract for liquidated damages associated 
with shortf's in the output of distilled water. The Coddentid Memorandum 
dated September, 1994, discusses an output &om the distilled water plant of 
60,500 @Ions per day (GPD). The EPC Cantrad requires that the distilled 

10.0 EPC Contract Risk Analysis 
Page 36 

Panda-Kathleen Cogeneration Project 
Bank of Tokyo Trust Company 

533 % E.IMotlE WdLP:PB 26, P I  

w o  
%,z 



water plant be capable of treating water flows id&& 
Water Balance, Appendix F to the Contract! However, there are rp&d 
guaranteed distilled water capacities. Kith 8 inlet cogen etlluent water flow of 
73,400 GPD and a reasonably low moisture +ntent of the solid waste stream, 
it is probable that the distilled produced would be in excess of 60,500 GPD 
based on Brown & Root's experience.. 
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