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FLOWSERVE JOHN ZELENAK

Comroi Products Manager

Flow Control Division 701 Frist Williamsport Tetephone
Anchof/Dariing Vaives Strest Pennsyivania 670 327 4343
Vanek Valves P.0. Box 1717010428 Fax

BWAP Valves 3428 570 327 4806
Durco Valves E-Mail

jzelenak@fowserve.com
FAX MESSAGE
PAGE 1 OF 17
DATE: 8/25/89
TO: Wisconsin Electric Power Company/Point Beach NPS
Attn.: John Schroeder
FAX #: 920 7556930

SUBJECT: Quotation No. C3643A
Feedpump Recirculation Minimum Flow Elsment

John,
Per our telecom of this afternoon, here is a copy of the quote originally sentto Alex
Foltynowicz. Please call me with any questions.

Regards,

SFRA 2

F-499



Aug-25-98 03:3lpm

From-FLOWSERVE WiLLIAMSPORT +7173274022 T-850 P 03/i7

Page Two
July 15, 1889
Quote C9643A

Commercial and Technical Notes:

1.

A purchase order 1Ssued against this quotation sheuid, ar a minimum, reference
quotation number C9596A 10 ensure fast and accurate order entry. This order
should reflect the valve descrption and accept the comments and 18ms of this
offer.

Terms of shipment are FOB Wiliiamsport, PA, prepaid and aad

This quotation is valid for acceptance until October 15, 1998,

Terms ana conditians enclosed form a part of this offer.

The proposed comtral elernent consists of a set of ChannelStream severe service ’

rim 1stalled in a globe —Style body, capped with a blina bonnet flange. The
element is subject 10 caviation gamage when opcrating under scrvice canditions 1
and 2. The use of ChannelStream severe service tm will shminate cavitaion
damage. Full technical details on ChannelStrream Tnm are included in the foliowing
paragraph and the attachea produdt bulletin.

1Stream S E SERVIC M

Flowserve proposes the use of ChanneiStream multiple stage tim for energy
aissipation. This tim is designed 1o effectively eliminate cavitation by using a

variety of mechanisms 1o reauce high-pressure drop. Flow is girected through &

series of close- fitling cylinarical stages, each constructed with expansion hales
and imersedting circumferential channels that restnct the flow. Flow ravels first
through the expansion holes in the outer cylinger and then enters the specally -
engineersd channels machined into the outer surface of the second cylinger. The
fiquid is confinea 1o the channel umil it reaches the imersecung expansion hole in
the second cyhnder and passes through it to the next restnetive cnannel, and so
forth. This flow path of multipie restrictions and enlargements reduces the pressure
gradually across each trim cylinder, avoiding the sharp pressure drop typical of
conventional, single throttling poimt wims.

Tne auached assembly drawing is provigea for reference only.

The six stage ChannelStream twim gesign offered as part of this quotation is
guaranieed to absolutely prevent cavmation when operated at the service
condiuons as specified on tne valve data sheet. Also, as a result of this design,
noise levels will be less than 70 dBA during operauon and vibraton will be
eliminated.

F-489
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Pags Three
July 15, 1989
Quote C8643A

g. The minimum flow area aimensions of the quoted tnm are .090" x .015".

10. A ChannelStream experience list is enclosed.

Should you require further addnional information to suppon our proposal, please contact
the undersigned.

Sinceraly,

Flowserve Corporation - Flow Control Division

Edna Ulsamer
Comract Administrator

cc: J. Schlereth - Regional Manager

J. Zelenak — Contral Proaqucts Manager
Encl.

Vaitek Bulletin: ChannelStream

Valve Data Sheet

Reference Assembly Drwyg.
Terms ana Conditions
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Sneet 1 of 1
: Customer : Wiscon Elec/Paint Beach Project Feexiwater Min Flow Vahe Tag # . Fesawater Min Flow
_ Control Valve Specificaucn POF. Proy Num Page#® 1
Preparad By : Quotic # C9643 Contract® - P&ID
Flowserve Corporabon Rev/By 0 WIJOHNZELENAK Aremate - bmne.
Sprngvile Utan Agplicanon - Boiler Feedpump Recrrcutation Dare / ver - 1999-02-17 199 B234
123 1.2
el h Pipe Se, Up/Down 2 000 /2.000 a1 Actuator Type None, Bady S/A onty
a2 Pipe Scn, Up/Down 1607160 152 | |Acumtor Sze
213 Allow Nasse/Ana Ann/Type 9110/ _Lis3 Siroke 1.50
Glld Process Flud Water 2 Spnng
ol 18 Criucal Pressure 3207 40 pzi(a) S| 55 Aur To
AN Condl _ Cona?  Cong3 _ Conaa | S Iss ! |voiume Tank
2107 1 Hempermure €A 0 600 21 |Tubing & Frn NA
.E 5 et Press_ lps (g 1200 000 11200 p00 58 1 _|Hanawnes!
S q et Pregs  lpw @) 0.000 0000 59
~1 110 Liq_Flow Rpte_tgansSima) 7Q000 100 000 g0.!__{Act/Poa O-Rings
SO 1 lcas Fiow Rare (1000 5CFn) 0 0 g1 |
allq2 Viseasiy (<P 0000 0000 o~ L1682 MogevMateral !
SU13 1 Ivapar Preas  tesiten 213897 | -13897 | 2 |__ISignavOpuons !
141 |lSG-Mw 0 987 0987 | ' =lIsal |Transaucer
§ 151 Max Shutoft 7 Shutoff Class 1214 700 ps:i / None Slles ) |Mourmng
2 he!_lavatanie Air Supply 60.000 p&t {g) &l lsg ECart i
17 £au £, L Throring x| 1687 Moae!
18 Congl _Conz2  Cona3  Conaa | 2| 1681 linacate
Ble Eice Coaff  (©9 2.008 2888 sleal
5 20 {Porcont) £ 000 BE OO0 el 1701 |
2211 Teressira Drop o) 1200 000 | 1200000 €71 hags
g Choke Drop 183! 1214 028 ! 1214 028 2 Moae!
D3 Nomse 1Fmen] (9B4) <70 <70 - Pesrion On De-en
Sibal Ivanevel s 7152 10 218 g} 174 Electrical
3 Pipe Vol i 14363 st 178 Mournung
26 L__lvave Model ChanneiStream S1176 ,  IHaz Loc
27 Size/Presgure Raung/Boay Type 200/ CL 800/ Glode 7L
28 ITnm 8 - Cv / Charaasrisuc 0.75 Cv:3300 /Lneer 18 Tag®
29 Number of Stages € Stage 79 Asr Filter I
20 Flow Direction Frow Over 80 Furer-Reg !
1 Boqy Matl 7 Bonnet Matt 316 SS/NA a1 Flow Booster ]
132 Enq ConnvScrvFace to Face Socket Weid / / ANSI S75.20 wl 182 Booster Config
33 Flange Frusn &l 83 Quick Extraust
- Bonnet Type N/A 5liss
E[das ITam Type Unbaianced 85} |Lockup
g 135 Piug Matl/ Faaing N/A Piate 1D
5 37 Plug Stem Facmg 87 Piate Type
- Seat Ring Mau / Facing N/AT 88 ! |Contraller Mogel  None
E 1 139 1 _1Son Seat Material Pwr Sup
| 40 Retalner M&tUSieeve Mat 3168S¢ oQ winra Cann Type
2lla Guiges Upper/Lower N/AIN/A | 191 Haz. Loc
Sllg2 | lPacang Mau/ Style s Vac/ Fire NAISInge ! g 192 1 IDrawings
43 Bogy Drain =l 9] |Aggem Hyaro
44 Bonnet Pont Type ! Seat Leak Test
45 Betliows Type 3L Documentation
46 | |Betows Materal |98 L |Cen of Conf
47 Boay Boing/Bonnet Frange Mau B7-2H 7 Carvon Stee! 92 Cieaning
48 Gasgkets Spiral Graphne | 198 CMTR
'1['4‘9"_ Gland Flange Matenal NA | 199 | __|Special Paimt
&0 Glang Flange Bomag N& o0 YalSrar Tesy
e E Remans

Boay with Channeistream retamer only  Na bonne{, piug, @ctuator of By othor associated parts. Bing bonnet tange 1o ¢ap bodly.

Quantty 1
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FLOWSERVE JOHN ZELENAK

Cantrol Products Manager

Flow Contro! Division 701 First Williamsport Telephone
Anchot/Darting Valves Street Pennsylvania 670 327 4343
Valek Vaives P.O. Box 17701-0428 Fax

BWANP Valves 3428 6§70 327 4306
Durco Valves E-Mail

jzelenak@flowserve.com

FAX MESSAGE
PAGE 1 OF 17
DATE: 8/25/99
TO:  Wisconsin Electric Power Company/Point Beach NPS
Aun.: John Schroader
FAX #: 820 7556830

SUBJECT: Quotation No. C9643A
Feedpump Recirculation Minimum Flow Element

John,
Per aur telecom of this afternoon, here is a copy of the quote originally sent to Alex
Foltynowicz. Please call me with any questions.

Regards,
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Aug-25-99 03:3%pm  F Sheet 1 of 1
Customer * Wiscon Elec/Point Beach Project . Feedwater Min Flow vaive Tag # Feedwater Min Fiow
Control Vaive Specificaton POW®. Prog Num . Page®:1
.. Prepared By . Quote # ~ C9643 Comract paID
Fiowserve Corporaton Rev/By : 0 QWaOHNZELENAK Anremate : Line
Spnngville Utan Appkcaucn Badler Fesgpump Recrcutaton iy Dates ver 1989-02-17 /99 B234
2. 13 2.3
el 11 Pips See, Up/Down 2.00072.000 5 Actuator Type None, Boaqy S/A onty
% Pipe Scn, Up/Down 1607180 52 1 {Acuator See
= Alow Nosse/Aca An/Type s0/0/ e | _1483 ! |Sroke 150
Sl ls 1 lprocess Flua Water M REF | 5Mss T Ispang
ol ls Cmucal Pressure 3207.40 pa:{a) 8 A To
=[ls Condl . _Cong2  Cona3/ Conde | B[ Velume Tank
— 11z Temperatuce 20000 Q000 .000 57 ubing & Fr NA
{—3__ = (g)) 1200000 | 1200 000 | 1350 000 Manawheel
8 O oiet Orear  the () oo ! o000 Q000 |89
sl I & 4] L.q Flow Rate t8uuS/may 700004 | 1000001 89 DO H-LHENGE ¢ [ Act/Pos. O-Rings
b Gax Flow Rate (1000 S5Fn) [ IS wntt + Bt s
= Viscoaty (<P} Qo000 0000 000 —1 182 | {MocevMatenat /
.3 Vapor Press (o (g) -13997 | 13997 | -13997 2183 ] |sgnavOpnone '
2 SG-MW 0987 887 0987 2 Transqucer
% Max Shuwoff / Snutolf Crass *1214.700 pas / Nane é Mourmng
6? JAvadable Air Supply 60.000 psi (g) 85 L
1z A Peamon ¥ae Funcion = Clage / ThoRung xl 167 | IMoael
18 Cand 1 Cona 2 Cond 3 Congg | € Incicate
Bilie] |FowCoett (&7 2008 2880 | 2407 2[es
Q F tPorcong | 87 000 85 000 72000 a2l 17
3 Pressure Drop (59 1200 000 | 1200000 | 1350 000 &7 £
S| |2 | IChokeDrag  teed 12158 028 | 1214028 | 1364 (28 Moxte!
Z2s ] INome _(Fram (ash <70 <7 <70 at Posmon On De-en
Sid2e!  lvaweved g ) 7152 10218 1 Boas o7 Esectncal
2% Pipe ey 18381 sl Mounting
vane Mocel ChannesStream 3 Haz Loc
127 | __ISize/Prassure Raung/Boay Type 200/CL 8OO/ Giobe
Tnm ¥ - O / Charactenstic 075 Cv3300 7sLlnear
28 Nurnper of Stages 6 Stage _|Ar Fier !
30 Flow Durection Flow Over &0 Firer-Reg 1
Boay Matl 7 Bonnet Man 316 S8/ N/A ) 1]__|Flow Booster /
End ConnvSch/Face to Face Sacke; Weld / 11SA S75.08 w82l _|Bocster Config
Flange Finigh [ ls3! |Quick Eaus
- Bonnet Type WA &l iss
2] Isg ITnm Type Unpaianceq Lockup
El a8 | _|Pwg Matt/ Facing NA/ B& ) |Pe 1D
§ 37 Plug Stem Facing __IPlate Type
-~ Sear Ring Matl 7 Feang NAT \88 Cortroiter Mocef  None
g a9 Soft Se3t Material l_vﬁa_._.1 Pwr Sup
40 Retainer Maw/Siseve Man 31688/ 20 Wiong Gonn Jype
ISR Guxies Upper/Lower N/A I NA 811 |naz. Loc
S Paciang Mau 1 Style 7 Vac / Fire NAISnge! 1 el 192} IDrawings
43 By Drain =] Assem Hyaro
Bonnet Port Type ] . |Sesr Leak Test
45 Beftows Type b !__1Documertation
145 | _Betows Matens oL Cen of Conf
47 Body Bolling/Bonnet Fange Man B7-2H / Carpen Steet Cleaning
o Gaskets Spiral Graphite 198 | |ICMTR
401 _|Glana Flange Maserial A (199t _ISpecl Paimt
20 naa Bainng NIA Linal vaiSmr Test
loes
Bogy with Cnanneistresm reainer only  No bonnet, piug. actuator or any other asaociated pans  Bina bonnet fiange 1a cap body.

Quantty 1
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FLOWSERVE

ADDENDUM FOR NUCLEAR LIABILITY PROTECTION

@nt the tolloming provisions 10r Nuclgar Laadihly Protection

1t Seller 1urmisnes Equipment of Senvices or tne Proauct tNEreot 107 a nuciear power p
are herepy incorporaled n tne contract ot purchase

Dafinstions
Tne terms as used neren snall Nave e tollowing meanings

anad 1apor, incerporated theresn) or pperauonal Spare parns or renewal pans or any omer

- 1 * means all egwmPMENt {INCluting matenals ; .
e el ) n tnerect turnished by Selier 10 Purchaser unasr tne coniract 8 purcnase

matenal including tooling} or Pans or any comdmnao
-Owner * means any person or enhity wilh 2 legal or equiIladle nterest in me piant.

“Piant’” means a NuClear power plant or otner nutlear 1acihty tor hanaing. stenng or processing nuclear el 3t which tne Proguctt will De locateg

-Pjan Site’" means tne 1acanon ol ne Piant
“Proguct’ means any Process equipment, MN1ormanon service. oulput or ainer INNg OF value whiCh INCOrpPOrates of fesults Oirectly or nairectly
trom tne Equipment or Services

Services Means wark Qrectuon ol wark, lecnmcal sRIsrmanon of tecnnical consuling ang aowice or atner sarvices turnisned by Selier 1o Purcnase’
unoer 1he contract o! purcnase and includs Suth acuvines as Ine instatiauon, tesung angnment, stantup Operaucn repadr ang mainienance ol

the Equipment

- Supphers™ means any ot SeNner's supphers of Matenal or services 1or ine Equipment or Services, regaroless o Lef iNClugding any engnesnng
0esIgn revicw OF SCrviIces CoNiracted lor ang parnormec by otner compan:es

Government indemnity and Insurance

It the Piant 1s Iocatea in the Unites States Purchager snali oplain and mantam, of snall require Owner 10 03tain ana manian without cost to
Setier tne lolowing 10r the Piant i which tne Proauct or Equipment are 10 pe used or the Services are 10 be periormea

1 An agreement ot incemniication as coniemplated oy Secuon 170 of tne Alomic Energy Acl of 1854, as amended (nerewn caliea the “Act ) ana

2 Nuciear hadihily insurance rom AN of MAELU or poth n such torm ana in such amount as will meet (he hinancai protecuon requirements
o1 tne Unied States Nuclear Regulalory Commssion pursuant to Secuon 170 of the Act

11 the Piant 1s tocated outside e unned States Purchaser Snall oprain and ma:ntan or snall require Owner 10 0B1aiN aNa Maniam  wilhout €os!
16 Selier. Tor the Piant sn wiich the Proquc or Equipment are 10 be useo or the Services are 10 be performed an agreement of ingemniicaton
and nuclear Lability NSurfance 10r equivalent prolecuon sausraciory 1o Saner

The agreement of ingemnuIiCALON BNC NUCIEAr hability MSurance snall be in eMect Qufing the ennire perogd that the Equpment Semces or Proguct
are uldized in the Plant ana shall remain n 1he 6nect unul cecommiss.crng of the Plam .

1A the event thal the Ruclear habilily prolection sysiem proviced by Secten 170 of the ACTis repealed moadea expires of IS OINerwise NOL ava lanie.
Purcnaser snall witnout cast 1o Selier mamain or require Owner 1o maintain. in eftect cunng tne penogd ine Equipment Services or Prequet
are uthizec n tne Plant and untl oecommussioning of tng Plant 1o the exient availadle on reasonadie 16MS and CONSISIEN? with MNQuSIry praclice
habuly protecnon inrougn government or privaie contractudl Jnaemnty himuaahion o! LapMily anasof habilily INSUrance n orger 10 avoid a8 materal
\Mpairment of the Prolecton anoroed Setier ana its Supplers Dy tne NuCIear Labiily Protection System of the Price-Angerson ALt ana the Provisions
o! this Adgenaum

Property Damage Waiver

Neitnar Seiter nor ts Supphers snall nave any Ladility 10 Purcnaser of its nsurers Jor nutlear gamage 1o any propery 1ocaed at the Piant Site.
ana Purcnaser snall ingemnily Selier 8ng s Supphers agains! Suth Laditity

1t Purcnaser sells or otnerwse transtars ine Equipment or Services. Purcnaser snall secure irom Dwner an agreement tnal nener Seler nor
J£s Supphers snall nave any hadility 18r Auciear camage 10 any property at the Pian] Sie ang tnat Owner snall inaemnity Seller 8nd 1ts Suppliers
against any such habilty

Removal. Sate, Trensier or Lesse

Purcnaser agrees or Purchaser snall sacure rom Owner an agreement not to remove the EqQuipment or any nems o equipment upon wiich
Services nave been periormeaa or 10 whien Services cireciy reiate trom tne Plant Sue (eacept temporanly lor repair work or permanenily 10 &
nuctear rapasitory) or sell ar Ctherwse transter any nlerest theren ol inthe Services (mcluamg Dul nat himirea 1o the bulh Saie or ransjer of elec-
ncal output rrom tne Plant) or tease lrom olhars equipment or nuctear Tu€i 1or use 10 1he Prant or at the Plant Sae, withouwt first proviaing Selier
wilh whllen assufances ol hiMitauon ot ang protecuon against uadihity fnuClear and non-nuctear) 10owing the prapesed remaoval. sale. transler
or iease A1 least equivalent 1o that aftoroed Seler and its Suppners in ths Agaenoum for “Nucear Lidbity Protection’ ana in Seclion 7 ¢ Satler's
Demestic Terms ana Conoitons (P-736) or Section 8 ot Sener s Expont Terms ana Conaians (P-730) tar Generat Lamitanans of Laadily ™ In
e event ot @ a1 wanster of laase such assurances snan be ootained by Purchaser or Owner Irom tne buyer transieree of lessor as applicable
Removal, sale transier or tease CONIrary 10 1he prowsions Of this Acdencum Snaill in aadiion 10 any otner iegal or equilacle ngnis o} Seller, make
Purcnaser or Owner the naemnidr of Sater ana «s Suppners 10 the same exient Inal Seler ang its Suppiiers woulo have been protectet hag
such removal. sale. transier or jease not taxen piace

10 CFR Part 21
Seligr ang Purcnaser snali compty with the prowisions of 10 CFR Pan 21 ~Reporing of Detects and Noncompuance ™
Apphicatibity ot This Acgendum

The prowisions of this Adoencum shall apply 10 the tull extent permitied by 13w 10 any claims agamst Saler or its Supphers wnewmner based upon
contract ton (including negugence), sirict Ladilily ©f DINErwiSe and Sufwive terminalon, cancellauon or complelon 61 1he work hereunder
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r' LUWS t Kv t DOMESTIC TERMS AND CONDITIONS

Denunjuons. .
~Equgment " maans all eQuipment (NCIJAING MALENals BAG 1ADOT NCOrPaArared Metesn) Of Operanandl EPare PArTs Of renewal pars of any Other MAtch.al (NCwoing
tookng) o PARS Of 8Ny COMDINAMON tnered! furmsnad by Senef 10 Putcnaser unaer the contract o1 purcnase

* Proguct™ mesns 8ny DrOCESS 8QUIPMENT INIOIMatoNn $8Mmvce, Bylpul Of OINES tNING Of vaiug whith NCAMPOrates of reswits oireClly 07 :nQweClly Trom the Equid
mont of Serices

“Sarvicas’’ MBans work CiIfECUON G! wark. IECNNICA! NIOMMENLON OF 16CANICAI CONSUNING Ana advice OF ather sorvices lumshed Dy Sener to Purenaser unae-
tne COMTACT O! Purchase 3nd «NCiude SUCN achviLes a8 NG INSTANALON 1eSTNG ahgnment StBNuD. OPEraLon fepas ane mawntsnance ot ine Egupment

- Suppirers™ moans 8y O Sener's SuppnBrs ol marenat or servicas 1of the Equipment or Services rug3rdicss Of Trer INSIWGNG Bny ENGINEENNG 08S 51 feviewm
or 3eMv.Ce> CONracted Ior ana penormedc by Clher COMpPEMes

Accepmnce.
This quotanon 3upersases an Previous quotanons ang EGreaments anc 5 vord wNiass accepiad within fineen Gays rom Cate hefedl uniess CInerwise Statea
Bna & SuDeCt 10 &NaNge upon Noucs

Recommenaanons ana quotalons are Maca upon the basis Of operaling conailens spechicd Dy Purcnasar Should aCludt condilions pPo dMarent tnan tnose
speciiaq ang penormancs ot he Emnpmonl € aQvursely aNecteC Ny Or RSt aoequale, Purcnesar snan De espensitie 107 e ¢ost of at changcs in the
Equipment requirod to 8SCOMMOCSIE Such £ONAIONS ana Satter 1ps5arves the nght 1o cancel Purcnasers oroer anc Sensr snai oe reimoaursed 197 81t COSIS
BAO caPeNses nCulf8a ANa {aSCNADIe Pron! 10 Ppenormance 8x8cutad pnor 1o ths date of sucn (8MmMINauon

An orgers 8re suD)ECt IO whnen accaptance dy Seiter's supplying plant.

wnen s QuoIanion 15 acceptan by Purcnaser all the 18/ms ana conolons conlaned herer bacome a Pan of the Coniract of purcnass uniess DINerwise siated
s Quatauon Any contkoling or adcilondl larms And conGilions Conla.ned i any order submitisd by Purcnaser sha!l bc ©f N0 sNect uniess assantag 1o

«n wnung by Selier .
Delivery:

Dehvery 0! tna Equipmoat hereunaer snail bw mace F O B Sellur 5 plant Snipping cates are approarmale ang are bassd onN Prompl receipt of Alt NECLssary
ntormaten at Selier S BI3NT In a3 O Qotay i luMiSHNG CaMOIALs INlOIMAaLon. galas of shiomant May Do sgenced lor 3 reasonacle UMe baseg on COAALANS
at Setler 5 plant Récoipt o e Equipment Dy Purchaser shall constlule & waver Of all Clasms 1or gelay

Seticr snall nol b hable tor Oeldy in Gelivery duo 10 Causes Dayond ds reasonable conrol o7 Cue 10 BCTS of Goc. acts of Purchaser Twes 13bor orsputes DoyCons
NooQs 8pQefMCs qQUATBATNG FESTNICUCAS wal, INIJITECLoN, NOL Crvii OF MIILAry ALTRONLY, treght eMBArgoes. IFENSPOTRUON SNORAGES Of O213yS whusually Severe
wBINer oI 1NA0Mity 10 CRTAN NBCESSAry 13D0! MAIeNALS O MANWIBCIUNNg JaChLes Que 10 Such Causss. una o1 tne event af any Such Qeidy, INE QaIe of ackvery
snall be ealsnaed for a 1sNgmM ©! ume equal 10 the pancg of INe asiay
warrantes:
A  Equipment
Seller warranis tha: 1ne Equipment snail oe tree from Ce1ects 1n Malenal, wackmansp and tnie
Accassones supphea by Sellar put manutastured by olners Carry whalever walTanty e Manulaciurers of Such 8¢oessones ¢onveyeo 10 Sailer ana whith
can pe passsd on 10 Purchaser
Seliss 3 obligalions unoer this warranty snait expfe one (1) year aner sn.pment by Salier

B Services
Sailer wasrants 1nat the Services Snali O Pertormed in ACSordancs willl NAusITy Prasnuces

" Sener 5 oDIGANONS wndcr 1K warranly Shall expira one (1) yedr gNer me Semces are perormed gzcept 1nat Sever s wRrtanty cOliGanuons far repa work
snan expire RNQly (90) 0ayS trom @312 Of iNLal Sian-up or one (1) year aNer CoOMPISLON O rBPar wOrk wCREver OZCLrS Tirst

C Congaons Applyng 1o warrant.es

1 Trus warraniy tor EQuipment i3 condioned upon me EQuIpMeAt s Deing recoiwaa. uNioaaes S10red NANGISE. Msianed tesled mainainea ana operaten
i a proper mannar

2 Neanar me warranty tor Equipment nor the warranty tor Senices snall D apphicanie n The Bvent Ma! 12iur? 10 Mrol SuCh walfaNty 1§ e result ol
8cf3 OF OMIESIANS O1 PBTECNS (Other tnan Seler or Seiler 5 Suppirers 1n CONNECLON wilh RE work panomen Dy tNeM NEreunder) ¥cciasnts or aneranon
aouse of MSyse ot tne Equipmant or alieranon or misuse o Ine Sorvices

3 Uniess otnorwwc specitically agresa vy whiing S&iler § warranty of periormance 1S D23EC On SNOP ILSIS af 1ha SPeclieq r3ling wnen nananng clear.
1resn NONaeratec waler 2! a temperature hot @xCE80:NG BSOF

4 Tha conaifions &1 8ny tesls and the Dasis DI 8Ny CAICLIALANS 1N CONNECLON wiin TNe warrtanies tar Equipment or Services snai be accepianie to Sener
and Purcnaser anaina 1ests may be winsssed Oy FEPrESERIATvES Of 8MNar Measuremsnt reatings sna!ll be based on PIANT NSYUMENtBLON it applicaoie
ang actudl reaoings snall e ulm2ea In keu thereot Purcnaser or Seler may al 45 expanse pProvice temporary special 1851 AStrumenty Purcnaser
ana Seter 1eserve the frgt 10 MBPEC ANG CBLOrAlC BNy INSITUMENIS 10 BRSYIe 8CCuraCy O! MEAsSUreMENts. 8RS SJCH eAPeNsas snall pe Dorne Oy the
BNy saLresEiNg Such ngnt

D FRemegy

1 Seuer agreestorepar or repiace F.O B Selter & plant any Equipment manuraciured oy the Seller wiuch 00as Nat CONIOIM 10 the warranty tor Equipment
ang 10 repeorm Sarvmces whiCh GO0 NOT CONTOTM 10 the warranty 1o Servces, Provicaa tNat NCUCe of Cluum of Q818C! 1§ recaved Dy Solicr within one
y68r 1rom date ot snuipment ot Equioment trom Seiler & plant er portormance of Sarvices Equipment C13/Mea 10 pa G818Chve Must Ov folummed eignt
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ChannelStream

Flow Characteristics

ChannelStream valves can be designed with a linear flow
ctharactenstic, producing essenually equal changes of
fiow witn equal cnanges in valve stroke The hnear
charactensuc canridge design consists of an axially uny-
form hole and channel pattern  Tne linear characteristic 1s
mast commonly used for high-drop liquid applications.

Equalpercentage isavailabie by designingan appropnate
nan-uniform hole paniern, along witha corresponding axial
change in the area of the restncuve channels 1o produce
he gesired characteriste.

Maintenance

Like the Mark One globe valve, ChannelSiream 1s built jor
easy, sumple, inexpensive mamtenance Heavy-duty,
double 10p-stem guiding1s standard. The clamped-in seat
and top-entry rim design permits quick disassembly,

eliminaung problems associated with corroded, screwed-

n seat rings The spring cylingar acwator 1s smaller,
hghter and easier 10 disassemble than comparable dia-
phragm actuators

While the stacked discs of comparable ant-cavitanon
valves can experience problems with clearance flow be-
wesnthe plug headandthe discs, ChannelStream avoids
suchproblems. The cartnidge’s smooth, continuous inner-
stage surface allows close-clearance plug mouon.

Dirt and Debris

Ant-cavitaton valves are typically constructed with smali
flow passages that can become plugged by dirt or other
debns in the fluid stream. Such devices usually direct the
flow inimally 10 the throtiling plug betore passing it through
therestrictivedevice Thisresulisinsickingandgallingas
dirt and omer matenal beceme trapped between the
shiding plug and the inside surface of the anu-cavitanon
device

On the other hand, ChanneiStream 1s designed with two
imponant protectve teatures 10 miMmimize such plugging
problems-

1. Flowistirstbroughtthroughthe cannage. Dinttoolarge
to pass through the small outer channels is trapped at
the outer-mast stage of the cartridge prevenung debris
from traveling through the device 10 the throtiing plug.

2 Because the inner channels progressively become
larger, small parucies which pass through the tirst set
of channels are easily passed througn the rest of the
canndgs.

In exvemely dirty services, the carnndge can be penodr

Cally disassembled and cleaned

From=-FLOWSZRVE WILLIAMSPORT +7173274922 T-850 P 14/17 F-488
Flow Control Division
Vafhek Control Valves
Table I:

Standard Materials of Construction

Body Assembly

Body & Bonnet

Steel, stamless slee|,
alloys as required

Plug 316 stanless steel with
Steline, alloys as required

Carnndge 316 stainless steel, Ni-Al-
Bronze, Inconel, Monel

Sear Ring 316 stamless stee] with

Stellite, alloys as required

Separable End &
Bonnet Flanges

Steel, 316 stainless steel
(Inegral flanges opuonal)

Guides Bronze, glass-loaded
Tetlon, Gratoil, Steltite
Packing Teflon V-ring, asbestas-

free packing, graphite,
Grafaul :

Packing Spacer

316 stainless steel

Gaskels

Stainless sieel and graphite
spiral wound, Teflon

Bonnet Fiange Botung

Zinc-plated sieel

Gland Flange

Stainless steel

Glana Flange Botung

Zinc-plated steel

Yoke Clamp

Stainless steel

Actuator Assembly

Cyhnder & Piston

Anodized aluminum

Yoke

Ductule iron

O-rings

Buna-N, viton

Siem Bushings

Oilite bronze

Stem Nut

Zinc-plated sieel

Cylinder Retaiming Ring

Zinc-plated steal

Sem Clamp

Stainless stes!

Actuator Stem

416 stanless sieal

Spnng

Stesal

Spring Button

Zinc-plated steel

Ormnsr marsnals avalabls - comact lactory tor funtner intormarnon
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ChannelStream

Pressure Reduction Mechanisms

Although it uses many pressure reducton mecha-
nisms, ne gradual reauclion n prassure trough
ChannelStream tim occurs principally as a result
of four physical mechanisms

1. Sudden expansion of the flow areas as the
liquid exus the rasiriclive channels and enters
the intersecting expansion holes

2. Frictional losses due (0 multuple, smali pas-
sageways.

3 Turbulent mixing in tne expansion holes

4 Mutual impingement ot opposing streams in
e expansion Nolics.

In adaition, the small channel size generates only
small, rapidly dissipated vortex turbulence, mini-
mizing vornex cavitauon associaled with largertiow
geomelrrics.

The above mechanisms and others occurrnng in .
muluple stages minimize pressure recovery. * -

Figure 6: ChannelStream's Unique
Flow Path

Stage Design

The number of stages and the flow area ot the
channels in each stage of the ChannelStream car-
mdge are designed 1o produce the desired overall
pressure arop while avoiaing caviiahion at any pomnt.
The How area of the channel 1s usually greater in
8ach successive stage in order 1© minimize the
number of stages Tris results in higner pressure
arops being 1aken in the outer (or initial) stages as
compared with the mner (or final) stages.

Velocity and Pressure

The velociues at the inlet and outlet of 2 Channel-
Stream valve are generally gesigned for a maxi-
mum of 30 feet per second. |n addilion
ChannetSirearn valves are designed to ensure rhai
‘ the pressure of tne fluidin the vaive body (including
- i : the ChannelStream cartridge) is always greater
Figure 7: ChannelStream Cartridge than tne liquid vapor pressure.
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Flow Contro! Division

ChannelStream

Valtek Control Valves
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Figure 4: Unbalanced ChannelStream
with Soft Seat Design

The Valtek Solution

Vanek’'s ChannelStream tnm 1s designed 1o effecuvely
eliminate cavitation by using a vanety ot mechanisms 1o
reduce high pressure drops. Fiow is directed over the
piug through a series of close-fitung cylinancal stages,
eachconstructed with expansion holes andinlersecting
crcumterenual channels that restrict the tiow. Flow
travels first tnrough the expansion holes in the outer
cylinder andthen enters tne specially-engineered chan-
nels machined into the outer surface of ne second
cylinder The hquid is coniined to the channel until it
reaches the intersecting expansion haole in the second
Cylinder and passes through to the next resinctive
channel, and so forth. This flow path of mulnple restric-
tions and enlargements reduces the pressure gradually
across each tnm cylinder, avoiding the sharp pressure
droptypical of conventional, single-throtthng-pointinms.”

Figure 5: Pressure-balanced ChannelStream

A number of holes are machined near the top of the
CnannelStream carnrioge Several of these holes allow
fluid 10 vent upstream trom ths volume above the plug
dunngnormaloperation Otherholes are for pinnung tne
stages of vim 10gether In the correct rotauonal align-
ment. The pins and alkgnment holes have shoulders to
index the proper position within the canndge. A small
bead wzic prevents the pin from loosening The bead
weld can e easily ground or macninad oul for disas-
sembly.

Tne plug fits closely nsige the canndge bore ang is
gasigned 10 uncover or cover the nner expansion
holes. controiling the fiow. Borth the plug andg
ChannelStream carnndge can be used with either metal
or resihent insert seat nngs.

Both unbalanced and pressure-balanceq gdesigns are
available.

”,
"

(‘ .
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.ChannelStream
Basic Principles

In convenuonal, single-tnrotthng-point globe valves, a
vena contracta (pomnt of narrowest flow constriction)
occurs immediately downsiream of the throtlhing point
A simphhea pressure profile of tne fiuid, as it passes
through the valve, shows shight pressure losses in the
niet and outlet passages, and a substanual excursion
ol pressure ar the vena contracta. But the overall
pressure drop across the valve - or the ditterence in
pressure betweenthe inletand outlet — does notrevezl
how farthe pressure may have dropped within the valve
itself

The Problem with Liquids: Cavitation

wnen control vatves fail In quid service, cavitanon is
often the cause. Cawitauon 1s a two-stage process.
First, as Huid veloaity increases through the rastriction
atihe vena coatracta, the pressure of the flowing iquid
drops below the vapor pressure of the hiquid, causing
vaper bubbles 10 torm. Second, as the flow enters the
enlarging flowstream downstream of the vena coniracia
the velocity decreases. The resuliant pressure recov-
ery raises the fluid pressure back above the vapor
pressure, causing the vapor bubbles 1o collapse ~ or
implode.

The energy released by the coliapsing vapor bubbles
can resull In exiensive norse and vibration, often caus-
ing severe damaga to metal surtaces. Theinception (or
beginnuing) of cavitauon is heard in a piping system as
intermittent popping Or cracking, but as the pressure
drop increases the noise becomes a steady hiss or
ratile. Fully developed cavitation results in choking of
the hquid flow such 1hat turther increases in pressure
drop cause no carresponaing increase in the flow

Figure 2: Cavitation Damaged Trim Parts

Varek Contect Vaiveas

P 1 \ (Valve
Pressure
ey Orop)
P2
{Outlet
Pressure)
Pvc
{Pressure at
Vena Contracta)

Pvc
Figure 3: Pressure / Velocity Graphs

The Solution

The solution 1o cavitanion 1s 10 reduce the pressure from
the inlet 10 the outlel gradually — without allowing the
hquid pressure 10 drop below s vapar pressure, By
always keeping the pressute through the valve above
the vapor pressure, cavitation can be successtully
avoided
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ChannelStream

o,

Figure1: D

ChannelStream“contral valves prevent cavitauon dam-
age and mimimize nydrodynamxc naise even under the
most severe liquid appheations. This unique, patentad
design not only ehrminates cavitation damage, but also
provides easy ma:ntenance and long life even with aifficult
applicanons,

Whatmakes ChannelStreamtrim unique? Atfirst a2ppear-
ance, the ChannelStream canndge may seem familiar
because of 1s anlled holes and close-fitting cyhnders.
Here the similanty ends. Rather than resinicuing flow, the
drilled holes in the ChannelSiream canridge are used as
expansion areas tor tne fluid 2s 1 enters from restricuve
channels machined in the outside of all interior cylinders

The successive intersections of the restnctve channels
and expansion holes creale a senes of expansions and
contractions that resultin a senes ot pressure drops. This
staged pressure crop ensures that damaging cavitauon
will Not occur.

The ChannelStream concept, explained in detard on the
following pages, 1s the result of carelul ressarch andg
engineening. Extensive taboralory testing and field expe-.

2

isassembled ChannelStream Cartridge

Valtek Conirol Valves

fa K*

rience have proven ChannelStream valves 1o be oul-
s1anding anti-cavitanandevices. This research, along with
Vallek’s extensive expertise in severe service applica-
tions, has been incorperated into advanced computer
programs for sizing and selecung ChannelStream conuol
vaives. We invite you 1o work clossly with a Vanek? field
representalive 10 evaluate your severe service control
valve requirements and 10 explore the advantages ot
ChannelStream.

WARNING: High acoustic noise levels are accom-
panied by high mechanical vibration levels. These
vibration levels can causefailure of the valve, piping
or associated equipment resulting in pro-perty dam-
age and/or personal injury. Acoustic noise and me-
chanical vibration levels are greatly compounded (up
to 50 times) when the frequency of the excitation
matches acousticand/or mechanical natural frequen-
cies of the system. Naise control trim (source 1reat-
ment) should always be considered in any high en-
ergy (high pressure and high flow) and/or resonant
noise/vibration applications.
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85ass 001 |FLORIDA POWER CORP CnznneiStream “ 500 WATER 120F
¥I220 001 |rAavwKER SIDDELEY POWER ENG INC JRICHMOND VA ChannetSueam 15 1500 WATER 2%0F
BIZ23 002 jrAvwWKER SIDDELEY POWER ENG INC [RICHMOND vA CnansnolStream [ 1500 WATER 250F
78379 001 |RAWRER SIDDELEY POWER ENGR RICHMOND vA CnannsiSqosm 2 300 waTER 240
91818 003 |JORDAN CONTROLS inC MILWAUKEE W ChonpetSTeam - 2500 WATER 382
85134 002 JKANSAS CITY PWR & LT co CLUNTON MO CnannciSuoam 2 2500 wWATER 20 F
80514 002 |KANSAS CITY PwR &1T CO CUNTON MO ChennelSoctam 2 2500 WATER AS0F
80514 002 |KANSAS CITY PWR & LT.C0 CLINTON MmO CnannoiStuam 2 2500 waTER 380 F
80511 004 JMETRIC CONSTRUCTORS InC RICAMOND. VA ChenneiSuram a 300 WATER 109F
20511 008 {METRIC CONSTRUCTORS INC RICHMOND, va ChannsiSteam 3 300 WATER 70F
BSOq6 GOV [PUBLIC SER CO OF NEW MEXICO WATERFLOW NM CnannaiStream 3 150 WATER 70 F
71414030 {TYGER CONSTRUCTION CO INC BaTTLEBORO nC CnenneSgoom + 300 WATER

71414018 |TYGER CONSTRUCTION €O _1nC BATTLEBORO NC CnannotStmam 3 300 WATER

76393 005 JWALSH CONSTRUCTION (o] MECCA CA ChonneiSTeam 3 1500 WATER OF
82277 001 |WISCONSIN ELECTRIC POWER CO Dax CREEK wW CrnannetSuvem 3 1500 WATER 246F
75295 001 [WISCONSIN ELECTRIC POWER CO OAK CREEX W1 ChanneiSveam 3 1500 WATER 2¢8 F
78295 001 lWwisconSin ELECTRIC POVWER CO OAK CREEK W CnannetSooam 3 1500 WATER 248 F
75295007 |\WISCONSIN ELECTRIC POWER CO DAK CREEX WA Cnannc|Strewn 3 1500 WATER 246 F
768295001 |WISCONSin ELECTRIC POWER CO OAX CREER W1 ChameiSream 3 1500 wATER 246F
96295 001 |WISCONSIN ELECTRIC POWER CO OAK CREERK W ChannetSgnam 3 1500 WATER 248F

Pego 2
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. TUSTOMER VOCATION VALVE Sk CLASS [%¥<) TeMp
¥7681 001 {ARTHUR KJLL STATEN 15LAND NY ChannoiSgeam a 2500 WATER 36T F
97881 001 |ARTHUR nitL STATEN ISLAND NY CnannerSrwam 6 2500 WATER X F
95055 0 {BALTIMORE GAS & ELECTRIC CO LuS8Y mD Cnunnc!Svoam ] 150 WATER 10F
985055 002 |{BALTIMORE GAS & ELECTRIC CO LUSBY, MD ChxnpctSonam 8 150 wATER 150 F
95055 001 |BALTIMORE GAS & ELECTRIC CO LUSBr MD CnanneiSTeam [} 150 WATER 150 F
95055 002 {BALTIMORE GAS & ELECTRIC CO LuSBy MD ChannciSuoam 8 150 WATER 10F
£5055 001 |BALTIMORE GAS & ELECTRIC CO JrusBy. MmO ChaanatSiroem 8 150 WATER 150 F
95045 002 1BALTIMORE GAS & ELECTRIC CO LUSBY MmO CnannsSvsam 8 150 WATER VSO F
91255 002 {RECHTEL POWER CORPORATION SWEDESBORD nJ ChannotSooam [] 300 wWATER MI5F
91688 001 |BECHTEL POWER CORPORATION SWEDESBORO NJ Cnannet Syeam 2500 WATER 254 DEG F
01855 002 |BECHTEL POWER CORPORATION BOOTrwWYN, PA CnannutStruoam 6 300 WATER 1115F
viose 001 |BECHTEL POWER CORPORATION BOOTHVWYN Pa CnonnetSvoam 4 2500 WATER 354 DEGF
81755 023 |BLAlK & VEATCrH POWER DEv CORP JFORT GREEN SPRINGS FL CnanneSTeam - 1500 WATER SNF
81755018 |BLACK & VEATCH POWER DEv CORP [FORT GREEN SPRINGS FL ChnannotStruam 3 1500 WATER 230F
#3555 018 |BLACK & VEATCH POWER DEV CORP ChannciSream [ WATER 115 F
83555015 {BLACK & VEATCr POWER DEV CORP [JACKSONWILLE FL ChannoiScoam 15 &00 WATER 170 F
¥ISES 018 |BLACK & VEATCr POWER DEv CORP JJACKSONVILLE Fu CnanneiStraam 6 200 WATER 1nsF
83555 005 |BLALCK & VEATCH POWER DEV CORP JJACKSONVILLE FL CnanneiSroam 3 1500 WATER 3SF
80267 601 |CaRCUNL POWER & LGHT CO SOUTHAORT NC ChunnwiSream 18 100 WATER 105K
89267 001 |CAROLINA POWER & LIGHT CO SOUTHPORT NC CnannaiStream 18 300 WATER 105 F
89267 002 |CAROUINA POWER & LGHT CO. SQUTHPORT NC ChannetSoam 18 300 WATER 105 F
89267 003 |CAROLINA POWER & LIGHT CO SOUTHPORT NC CnanneiSuweem 18 300 WATER 105 F
89267 004 |{CAROLINA POVWER & LGAHT CO SOUTHPORT NC ChannolSuoam 15 300 WATER 105 F
89257 001 |{CAROUINA POWER & LIGHT CO SOUTHPORT NC ChannuaStream 18 300 WATER 105 F
89287 002 |CAROLINA POWER & LIGHT CO. SOUTHPORT NC ChannciStoam 16 300 WATER 105 F
¥9257.003 |CAROLINA POWER & LIGHT CO SOUTHPORT NC CnanneiSream 16 300 WATER 105 F
88267 004 JCAROLINA ROWER & LIGHT CO SOUTHPORT NC ChannotSream 15 300 WATER 105 F
89205 001 |CAROLINA POWER & LIGHT CO SOUTHPORT NC ChannelStrozm 18 na WATER N6F
89268 001 JCAROLINA POWER & LIGHT CO. SOUTHPORT nC CnannetSmeam 16 200 wATER 316F
92685 002 JCAROUINA POWER & LIGHT CO SOUTHPORT NC ChannolSmaam 18 300 WATER 318 F
88265 003 JCAROLINA POVWER & uGHT CO SQUTHPORT NC CnannsiStream 16 300 WATER NEF
89266 004 JCAROUNA POWER & LIGHT CO. SOUTHPORT NC CnhannaiSream 16 300 wWATER EF
23288 001 JCAROLINA POWER & LIGHT CO SOUTHPORT NC ChannatSovem 18 300 WATER 315 F
88288 002 |CAROUINA POWER & LUGHT CO SOUTHPORT NC CnannotStream 18 300 WATER NLF
89265 003 JCAROULINA POWER & LIGHT CO SOUTHPORT NC CnanneiSgeam 18 300 WATER NBF
88288 004 JCAROLINA POWER & LIGMT CO SOQUTHMPORT NC ChanneiSTeam 15 300 WATER 316 F
89266 001 JCAROUINA POWER & LIGHT CO SOUTHPORT NC ChnannaiStroam 18 300 WATER NEF
88288 602 JCAROLINA POWER & LIGHT CO SOUTHPORT NC ChannelSoeem 18 300 wWATER N8F
89266 003 |CAROUNA POWER & LIGHT CO SOUTHPORT NC ChannalStream 18 30 WATER 318F
89288 D04 [CAROLINA POWER & LIGHT CO SOUTHPORT NC Channo!Soeam 16 300 WATER MNEF
74109 003 |CAROUINA POWER & LIGHT CO SOUTHPORT nNC CnanneISream 4 800 WATER 100
100538 003 |CONSOLIDATED EDISON QUEENS NY CnanneiSvsam 3 2500 WATER 500 DEG F
100438 603 |CONSOUDATED EDISON QUEENS NY CnannalStroam 3 2500 WATER 500 DEG F
700538 001 |CONSOUIDATED EDISON QUEENS .INY CnanneiSzeam 3 2500 WATER 500 DEG F
100538 001 |CONSOUDATED EDISON QUEENS NY ChonneiSvvam 3 2500 wWATER £00 DEG F
100538 0a2 [CONSQUDATED EDISON QUEENS NY CnanneiSream 2 2500 WATER 500 DEG ¥
100538 002 JCONSOLIDATED EDISON QUEENS NY CnanneiSream 2 2500 WATER 500 DEG f
23614 001 JCONSOUDATED EDISON NEw YORK NY ChanneiSaeam - 1500 WATER 228 F
92022 001 |CONSOUDATED EDISON BROOKLYN NY CnanneiSream 8 800 WATER 0F
80429 091 |CONSOLIDATED EDISON NEVY YORK NY ChsnnatStrasm 4 1500 WATER 228F
89816 001 {CONSOUDATED EDISON QUEENS NY ChanneiStream ] 300 WATER 02F
80847 012 |CONSOUIDATED EDISON ASTORIA NY CnannutStram 12 1500 WATER 248 F
80847 012 |CONSOLIDATED EDISON CnannolSgeam 12 1500 WATER 348 F
066570 001 JCONSOUIDATED ECISON NEwW YORK, NY ChanneiSowan L) 1500 WATER 220 F
85101 001 |CONSOULIDATED EDISON NEW YORK NY ChonnolSream 1500 WATER 381 F
85782 001 JCONSOUDATED ECISON ASTORIA NY CnhannoSuoam 1500 WATER 320F

« Poge
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Valve Flow Curve

Valve Madel : ChannelStream

Tam 0.75 Cv:3.300

Customer : Wiscon Elec/Paint Beach
Project : Feedwater Min Flow
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