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Direct (916) 319-4741-_"_-__-__~ 
December 14, 2006 jamckinsey@stoeI.cor DATEDEC 14 111\ 

RECOPEC 14 m
BY E-MAIL AND HAND DELIVERY 

llJ'	 3~C053 
Mr. Christopher Meyer 
Compliance Project Manger 
California Energy Commission 
1516 Ninth Street, MS­
Sacramento, CA 95814 

Re:	 Bottle Rock Power Plant (79-AFC-4C) 
Compliance Submittal- Condition of Certification 10-5 

Dear Mr. Meyer: 

Dear Mr. Meyer: 

an December 13, 2006, at the regularly scheduled Business Meeting for the California Energy 
Commission ("CEC"), the Commission unanimously approved Bottle Rock Power, LLC's 
("BRP") Petition to Re-Start the Bottle Rock Power Plant ("BRPP"). To that end, compliance 
activities related to BRPP's re-start have begun. BRP addresses these activities herein. 

Condition of Certification ("CaC") 10-5, related to Structural Engineering, requires the project 
owner to file with the CEC Compliance Project Manager ("CPM") substantial design changes to 
the final plans as required by CBSC 2001. "Substantial changes" are defined to include "all 
changes requiring an alteration in design concept and preparation of new design plans consistent 
with the [Application for Certification] conditions of certification... " Therefore, the following 
changes are considered "substantial" pursuant to cac 10-5. As such, BRP submits the enclosed 
detailed information in compliance with cac 10-5 regarding the following: 

•	 Installation of vacuum pumps to maintain vacuum in the condenser versus reliance upon
 
steam injectors;
 

•	 Installation of a distributive control system for the plant; 
•	 Addition of mercury vapor filter system upstream of the Stretford H2S abatement system; 
•	 Addition of air spargers in the oxidizer tanks of the Stretford H2S abatement system; and, 
•	 Changes to the design and operation of the secondary H2S abatement system. 
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Should you have any questions or require additional information regarding these documents, 
please do not hesitate to contact me at the above number. 

Very truly yours, 

JAM:kjh 

Enclosures. 

cc: Ronald E. Suess, JD, President, Bottle Rock Power, LLC 
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Vacuum Pumps
 



BOTTLE ROCK POWER CORPORATION (BRPC)
 
VACUUM PUMP INSTALLATION
 

BRPC is recommending that two 50% capacity vacuum pumps be installed at the facility 
to assist in the removal of non-condensable gas (NCG). The current NCG removal 
system is two stages of ejectors. The existing ejector system will be rebuilt and will 
remain fully functional and serve as a backup system to the proposed vacuum pumps. 
The se~l water from the vacuum pumps will be returned to either the hot-well or to the 
rich condensate system (both options are currently piped and available). Vacuums pumps 
are slightly more energy efficient than the ejectors but the main advantages to the plant 
are as follows: 

~	 The use of vacuum pumps will significantly reduce (almost eliminate) the need to 
vent unabated steam or NCG's during a plant start. Vacuum can be pulled with 
the pumps and then the steam line warmed up through the turbine bypass directly 
to the condenser. 

~	 The vacuum pumps will forward the NCG stream to the Stretford Process at a 
higher pressure. This will reduce back pressure shut downs and problems caused 
by minor restrictions (plugging) in the Stretford. 

~	 Vacuum pumps produce less ambient noise than ejectors. 

Please see attached drawing showing pumps installed with existing ejectors. 
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,.,
 A,PPlt llol.Tt
......... 1/2·""-0· 

~ ~~ FIELD V(RIFY
))/ ~11f1llL...:7T -TIE=iN"lOCATION 

GR. [L[V 2695*:---_.__.-.--­

' 11'IIII1IIStIS"• 
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I 
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U>-<>OJBottle Rock Power Corporation 

COBB. C<oltfOA:NIA ~ 
oo.>-oeBOTTLE ROCK GEOTHERMAl. POWER PLANT ..,

HYBRID NC GAS EXTRACTION SYSTEM 
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VACUUM PUMP DETAILS - , 
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JoS ­
or 

2
ft 

WELDOLET 

WAF[~ STYLE CHECK VALVE 

c;..T[ VAlVE 

WELD TEE 

SACK TO BACK RrWN FlG'S 

EB 

';'/" --­ ",<;,' 

SUPPORT, 
WHWER SHOWNr 

2~\-\/" ~ED 

GATE VALV£ --- ­

2~\-1/4 RED. 

1/2A h8A 

LONG 
THREADED ROD 

FLANCED LEVEL CON'ROL 

, ~ X$. PIPE 

1/2~ H.HEX. DOUBl! 
NUTS AND WASHERS 

NON-SHRINK CROUT 

I" TO CONDENSE R 

l. _2" 

-~I ~~~_._] 

~'r. __, _ § -~--- ,j'l ­._-­..-._­.._- I 
-----(,:II'Fl Jr--n E ---.-.J':': ­ - -.­

~ ~ l~ )V1il\1i ~_J lin --= ~ ~;:;li- - J! :~,11 1iilil_
---'~i ",-__H ~ - ~ 

ER 
OR 

.~) 

I I I 
\ ~ 

~ 2 SEAL WA.TER UNE 
'/2~ PI. SHOE PLATE 

WUD"'XS 
STANCHION
 
TO BASE PLATE
 

A 

r; I~
, HOLES FOR EXISTING PIPING ON
 

loI"TCH TIE_IN TO ~ 3/8A 

U-BOLTS
 
nELD OETE:RI,lINE TO 

SUPPQRT RACK
 
WTER-CONOENSER
 
DRAlN--­

0(_)0 

PL 1/2"1l5"xSA 

BASE PLATE 
S.S. 
wrTrI 8~ _PIPEUNE_
 

BASE PLATE E\lBEOt.lEN'T IN 3/."'
 
D~lllE:O HOLE USING SHOE PLATE BASE PLATE
IW.'SET EPeON CEIWo'IC 
5 EPOXY S'fSTD,l. 

EXIST. NC GAS LINE 

DETAIL f2\ 
'·",1'·0" (LEV ~70J.4''0 

2
12" NC CAS LINE <ABOVE)
 

4
 SEAL WATER RETURN
 
TO CONDENSER
 12 

A 

CONDENSATE LINE (BELOW) 

2A SCAL WATER SUPPl.Y PIPE TYPVAlVE 1 CENTERLINE PIPE ELEV • 
ABOVE Bonolr,4 

SKID EXPANSION BELLOWS 

j I: ;\. ~~I ~~T~~YC3'i~S S~ ~ff'.J> 

[I" SEAL WATE' st........ro.
 
l­

I!i' -g - SE'AR"OR lANK ffi 
ell. i3 ANC"OR"C Q7 

N r[XtS1 Sl.,AB 

1...... ELEv 2695 
.........................
 

I 
ffi VACUUIol PUl,lP SKID 5 1/4"
'!7 ANCHORING DETAIL sue'
RAUP
 

~ INLET 
MAG METER 

6'-6" 2'-0" 

2" BAll VALVE 
B'_SA It SKID 

21l1-1/2~ CON RED 

DUPLEX BASKET STRAINER SECTION fB\(NASH SUPPl.IED) 
1/2".\'-0· \2.) 

9- JoliN, UPSTREAM METER RUN 

.. MIN. DOWNSTREAM METER RUN 

GLOBE VALVE (NASH SUPPLIED) 

CONTROL VALVE -(FISHER V1SO) 

DETAIL I NOTES 
1. ALL 1-1/2" PIPE SOCKET wELDED U.O.N. OR SHOWN 
2. D(TAllS SIMILAR AT BOTH VACUUM PUMPS & SEPARATORS. 

DETAIL f1\ 3. ALL FLANGES RF, CLASS 150 

4. ALl. SEAl. WATER SUPPLY &' RETURN PIPING 10 BE STAINLESS STEEL'"""-0" \..V AND MAX, SUPPORT SPAN OF 10'. 

"""'ID'"WARNING ~ Bottle Rock Power Corporation I? I""H'P,Q VEIZADES & ASSOCIATES, INC_ C><Q<lD'" ~ COBB. CA!.lroltw I«).II BAlI eno'/ll WICKooES NOT ¥~ CQNSUlJlNG ENGINEERSlot£J,SullE: 
~ lHlllD STUfl • ~Ulrf 400, ~N '1l......C!SCO· c... 9~ 10~1 INCH ""­JC"""""'''' 003-01 

ISNaT NO. 
l'1!~ "'15, 3 ..... B6!1!1 ~A)I. • • I.'}. 3"''' B6 ...... BOTTlE ROCK GEOTHERt.W. POWER PLANT:;E~10RAWlNC ~ 

AE:-l$SU£ raFt BlO sse 110110( 17/31/00 10 SCAl.t.
 

lSS\Jm rCA NASH IlE\IIEW
 
HYBRID NC GAS EXTRACTION SYSTEM,.,.----­""a , 7G/17/oe~ I::A I I$$\JED rOA CUENT A[VI[W I:~~)~: '""'---" ~ 

VACUUM PUMP DETAILS - 21/'l~_"-o· 
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' ­
( 

2" BALL VALVE 

2.1-1/2" CON RED 

DUPLEx BASKET $1RAINER 
(NASH SUPPLIED) 

CENTERLINE PIPE [LEV. 35" 
ABOVE BOnOl.l or SKID 

CONTROL VALVE (qSHER V:150) 

12" CONDENSATE 
LINE (BELOW) 

.. "'ELDDLEl 

2" ELBOW DOWN 

- - - - - GLOBE VALVE (NASH SUPPLIED) 

I 
''''''''j i-i ~ 
'-, I I 

~--\:=::=J-~---'-- 'I 
--+-- 9" MIN, uPSTREAM METEr RUN 

\ II i MAG METER I 
, !""" I! 4 ~ MIN, DOWNSTREAM MeTER RUN 

\ _..J I I BALL VALVE (NASH SUP~..IED) 
'··~_L ~_, ... ~ ._,-J 

,----------"":'"­
: :.'r'·, , 

~ 1 ,,,. , 

12
R 

NC GAS 
LINE (ABOVE) 

GATE VALVE 

WAF"[R STYlE CHECK VALvE 

WELD TEE 

~~'s~-::"::~~~~<,S:t 
.. SEPARATO~. T\-:' ..~~ 

PIPE SUPPORT. TYP. ffi 
w..wER SHOWN .Q 

i '. 

~ 

e":():::~ .I~i 
I I. . ..... 1 .. /'\,I __ ..- • 

~l:Lr~- ;J"",U.D:· 
1 

:······:· '.L, }/~<. """ H ,. I c 

"1 <) ~:_ ­ li~' 
U. - J 

- ~2" CLASS 1SO , 

PIPE U.O.N. 

,.b=J.. 

2.,-1/4 RED. 

:/ .£)' .~~~- ~~~~R', 
......./ SEPARATOR' 

i 
L. 

2~ SEAl wATER SUPPLYI TO CONDENSER 

~ _ ...... 2~ 

2" SEAL wATER RETURN 
TO CONO[NSER 

FOR CONTINUAT~ON 
SEE SHEET 5 

~ 

\;,,< 
, I 

1 i 

J"C~-=,~ 
,/ [1 ~~ ~, -.:---'-~ -51 _ __ I 

'1 
l(l-'1 ... JLJ~··;tL ._r 

;)
i i
Ii 

OETAll I NOTES: 
1. ALL 1-1/2" PIPE SOCKET WELDED U.O.N. OR SHOWN 
2. DETAILS SIMILAR AT 80TH VACUUI.l PUMPS &: SEPARATORS. 
3. ALL FLANGES RF. CLASS 150 
4, ALL SEAL WATER SUPPLY de RETURN PIPING TO BE STAINLESS STEEL 

SEAL WATER SUPPLY & RETURN - PLAN AND MAX, SUPPORT SPAN OF 10', 

'·... '·-0· 

"""""..,.
"""'''' """""""''' JCH 

.......... " 
"'" 

"""/17/0e

''''''''''''
 WARNING ..... 2»-<103~ Bottle Rc?;~2:er CorporationKp~ VEIZADES & ASSOCIATES, INC.
Ir BAA BELOW
 
DOES NOT
 W~ CONSUIJlNG ENGINEERS 
"'EASUR[ 

~ THIRD STIlEt I . SV\l£ .OO·!>N' 'R,ANCI1CO • CA 9.10:3, INC'" ""00>-00TM(N tlll,flWlNG TEL: .. ,~. :J9 .. _/!l8~!> 'AX: .'5. 39 .. 8666 BOTILE ROCK GEOTHERMAL POWER PLANT 
IS NOT ..,.
TO SCoAl.! HYBRID NC GAS EXTRACTION SYSTE~o , 7A 
~ 

EXP~OED SHEI'T 7 FOR aNm'Y 

Rt-ISSUE F"QIl 1110
ISSlJEl> rOR JrWilol R(\IIEW 

lotE\l 8/23/00
sse tr,ll(ll: 7/31/08

Wo\P IolE\l 0/21/0eIHeN Ie/2o/oeISSUED roR cUOO Itf.VIEW rc 
1 INCK 

ltE'vSOHS SEAL WATER SUPPLY 0& RETURN PLANIrt' .u>P1t.lllATt l!Z"·"-{)" "'" 
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r OETAllS sywwrnlCAl.. A80UT Ii 
• SECTION A !' SECTION B 

TABLE 
Mm; ~Js~:~J:WWlY TO: 

120 rT-LBS FOR .1· BOLlS0 " " ". . . . ., 
" " " ", ,., ,v. ,.. ,¥. , 'v. >Y, n, n, 

. 
.~ 

1lOJHl) lHSlO( EDGE ~ 
" SAOOl! I~ 

1'C~LA'i,~ PTt&: 
ON INSVLATnl UNCi 

(D-IolOW. O~) ('o'H..U(S IN ~~) 
•	 30· FOR LONG St40E _01 '"L.s.. 

SHOWN ON PLAN .. PROf'll! SHEETS 

~~~ 
Y.l. WlN

"~OUIO''''''r---trn~ PLYi.X1)r,.,. SO 

PL'I,·xJY2·xll • 

4-' SCH. 80 
BEAAlNG PIPE U.O.N. 

BEARING DETAIL 
"	 ., '""!'""! 

PIPE	 SUPPORT TYPE PS 
B" - 24" PIPE I,- """ ""'" I d. BlWIICti 0lA. 

NO'""! .........
 
lOHG NIPPLL 0.""""'".....~AING I~'---'1	 . 2-3/4t. TO Tl1ClCN 

LONG NlPPl.1 

1/Z· 30001 SOQ<OLET 

:---I/Z· IUr.LL VALVE s.w. 
",,, ........ 

ToP OF' PIP[ 

... ,""'"
 ~ ~ri:~t.~ as.	 
, -, 3-1/2PIPE 0.0. 

3I....'·1l.5. MI"P\l
 
J14t. 5.5.
 <-1/2 
Tl1ft£ADm ON'[ E..O " 

$-1/Z" ...,,,.\4. 50S. 6IU. W'o{. s.w. ,. gx wtl.D CQUP\.»IC 

7_1/4.v.·...·u.J«PP\.1 
I·...• U. "'l MPP\(JleL 5.5. 1-1/4 

5.5.1'1'£ " 3/4·' lUlL 55 SOCI(-Q-LtT ,'""""", 1_1/4s.s._ " ,. 11-1/4 
NOlt: AU w.Tt"R1oloI. STAIHl£SS SlED. 

JO 14-'/4NOTt: AU. WATERloIrl JIOl STAlNl.[SS 5TED. N01't: AU ~~ J1&l STAlNL£SS 5lEU NOTE: "l1. .....1tR1.4l. J1&L STAlNL!SS srm. ,. 17-1/4AIR VENT DETAILS PRESSURE TAP TEMPERATURE TAP TAP CONNECnON 

, Ja",,~ . I	 Fl.AN(;(S--lNOT[; BOn HOL£S SHAU.. STIVrDClU HORIZONTAL. AHD VERl1CAL COtf[RUNES Of' 
liWl< WElD REClUIRtD AT CUT £HO OF' ..m;Rm rnTINCS. 
lNSTAU PUP IF RtQUlIll£D rnA BolO( wtUlIHCI 

~ GRIND 5\tOOTH AT 
, 0RlF'C£ F'LAH(;[5 

.~~~~.~---NT"" 
BlITT WfJ..D WITH INTERNAl ~ISAUGN~EKT 

~1/1?l	 ~!r(l' ,<j'P< ...... "" T~~~
 '~~l-.-WELDING NECK FV.NGE SUP-ON FV.NGE 
.. WIN. WElD .. $IiWJD! Of trl OIl ih·~.~ 

BlITT WfJ..D PIPE JOINT WElDING nmNG OETAIL
 
(D.BOW SHOIlN - 1lI SlilUoIll
 

NO~ AU. WATtRW.· lUlL S1AlNl.DiS Slll:L 

PIPE WELDING DETAILS 

Q4[QlrtI 8V 

"'"	 

"""'" ...,D<SOQ<"'''
WAIINING =-<OJBottle Rock Power Corporation ""II'P~ VEIZADES & ASSOCIAlCS, INC COBB. CAl..lrOfU.~ wmw:r NO.IF" \Wi BLLOW 

DOES NOT 
l,ILlSUQ( 

I/IP CONSUIJ1NG ENGINEERS 
"""-' ...,-"" '" 

~ I"'I~D ~fllfH • SUITE .00· ~ f .........CI~CO • 0 94 103
11""1" JC" OOJ-CO 
IS NOT 
n'E'" OlaWifI/G T~l' .1~. 39•.883~ PAl<, .'5. 394.8866 BOTTLE ROCK GEOTHERMAL POWER PlANT

~'" ..", ..., 
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EOUIPl.lENT FRAt.lE 
718~. NUT & WASHER WI SASE PL,lTES 

J/..~."q;· LONG S S 

DOUBLE NUT ----_ LEVELING NUT !c WASHER PROVIDE 7/8" " LOCKNUT. 
I~GROUNDING NOTES 

THREADED ROD WITH 
10~ Et.lBEDUENT I~ 1"" 1. GROUNDING GRID SHOWN FOR ILl.USTRATION. IolUST r1ELO LOCATE AFTER 
DRILLED HOLE USING DEMOLITION OF CONCR[lE SLAB 
RMtlSET EPCON CER.4UtC lj 

EPOXY SYSTEt.l. 

7 /B".....8. I2. GROUND CABLE LOOP SHALL BE OF A'NC, 2/0, HEAVILY TINNED BARE COPPER CABLE 
lNSTALLID A lotlNllolUlot OF IS- BELOW GRADE. "lL GROUNDING CABLES A8OV[ 
GROUND S'rW.L BE INSULATED WITH GREEN INSULATION. . I~-

SLOPE GROUT
 
SIDES 1:1
 3.	 All NON-CURRENT-CARRYlNG ""ETAl PARTS OF ELECTRiCAl EQUIPMENT AND INST,\l­

L-'TlONS SH...ll. BE CONNECTED TO GROUND LOOP. THESE INCLUDE vESSELS, PUMPS 
WIREWAY. BU$WAYS, RACEwAYS, AND UOTORS 

<I. 
4. AlL CABLE CONNECTIONS BELOW GRADE. SHALl BE lolAOE BY EXOTHERlolJC wELDING 

NEW CONCRETE PROCESS (CAOWELD AS t.lANUFACTURED 8Y ERICO, INC., OR EOUAl). A8OV[ GRADE 
CO"lCRET[ 
[)(lsn~c 

~.T·1Tl FOUNDATIO"l THEY SHALL BE (lTH(R EXOTHERUICAllY WELDED OR CONNECTED BY PRESSuRE 
FOUNDATION LEVELING NUT 

1>.7/a-. DRILLED 1oI0LE .~ CONNECTORS. 
....ND w....SHER 

5. CONNECTION TO ABOVE GRADE EQUIPUENT SfW.l BE BY CLOsED LOOP TERIilINAl. lUG.<I SPAOE-TYPE CONNECTORS ARE NOT PERl.llnm
ENSURE GROUT
 
SLEEVE 15
 HIGH STRENGTH, 

.MQIt; PROV1DE SHIl,tS FOR HEIGHT .t.QJUSTt.l[NT DuRING FIT-UP TO PIPING COlr,CPLElELY r1LlED NON-SHRINK EPOXY
 
00 NOT ANCHOR OR GROUT SEPAR.... TOR UNTIL PIPING F'R0l,t \lACUUt.l
 GROUT UNDER
 
~aUIPl,lENT IS COMPLETED AND ....LL FlANGE BOL T5 ARE T1GHTO.(o
 ALL rRMAE 

t.lEMSERS 

VACUUM PUMP SKID ANCHORING DETAIL (2SEPARATOR TAN~_,~~.C,~?RING DETAIL CD I1-1/2' • 1'·0' 
-I 

L _~_~ 
SKID GROUNDING Ii. 

PROVIDE GROUNDING BUSHINGS
 

ON ALL CONouns ~
 

1'12 ....wG TINN(D INSU~TED (GREEN)
 
GROUNDING CONDUCTOR _~
 

~JsfJr. ~ ~; 

<1.~' 
4:~ 

~ 
~l~ 

GROUNDING T....e ~T ~_ 

CONDUIT FOR .r-J 

L 1'110 ....~G NON-INSULATED 
GROUND WIRE	 EXOTH(Rl,tlC WELD TO EX1SilNG
 

GROUNDING GRIO
 

GROUND WIRE 

TYPICAL GROUND WIRE SECTION	 TYPICAL GROUNDING DETAIL 
NO SCALE 

"'------- [XlsTING GROUNDING GRID TO BE FIELD LOCATED 

NO SCALE 

I 

..wi I I· ~~> 

GROUNDING PLAN 
NO SCALE 

PWO.I£.C1' NO.oa<N"'''WARNING ..c Z>J-<lOJ~ Bottle Rc~.~k!~~er Corporation

S	 
CH[O<D 8l"VA VEI~ADES &ASSOCIATES, INC.If B""'" BELOW ,"""""" .... 

COES NOT.tAW""
I lNC~ ""'""''' "".JC" 

BOTn£ ROCK GEOTHERMAL POWER P~ ,.,.."~ '""IS"fOTD"~NC 
"""'" HYBRID NC GAS EXTRACTION SYSTEM~ 

15/2'0/015
• ~ro'O"O ~~ ~1 ',I'lCH 

FOUNDATION &< GROUNDING DETAILS.. '''OWN 

e e,	 e
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~ ~ 
~ 
CONNECTION 

3/4 • U"" REOUCER 't.....-- 1_1/2V C ~ 
J/8' TUEilNG 

1 TO IKC 

ISOLATION VAklit TYP 1*'".. ,,j, 
1/" TUBING I I TO 
"'R liNE 

120/220 vN:, PANEk!r- NEW ~ 
'll 

"16~:J I ]l- TO' "'IR SUPPlY

:j~;C;;;\,-m-_~ . 
' ·~·1,,··-=~,~;,~~ .. ~ .... " 

II" C 

, ..... \,. ­

FIELD ROUTE FROtoi HEW TAP 
AlF? liNE 1/2" lTFC 2'10 TSP 
3/4" • 11'2" PIPE 1112'CRNQ 

..,U,T TRACE 
w/ CONTR'Ol.l(R 

TO TUBI"IC -.rJAPT[R 

fI'.!.l" -(:~ 

r-~--~--- :~~; ~':i' r}lN'g AWC : 
3/4" lTFC
 
15112 TSP - __---.
 

3/8~ lTrc 8112 ...WC~ @ 
1/2" lTFe , ............. _;' <,,"
 TYPICAl,. 3/8" 

TO YeC21'0, "'2 CR'ND~,--~l"/ S(.a.l.ArtR lU81NG S(IMCE
I-ltAT T~ACE I 'f' .' SEP~TeR CON~C1IQNw/ CONT~OllER I } 

4'C &14/0 
214/0 eRNe 

I' 
cb--TO OCS 
I 

~ 6:
I 

I 
1}1" lTFC ':~lf::~ "'I' I 
2IU TSP ,~: . I
 
IV llFe I ! '" 314/0 ) r lTl'e 314/0
 

2-1/'" lTfe 
I 

114/0 GRNO ,;.-: -~'-' 114/0 CRNtl I31'" TSP 
···'::~'·T·~~,. · .. ·; .. L;1/2· LTrC I 

4-1/:"-C. 1'16 TS,P I 
" ..1''''-

TYPICAl. 3/13" 
I

T~~H..GE~~E '1"- ~-l. ( I 
T'YPIC.o\l. J/8" 

'1'6 TV' ' 
1 .. '/2- lTfe -------+-i~.'--~--

T\JBINC S[RVlCE I 
CONNECTIOH,~r 

::.~. "ire I: -:_~d'C n ---'t,~----_J) 
I 

=:::.' . __ : ) I ''''161'<3P 31·/0,l,./OGRHO 

=i======~~Y,~~; 
INSTRUMENTATtON 
(24 VOC) 

------". 
(110......C / 22OVAC) 

ELECTRICAL & INSTRUMENTATION PLAN (460\1 3_ POWER) 
,O~ 

CONTROL 

Q(Sl~ED"" IP'IIDllCflC>.,53-003Wl~'HG Bottle Rock Power Corporation .""tfP~ VEIZADES & ASSOCIATES, INC ~ Ir BAR BELOW coaa. CA.l.IFORHIo\ ~ 
, I~H !> '''''''0 5"ttl' SU,!t.oo'!>AN ..........C1SCO·0 9.103 
TH(N OR,I,WlNC Ttl; .'S. :)9 •. 8855 ~A,X' .15. 39.... 8866 BOm.E ROCK GEOTHERt.AAl POWER PlANT·~ 'S NOT 
TO SCAlE ,o.v ISNaT NO. 

HYBRID NC GAS EXTRACTION SYSTEt.A~o , 
8/18/08...........
A I 1S$Um rtlft CUEHT R(VIEW loIKl( 1 HEY [stU/De =-­.... ..,.111:. DAlI VACUUt.A PUt.AP AREA ELECT. 05< INSTR. PLAN'/2-."-0· 

e ee\ 

cotS NOT 
t,I(ASUR( 

'11'/= CONSUlllNG ENGINEERS "'" """'"'"." ....-
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I I 
I 

I--·~--I 

, I ' 
NEW LOCAL 

2-o/12rN OISTRIEl\1TlON PANELI I 
, Q' 1(--1--1 

I1EAT TIt*,CE 
TH[RYWAT CONlROlL!R 

OICfTRJ.C'E .....C-1H\ 9lc=- r~- i c 

'I . 'I 

I I 

L_d ~N 1_ 11 
EL£CTRlCAl. "-'NEt
 

AT I'\..NH SITE:
 

~ 

v- 1/2" LTFe ­
2112 .. 1'12 eRND (\lOVA(; PWR) 

~ GROUNOINC 
lUG> 

~'/2· l.TF;'12 CRNQ (11OVAt PwR)2'12 

ROSE ... ou~ WAGN£1'IC flOW WrnR
 
S(AL WATER INt(T FLOW EASI
 -

'/2.L"C 
o 2'" dI 1'12 CRNO (110VAe PWR) 

GROUNDING 
8 ... <D lUGS ~~ 
~I '/2' LiFe
 

21'2 ok "''2 CR"IO ('IOVAC PwR)
 

RO'S(WOUNT I,lAGN(lIC rLOW METER 

i " CRNO-'~'-----'i-----\:-1/~·-C-21': ~'------"2
r---r--,-~ ~'--------T-~ 

l--~,--+----+ 

I I , I 1/2" lTrC-21'2, '#12 GRHO J 

L
, 
~ ~ 

t----loc"tL GROUND 
5/8"110' 

L[ 

M 

I 
~ 

~ 
SEE SHErr 12~U:'7

.~ 

§
-:; 

EXISTING wee r 

~ 

l-lEJ,T iRACE 
RA'!'CHEloi 10000_CR/Cl 
AT. EAST SEPAAA10R LMl GAG( 

~ 
HE,At TJt.t.cr 
RAYCH[W 108T'o'-CR/CT 
AT WEST S(?~TOR LEVEL eN;[ 

48lN-~_4 \IIl'lRE 480V-~-" 'MRE 

r)~ /­
r- --j 

~ : 6 
I , 
I I 
I I , , 
, I 
I, ,, 
l.. .J 

rC-Jl"/O F- ~;~/~;.kc:m"'/0 CRND ........::
 

L...-..-...(J 

~ 

f>--- 4"t &/0 
21./0 eRNe 

-'--.' -Q­
J"C-3I 4 /O 

),- ,'4/0 GRNO~~~i~'~'~o --9 
M 

SEAL WATER SEAL WATER ~ '" ~ "' 
SE.'L 'f/~TtR INL(1 rlOW 'fItST vACVUI.l Puu!' Ii...c:UUIll PUI,lPMAG METER POWER SUPPLY DISCHARGE PUMP WEST DISCHARGE PUMP EAST 

110/220 SINGLE UNE DIAGRAM 

WARNIHC; 

Ir BAR anew 
DOES "lOT 
lolEASUR( 
, INCH 
T~(N ORA\III'ING 
IS "101 
TO SCAlE , , 
o----lIotl(l( 1 HEY 11/2J/OOII I ISSUEtl FOR CUOIT Rt'AEW 

\ I"lC~ 

!f'I' 1N"Pff. 1 D.IIT'[ 

WEST EAST 

460V SINGLE UNE DIAGRAM 

""""to'"...... 
""""'''J01 ........ '"..., 

l'"Jto.tEc:T NO.'''''"''''''' =-­~ Bottle R~;'k !:,?o~~r Corporation(IJ) VEIZADES&ASSOCIATES, INC. ~NO. 
Ie CONSUIJ1NG ENGINEERS 

poni:[NO.51~ll:O 'u_tET o SUIT! 400°'V.N .lVI....CISC.O 00 ~410J 003-'.lEl' "1!>. 39".885~ FA;}<,· "'~. 394.6866 somE ROCK GEOTHERMAL POWER PLANT 
~NQ •

HYBRID NC GAS EXTRACTION SYSTEM
"'"Z2/IlJJC/06 
~ IRlV. NO_­ JZ\

VACUUM PUMP SINGLE UNE DIAGRAMNO SCAU: 
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BOTTLE ROCK POWER CORPORATION (BRPC)
 

POWER PLANT AND STEAMFIELD CONTROL SYSTEM
 

Introduction 

The supervisory control system originally installed at the Bottle Rock facility is at present 
in a non-operational state due to failed and missing equipment. The technologies utilized 
in the existing system are non-standard, are in general obsolete, and are severely 
handicapped by a lack of suitable repair parts and maintenance equipment necessary for 
startup and long term operations and maintenance. Other concerns include a lack of 
integration between the power block, gas treatment, and stealll field control sub-systems, 
high operational manpower requirements, and in general a lack of redundancy in any of 
the subsystems. BRPC is recommending that a new Digital Control System (DCS) be 
installed that will use all of the existing measurement and control points, but will now 
allow these points to be viewed and controlled from either the power plant control room 
or from the Stretford control area. 

Replacement System Criteria 

Due to the aforementioned issues, a replacement control system has been designed to 
provide superior total project performance through tight system integratIon and enhanced 
control system algorithms, reduced operational and maintenance manpower loading by 
the utilization of advanced system and human machine interface (HMI) programming 
packages, advanced data collection, monitoring, and manipulation capabilities, continued 
long term hardware and software support, reduced spare parts inventory, and high overall 
reliability. Allen Bradley, the market share leader in PLC based automation systems, has 
been selected to provide the system hardware and programming software for the project. 
An Allen Bradley approved system integrator, Wood Group, has been contracted to 

-, 

engineer, construct, program, and commission the system. 

System Description 

The Bottle Rock control system architecture is based on Allen Bradley's ControlLogix 
family of automation processors. These processors are among .the most advanced 
automation controllers available in the market today, offering a high performance control 
platform for multidiscipline control as well as the widest range of communication, 
analog, and digital I/O modules available in the industry. 

The proposed system implementation for the Bottle Rock project is outlined in Figure 1.
 
Redundant ControlLogix processors and power supplies on the turbine/generator, balance
 
of plant, and H2S abatement control subsystems provide bumpless switchover to the
 

. backup process assembly in the highly unlikely event of a processor or power supply
 
failure. Communications between the processors and their associated I/O modules is
 
accomplished using Allen Bradley ControlNet protocol, allowing high speed,
 
deterministic bi-directiomil transfer of time critical data. The ControlNet protocol also
 



"­
supports media redundancy to ensure continued system operation in the event of failure 
of one of the redundant data highways. 

Communications between t~e Operator Interface Consoles, I/O Servers, and the processor 
controller systems will utilize Industrial Ethernet protocol. Industrial Ethernet provides 
ease of networking, seamless integration with standard IT systems, as well as a nearly 
endless selection of hardware and software options. Redundant I/O servers located in the 
Main· and Stretford control rooms will allow operations personnel to perform all plant 
operations from either location as well as allow continued plant operation in the event of 
a single I/O server failure. Citech HMI software will enable all plant and wellfield 
process variables to be monitored, logged, and adjusted as required from any of the OIC 
or server workstations. 

Communications between the remote wellfield control systems and the main plant control 
will be accomplished via encrypted wireless Ethernet. Non-redundant CompactLogix 
processors will be utilized as hot standby is not required, however a full complement of 
spares will be located on site to enable expedient system repairs if required. 

Required electrical protection protective relaying· will utilize modem microprocessor 
based equipment designed to provide adequate system protection as well as meet CAISO 
and PG&E system protection requirements. Redundant relays will be installed as 
required ensure high system availability. 
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BOTTLE ROCK POWER CORPORATION (BRPC)
 
STRETFORD SYSTEM MODIFICATION
 

Installation of carbon filters. 

The plant proposes adding one (and in the future possibly a second) 100% flow, carbon 
bed filters to aid in the removal of mercury from the non-condensable gas stream. The 
size is yet to be determined but will be approximately 120 cubic feet of carbon. 

•
 



ZONE I REV 

a 

DESCRIF'TlON 

PRELIMINARY DESIGN 

REVISIONS 

oa/05/061 LEB 

DOTE ORN 

I LEB 

DSGN 0<0 "'PO 

REF"ERENCE DRAWINGS 

I~· 

Bonu 
RocK 

PowER 

BOTTLE ROCK POWER 

CARBON FILTER INSTALLATION 

SHEET 1 OF 1 

REV 

o 

.' 
e e ­



Vapor Pac Unit Pressure Drop 
(upflow with 1,800 Ibs•• 4><10 mesh dense packed carbon) 

l------------­
2S~ 

r l 

'"' 20 ~ I 
·1. ! 

! lS'~o -o 
~ 
~ lOr

£ to 

VAPOR-PAC· Slainless Sleel VAPOR-PAC· Plastic 

Calgon Carbon's VAPOR-PAC' Service meets industrial
 
needs for cost-effective removal of volatile organic
 
compounds (VOCs) at air emission sources.
 

The VAPOR-PAC· Service features a small, easily
 
transportable adsorber which contains 1,800 pounds
 
of activated carbon. The adsorber can handle air flows
 
up to 1,000 dm.
 

Designed to remove both toxic and non-toxic VOCs, the
 
adsorption system is especially useful for short term projects
 

.and for treatment of low volume flows that contain low to
 
moderate VOC concentrations. Common applications include
 
VOC removal from process vents, soil remediation vents, and
 
air stripper off-gases. .
 

To accommodate a wide variety of process conditions,
 
VAPOR-PAC" adsorbers are available in two basic designs:
 
a polyethylene model that offers excellent corrosion­

resistance, and a stainless steel model that can
 
withstand higher temperatures and slight pressure or
 
vacuum conditions.
 

Calgon Carbon provides the adsorber, carbon, spent carbon
 
handling, and carbon reactivation (after the carbon meets
 
the company's acceptance criteria) as part of the VAPOR­

PAC", Service. Ductwork and fans are the only equipment
 
that require a capital expenditure by the user.
 

When carbon becomes saturated with VOCs, the system
 
is replaced with another adsorber containing fresh carbon.
 

By using this unique service, users can generally achieve
 
VOC removal and regulatory,compliance objectives,
 a	 minimize operating costs, and eliminate maintenance 

•	 cost because the equipment is owned and maintained 
by Calgon Carbon.* Additionally, because organic 
compounds are safely destroyed through the carbon 
reactivation process, costs and regulations typically 
associated with waste disposal can be eliminated. 

Please contact a Calgon Carbon Technical Sales 
Representative to learn more about the advantages of 
VAPOR-PAC" Service for your specific VOC control needs. 
* Damage to VAPOR-PAC· Unit caused by negligence or misapplication is the 

responsibility of the user. 

Features and Benefits of VAPOR-PAC@ Service 
• Adsorbers are specifically designed for ease of installation 

and operation. 

• Adsorbers are available in plastic (polyethylene) and metal 
(stainless steel) construction to accommodate 
a wide variety of applications. 

• Can operate in series or parallel mode or a combination 
of both to handle various flows and concentrations. 

• System exchange eliminates on-site carbon handling. 

• Recycling of spent carbon (as approved by carbon 
acceptance testing) eliminates disposal problems. 

• Capital expenditure is eliminated since Calgon Carbon 
Corporation owns and maintains the equipment. 

Installation Instrudions 
See bulletin #ES-IB1026-030S for details on how to 
install a VAPOR-PAC". 

Safety Considerations 
See safety bulletin #TI-006-08j94 for important 
safety considerations. 

Optional Equipment 
Inlet and outlet flange adaptors for ANSI flange or stub 
hose connections. 

st	 .. i 

~oo 200 300 0:-'-'-c7o::!O""0~8~O-=-0~9~00:O--l.000!400 ~O!;-;;I
Flow(dm) 



VAPOR-PAC® (Plastic) Specifications 

Wssel.Dimensions . . 

Inlet & Discharge Connections 6" 1'515-69 duct flanges" 

Carbon Volume. 60 cu. ft(1;~60 Ibs.) 

Empty ~:2.4:90Ibs~. Sp~nt "' 4,200 Ibs. 

"Temperat~reR~ting 1500 F (max) .. 

Static J:ires.su~e·Rating- above :Carbonlevel ... 20" w.c.(max) . 

Vacuum:Pres~ureRating. above Carbon level 

. 

. . 2" w.c. (max) 

Materials of Construdion 
Vess~1 .' . ., Polye.thylene . 

Frame 

InletFlanges,~lbowi Septum' '. -"', 
: EXpoxycoah~d;carbon; steel 

PVC ........ '... . ' ... 
Discharge Flange. Polyethylene 

FastenerS &'~ottomValve, Support· Plate Steel, :plated 

Sample Fittings'& Sample Canister· 

e VAPOR-PAC® (Stainless Steel) Specifications 

PVC 

Vessel Diamete~ •. . .5' 

Vessel Height 7' 1" 

Inlet- & Dischiuge Connections 8' PS 15~69 du~ flanges 
carbon Voh.lrne . 60 cu. tt: approx. (l,800'll)s.) 

System shippingWeight Empty.- 2,800Ibs.; Spent - 4,600 Ibs. 

Statk;PressllreRatingabove Carbon Level .. 15psig 

VacuuniPressure Rating above Carbon Level Full 

Materials of Construdion 
Vessel' ..•. :', . . ~.. , . 316L stainless St:eel ,.... ....... ",;: ,:
.... ".: .,. 
Inl~tFla'nges"Elbow, S~pttim .' . '316lst~inl~ss steel" .. 

Dis~harge~~rige': ..' .' ., ..,. '.. . .' 316Lstainlesss.teel· . 

····.3Q6~eriesStainlesssteel; . 

Sample Fittihgs &Sampl~ Canister " PVC 

Caution 
Wet activated carbon preferentially removes oxygen from air. and work procedures for potentially low oxygen spaces 

, In closed or partially closed containers and vessels, oxygen should be followed, including all applicable Federal and 
depletion may reach hazardous levels. If workers are to enter State requirements. 
a vessel containing activated carbon, appropriate sampling 

CALGON CARBON CORPORATION 

Calgon Carbon Corporation 
P.O. Box 717 
Pittsburgh, PA USA 15230-0717 
l-BOO-422-7266 
Tel: 412-787-6700 
Fx: 412-787-6713 

Calgon Carbon Asia 
65 Chulia Street 
#37-03 OCBC Centre 
Singapore 049513 
Tel: +65 6 221 3500 
Fx: +65 6 221 3554 

Your local office 

Chemviron Carbon 
European Operations of 
Calgon Carbon Corporation 
Zoning Industriel C de Feluy 

.B-7181 Feluy, Belgium 
Tel: + 32 (0) 64 51 18 11 
Fx: + 32 (0) 64 54 1591 
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Air Spargers to O·xidizer Tanks
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BOTTLE ROCK POWER CORPORATION (BRPC)
 
STRETFORD SYSTEM MODIFICATION
 

Delivery of atmospheric air to the oxidizer-tanks. 

Air is currently introduced into the oxidizer tanks at four mixing venturis per tank. 
Atmospheric air commingles with Stretford solution that is discharging into the delay 
tank. The air and Stretford solution enters the delay tank about 4' off the bottom of the 
tank. The venturis have a tendency to plug due to small amount of elemental sulphur 
precipitating out at this point. 

The plant proposes adding a sparging header inside each tank about 5' off the bottom. 
This header will deliver air more evenly and will potentially eliminate the plugging that 
occurs in the venturis. The original delivery system described above will remain in place 
and fully functional. 
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Secondary H2S Abatement System
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BOTTLE ROCK POWER CORPORATION (BRPC)
 
Cooling Tower Sparger
 

Per the request of LCAQMD the plant is submitting a design for returning hotwell
 
condensate directly to the cooling tower basin and dispensing the condensate through a
 
distribution header. Also, BRPC currently has multiple options for routing the
 
condensate: (A) Commingle the condensate with the circulating water just prior to the
 

.cooling tower risers. (B) Commingle the condensate with the circulating water at the 
discharge of the condenser. (C) Commingle the condensate with the circulating water at 
the inlet to the condenser. (D) In combination with any of the above listed condensate 
flow paths, up to 50% of the hotwell condensate can be reinjected through a spray header 
into the vacuum side of the main condenser. Thus offering an additional opportunity to 
volatilize entrained hydrogen sulfide. 
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1. CLOUDED AREAS INDICATE PROPOSED 
ADDITIONAl ~R SPARCERS. 

2. PREUMlNARY OPERATlN(; PHILOSOPHY 
WILL BE TO USE THE PROPOSED 
.-.oomONAl AIR sPAACER5 IN UEU 
0': THE EXISTlNG MIXERS. 

3. PROPOSED VAl,.VlNG WILL AJ.J..J1N 
OPERATlON or THE ADDITIONAL AlR 
AlR SPARCERS IN PIJWJ...EL W1'TH THE 
EXISTING MIXERS IF REQUIRED. 
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