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DATE: 8125199 

TO: Wisconsin Electric Power CompanylPoint Beach NPS 

Attn.: John Schroeder 

FAX#: 920 7556930

SUBJECT: Quotation No. C9643A 
Feedpump Recirculation Minimum Flow Element

John, 
Per our telecom of this afternoon, here is a copy of the quote originally sent to Alex 

Foltynowicz. Please call me with any questions.

Regards,
.1

g95

, I -25-99 03:31Pm
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Page Two 
July 15. 1999 
Quote C9643A 

Commercial and Tecnns(al Notes: 

1. A purchase order issued against this quotation snould, at a minimum, reference 
quotation number C9596A to ensure fast and accurate order entry. Tnis order 

should reflect the valve description and accept the comments and Terms of this 
offer.  

2. Terms of shipment are FOB Wdiliamsport. PA, prepaid and add 

3. This quotation is valid for acceptance until October 1. 1999.  

4. Terms and conditions enclosed form a part of this offer.  

6. Tne proposed control element consists of a set of CnannelSteam severe service 
trim installed in a globe -style body, capped with a blina oonnet flange. The 
element is sutiecl to cavitation oamage wrien opcrating under servce conditons I 

and 2. The use of ChannelStream severe service trim will eliminate cavitation 
damage. Full technical details on CnannelSuream Trim are included in the following 
paragraph and the attached product bulletin.  

Cl-annelStream SfV'ERE SERVICE TRIM 

Flowserve proposes me use of CrianneiStream multiple stage trim for energy 
aissipation. This trim is designed to effectively eliminate cavitation by using a 
variety of mechanisms to reouce high-pressure drop. Flow is directed through a 

series of dose- fitting cylindcal stages, each constructed with expansion holes 

and intersecting circumferential channels inat restnrc the flow. Flow travels first 

through the expansion holes in the outer cylinder and then enters tne specially 
engineered channels machined into the outer surface of the second cylinder. The 
liquid is confined to the channel until it reaches the intersecting expansion hole in 
the second cylnder and passes through it to the next restrictive cnannel, and so 
forth. This flow path of multiple restrictions and enlargements reduces the pressure 
gradually across each trim cylinder, avoiding the sharp pressure drop typical of 
conventional, single throttling point trims.  

7. The attached assembly drawing is proviode for reference only.  

8. The six stage CnannelStream trim aesign offered as part of thls quotation is 
guaranteed to absolutely prevent cavitation when operated at the service 
conditions as specified on the valve data sheet. Also, as a result of this design, 
noise levels will be less than 70 dBA during operation and vibration will be 
eliminated.

+7173Z749ZZ T-850 P 03/17 F-499
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Page Three 
July 15. 1999 
Quote C9643A 

9. The minimum flow area Cimensions of me quoted trim are .090" x .015".  

10. A CnannelStream e.xperience list is enclosed.  

Should you require further additional information to support our proposal, please contact 
the undersigned.  

Sincerely, 

Flowserve Corporation - Flow Comnrl Division 

Edna Ulsamer 
Comract Administrator 

cc: J. Scnlereih - Regional Manager 
J. Zelenak - Comrol Products Manager 

Encl.  
Vaftek Bulletin: ChannelStream 
Valve Data Sheet 
Reference Assemuly Drwg.  

Terms and Conditions

+7173274922 T-650 P.04/17 F-499
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Control Varve Sper-Mcation 
Pre~pared By': 

Ficws~erve Corporation 
SpnnVV" Umn

CuA mar: WISCC ElcPaint Seanh Project Feeawyar Min Flow 
POW. PrCj Nurn 
Quote V C9W4 contract 
Rev/By 0 O/JOHNZELENAK Alternate 
Applicaton -Boiler Feed~rump Recircuiario'

Sried 1 of 1 

valve Tag ia. Feewvater Min Flow 
Page a 1 
P&ID 
Line .  
Date / Ver 1999-02-17/9M 5234

Quanmy I

CU Pipe 5e. up`Down 2000/2.000 '-,1 1 iAcwor Type None, Bocy) S/A only 
.2 Pipe Seri, uptr3.wf 160/160 LI5l; IAetarr size 

TslýAI Svae 150 
A 3-1-Allow NoOWeAMO Attn/Type 90/0/ 
in Process Fluid Vvnaer ý, Spning 

Crlt~iclPress4ure 3207 40 pw (a) 51Air To 
Cnr'd cod M Cand 4 volume Tank 

7 nnrrp T) Cn w CnM0IT~xn &Fit N/A 
(q) I -wMII1r)Q - R8 I anawneel 

,in -tr i a RatetpVmd) mo 1 .10c QIJ~ /Pos 0.-Rigi 

Il I l~a FIQU R-Me (low WFM Im)IIu 9
Iamr InrI -i -MooeLmamnal 

0 : V2 7j 1'9 SignattOptions 
Max Snutoff I SNitf Class 1214700 ps I None Traaouce 

& Avalaoe A;r Supply 60.00 psi (2) r- IRS P-or! 
f17 fi Va1vr 91infl~~fl rJtinT. I Thrnm¶T 3: Model 

.Cbci4rDr= .. 1-108 ý42LI 7 Model 
_________-0_<0 3. Poao~n on De-en 

- g yet~ (nm 141R Mounting 
Vulm Mocle Cmanner~eal:ia. o 
SaivaPressure RaringiBorly Type 2 00/1CL 800/ Glooie 
Tnm a - CV~ / Cnra~r~csrtic 0.75 Cv:3.300 I Lowner F7 R n v ~rpe 
NUmbr o tages 6 stage71 jr1w 

Flow Direction Flow Ovrer 101 Fuir-Reg 
'1 Body Mac l Bonner Mat! 316 SS / X/A 8111Flow Booster 

-2 End~ ConndScriFace to Face Soc"w Weld I I ANSI S75=2.>I0 Booster Canfl 
- Flange Finisn Quic I~~~s 

BonnetType N/A P 
Tnm Type Unbatanced ar Locckup 

E - Plug Mau iFacing N/Alj 
:3 Plug Slem Facawg Plate Type 

, 1 Seat Ring MaUJ/ Fac~ing N/A I oir~rMdlNn 
So~tSearMateialPwr Sup 

C, Rtaaner Mar/Sleeve Mau 316S5/ -. mCnJ j 

2: GujioG UpWo/Lovier N/AlI N/A 1IHizz Loc 
47 Packtin MauIlIStyle Vac. Fire K/A/iSingle/ie 9 I Dravilngs 

Body Drain 19 A&=en h-ydro 
41Bonnet Po= Type W ISeaw LeaK Tewt 
4; Bel~ow% Type 2 ocumeruwon 

Bellows Material 6'-.K ýcert or Cont 
8odY BOWVig/onnel Flange Mat! 57-2tn / Carrion Steel I Clearfing 
Gaskets Spiral Grapntue CMTR 
Gl~nd Flange Mmata N/A 1Spmaia Paunt 

Ir-12FIC~~~~to Pln.F-r1 n# V!cm
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Flow Control Division 
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Vahek Valves 
BWIfP Valves 
Durco Valves

701 First 
Street 
P.O. Box 
3429

Williarnspon 
Pennsylvania 
17701-0428

JOHN ZELENAK 
Control Products Manager 

Telephone 
570 327 4M43 
Fax 
570 327 4306 
E-Mail 
jzelenak@flowserve.com

FAX MESSAGE 

PAGE 1 OF 17 

DATE: 8/25/99 

TO: Wisconsin Electric Power Company/Point Beach NPS 
Attn.: John Schroeder 

FAX#: 920 7556930

SUBJECT: Quotation No. C9643A 
Feedpump Recirculation Minimum Flow Element

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

Regards, 

j1,1
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Valve mowe 
Sh=A/Pweaz= RatingSocy Typa 
Torimr -Cv / C/haratee= 
Number of Svages 
Flow Direction 
Boay Mati / BonnetLilat 
End ConwnSch/Face to Face 
Flange Finish 
Bonnet Type 
Trm Type 
Plug Mall/f R,6g 
PkQ Stemi Facing 
Sewt Rtrg Mat)/ Faczri 
sort Soat Maref1aT 
Retalnet Mal]/Sleeveý M=T 
GOnaee Uppar/Lowed
Pacicing MUrn I Style I Vac IFire 
BodY Dfrai4 
Baiinet PortTyple 
Beio" Typ 
Bewrit mala 
Bocay 5o*VagBonnet Flange mat 
Gwý 
GWan Flange Material

Crianneistweamn 
2 00 / CL B00/ Globe 
0.75 CV-3 300 1 Linear 
6 Stage 
Flow Ovmer 
316SSS/ NIA 
SWdce Weld I I ISA S75.03 

N/A 
Unoa~an=e 
1ýuA I 

k/A I 

316 SSI 
WIA WA 
NlAI Single/ i 

57-2m i carbon swtee 
Spiral Graplike 
NIA

T-85Z P.G2/0Z F-501 

Shisee I of I 

Valve Tag V Feedwawe Mmn Flow 
Page V: 1 
P&iD 
Line 
Dazeiver 1999-02-17199E234

A==o( Type 
A~ugtor Sme 
Stroxe 
Spnng 
Air To 
Vol~ume Tank 
Tubing & Fir 
rlanawteei

AcniPos. -ng

Model/Matera? 
Sm�nal/O�ona 
Trans�ucer 
Mounting 
T� ur�

Norte. Bocty S/A onry 

150 

N/A

I 

/
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Ifl�t0

Moce) 
Poson On De-en 
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Mounting 
lia. Loc
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EF- Far-Rcg 
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IBogaer Cnftig 

FPlate Type 
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W)UrmI Ctrn 1

rt 

Cý PiI 
ICA
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FLOWSERVE 
ADDENDUM FOR NUCLEAR LIABILITY PROTECTION 

It Seller iurnisnes Equipment or Services or the Product thereat ot a nuclear power plant the foallowing provisions for Nuclear Liailily Protection 

are hereby incorporated in the contract a1 purchase 

Definitions 

The terms as used nerein snail nave the tallOWiig meanings 

**Equipmenlt means ail equipment (including materials and tabor. incorporated therein) or operaional spare parts or renewal parts or any otner 

material fincluflng toolhigl or parts or any combination thereat turnished by Seller to Purchaser unCer the contract a* purcnase 

-Owner ' means any person or entity watn a legal or equitaDle intefest in the Plant.  

•*Ptant" means a nuclear power plant or otrer nuclear facility for handing. storing or processing nuclear fuel at *nicn the Proouct *11i oe located 

"*Plant Site" means me location 01 tri Plant 

"-Prooact' means any process equipment. inlormation service. output or other tnhng ot value wnicn incorporates or results directly or ,nmraectly 

trom ine Equipment or Services 

"-Services means work direction at work. teo.nncal iinflrmation or technical consuning and advice or other services turnisnea by Seller to Purcnase, 

under int contract at purcnaze and include such activities as me installation. testing alignment. sTartuP operation repair ano maintenance Ol 

tne Equipment 

. Suppliers'* means any or Seiler's suppliers 01 material or services for tie Equipment or Services. regardless 01 tier including any engneer.ng 

design rvcvw or scfvocz contracted vtr an- pertormec oy oarer companies 

Government indemnity and Insurancr 

i trni Plant is located in tre United States Purchaser snail o~main and maintain, or snail require O*ner to obtain and maintain without cost to 

Seller tne following tor tne Plant in wnicn me Product or Equipment are to be used or the Services are to be pernormera 

1 An agreement 0t indemnification as contemplated Dy Section 170 o0 the Atomic Energy Act of 1954. as amended (nere-n cailec me "-Act ' and 

2 Nuclear liaility insurance trom ANI or MAELU or both in Such form and in such amount as vAill meet Ihe financial protection requirements 

ot tne United States Nuclear Regulatory Commission pursuant to Section 170 o0 the Act 

IT trio Plant is located outsidet te United States Purchaser snail dotain and maintain or snail require Owner to obtain ano maintain wvinout Cost 

to Seller. Tor ire Plant in which the Product or Equipment are to be usea or me Services are to be performed an agreement at indemnrlication 

and nuclear lability insurance tor equivalent protection satistactory to Seller 

The agreement at indemnitication and nuclear iability insurance snail be in effect during tne entire period that ine Equipment Services or Product 

are utilized in the Plant and small remain in the enect until oecommissdon,ng or the Plant 

in the event that tie nuclear liablility protection System provided by Sect-on 170 ot the Act is repealed mooTsea expires or is dinerwise not available.  

Purchaser snail without cost to Seller maintain or require Owner to maintain, in effect during the period the Equipment Services or Product 

are utilaec in tne Plant and until aecommissioning or ins Plant to tne extent available on reasonable terms and consistent witr industry practice 

hiaosiy protection inrougn government or private contractual indemnity limitation of liaDility ano2o0 liability insurance in oroer 1o avoid a mater.ai 

impairment or tre protection artoroea Seller and its Suppliers oy tne nuclear liabily protection system or me Price-Anderson Act and ine provisions 

Of this AddenOurn 

Property Damage Waiver 

Neitner Seller not its Suppliers snail have any hiaoilty to Purcnaser or its insurers rot nuclear damage to any property located at the Plant Site.  

ano Purchaser snail indemnity Seller and is Suppliers against such liability 

it Purchaser seils or otnerwise transfers ins Equipment or Services. Purchaser snail secure trom Owner an agreement tnat neimer Seller nor 

ais Suppliers snall nave any lia.blity for nuclear carnage to any property at tin Plant Site ano that Owner snail indemnity Seller and its Suppliers 

against any such liability 

Removal. Sale, Transfer or Lease 

Purchaser agrees or Purchaser snail secure from Owner an agreement not to remove the Equipment or any items of equipment upon whicn 

Services nave been pertormeo or to whncn Services oirectiy relate Irom the Plant Site (except temporarily otr repair work or permanently to a 

nuclear repository) or sell or ctnerwse transfer any interest tnerein at in inh Services (incluaing Out not limited to the bulk Sale or transler or elec

trical output trom tre Plant) or lease trom other- equipment or nuclear fuel tor use in tne Plant or at the Plant Site. without first providing Seller 

wiln w-ritna assurantces f limitation at ano protection against iiadiity hnuclear and non-nuclear) toltowing Ine proposed removal. sale. transler 

or lease at leasw equivalent to that arnorded Selier and its Suppliers in lnh Addendum for "NuclOar Liability Protection anod in Section 7 a0 Seller's 

Domestic Terms and Conditons (P-736) or Section 8 01 Setler s Export Terms and Conditions (P-730) for -General Limitations 01 LiZbility - In 

me event at a sale transfer or lease such assurances snail be obtained by Purchaser or Owner from me buyer transferee or lessor as applIcable 

Removal. sale transfer or lease contrary to the provisions or Inls Addendum snail in addition to any other legal or equitable rights of Seller. make 

Purchaser or Owner tne inoemnitor of Seiler and its Suppliers to the same extent tnat Seller and Its Suppliers would nave been protected had 

such removal, sale. transler or lease not taken place 

10 CFR Pan 21 

Seller ana Purchaser snail comply wian tne provisions or 10 CFR Pan 21 "'Repornhng of Detects and Noncompliance" 

Applicabibty ci Thi• Addendum 

The provisions ot this Adoendum Shalt apply to the lull extent permitted by law to any claims against Seller or its Suppliers whether based upon 

contract tort (,ncluadng neghigencei. strict IaaDility or otherwise ano suNve termination, cancellation or completion of tne -orK hereunder
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1ifiifLI.) W~LKVL: DOMESTIC TERMS AND CONDITIONS 

1. Definitons.  

"'*Equ.Cme: "means all equipment imnctajing matereais no a mor incorporated merein) or operational spare parts or renewal parts or any Omthr maltcral ifceiung 

totaling) or pars or any clmornatron inmreo! rurnisfnh by Seller to Purcnaser undertnc mcntract of purchse 

* Proauc" mean* any process equipment ldormaTion fserv.c. ouiput Or other uming 0 vaJue wri,cn incorporatels or reswltr directly o0 r•arctly toom tne Eq-, 
mont Or Ser•ic'S 

*SovCces- means work cireClion of ,ork. technical atorrmat,on or lecnnical consulting auto advice or atrier ervicus fumrnished Or Secler to Purchaser ..noe
Me contract at purchase and rnca:ae Such activities as tne mnstailaiion lasting alignment stanuo. operation repar enc mantenance ot ine Eoiomen% 

- Suppsers'" means any 01 Seller's Supplers or material or services or tri Eq..pment or Snrvxcz r grolc= o1,cr l including any engneerng des g- re.e..  
or saevrCee contracted for and paenrrrne by airier companies 

2. Acceptance.  

This quotation supersedes sit previous quoatmions ant aWreemaent; an is void unless accepteo within fifneen days ftem date rervor unl•ss ctner-wise stated 
onr is svOlt to change upon notice 

Recommendations and quodtihns are made upon the Dasis al opoparilgs condltions zpaocitod Oy Purchaser Sfhould actual Condit,Ons pc dnerent man maoss 
speclifed ana perormnance a1 ine Equipmranf De avers3ely aleceo mereoy or not adequate. Purcn-asar s•a•i Dbe responsible tr m1te cost f aill changes in tnc 
Equipment requirad to accommeocse sucn conditions ano Seller reserves mne rgnt to cancel Purcnfeer' oroer anc Saelor snail oe retmo.,rsec lot sli costs 
ano cxpenss ,ncurreo ana reasonaoie pranti ot penormance executed prior to rIe date 01 Sucn termination 

An oroers are subject to wrinen acceptance by Seler's &upplying plant.  

wnen ins quotation is accepisa by Purcnhser all the terms and condibons conaianed herein become a pan ot tnr contract 01 purchase unless otherwise slatec 
in thia quotation Any con1ic-ing or adodional ltrns mnd condQtOrl5 coltainec in Any order 4ubmitted by Purcnaser snell to- or no unect unless assented to 
in writing by Seller 

3 Delivery: 

Delivery ? lin. Equpment hereunder snail 00 made F 0 5 Salter s plant Sn•ppin•• atles are approsirnate ano are cased on prompt receipt ot all necessa,) 
niormawon at Salter S Olart: in case o delay in lumisnino camoiete Iflormation. cames of snioeant may bc extendedo or a reasonable time braseo on conoitons 

at Sealer 9 plant Recaipt at mne Equ~pmen( o, Purc•aser snall 0on1stalue a wa.,cr of all claims for delay 

Seller sflall nttib hlable tar Ociay in delivery due to causes beyond its reasonable control or due to B=t6 of Goc. acs of Purcnaser tares tabor diSputeS DoycOanS 
floos epidemics quararntne restrictions war. mjrfect4n, nolt CMnl or mliltart aum•ojiy. tfright embargoes. •rrrs, poriionri enhortages or delays inusually Severe 
weatlhr or inaoility to aoian necessary tanor materiaj or mtan-racturing lactalie • uO to such, caueas. end in Ins event or any such celay. Inc dale or alchvert 
snail be ,xtenaed for a length dl time equal to Me period of file delay 

4 Warrantaile: 

A Equipment 

Seller warrants Ma ine Equipment Salai ye Tree iron CeTre n i ltmaterial, worKMnSrlip and true 

Accessories supplied by Seler out manulactured by dOners carry watOevar warranty me manufacturers of 6uch aCcessores Convicyco to Seller anr wn,cn 
can be passed on to Purcnaser 

Sealer s obligations under this warranty snill expre ore IlJ year after snhpment by Seller 

1 Services 

Seller warranzt Irha thle Services snail Oe performed in accordance wait industry prdC"iceS 
Seller $ o tegations enacdr tis warrany shall expire one tlj year afer me Services are pernorrma except tnrat Sellers• warranty ooligations for repair .ork 
snail expire ninely (901 days trOM 31Lt of initial stan-up or one (1) year aser completion 01 repair work whichever occurs tir=t 

C Conditions Applying to warrantes 

I Tnhs warranty for Eqwupmnt im conditioned Mpon me Equipment S Doeng recoived. untoano stored nanlead. .nstaeo lclted maintained anr opeiateQ 
in a proper manner 

2 Neitner me wrrtanry lOr Equipment nor the warranty tor Services ,nail De apociCaole in me event Mat failure TO mccit SuCh warranty iS teh result 01 
acts or omissions of persons totterman Selrlor Seller s Suppliers in connectioin with Inc *orh penomea by triem hereunder) accidents or arleration 
aaluse or misuse ci tne Equipment or alteration or misuse Of me S.;rv~cei 

3 Unless otnrvotse spociteally agreao in writing Seller s warranty at performance is based on Shop extsm at tne specified rating wnen nanolang clear.  
fresn nonaeratie water at a temperature not excaeoedng B30F 

4 The conoitlons; at aly tests and the Oasis ot any caicuialiso in connection witn The warranties for Equipment or Servces snail Dba acceptaoil to Seller 
and Purcnaser and ine test: may Du witntsse•d oy represenitaynes of elter Measurement readtilgs s1i•tl be based on plant instrumentation it applicale 
and actual readings snail be uti•lZed in lieu inefeot Purcnaser or Seller may at its espense proveoe temporary special test .nStrumenu- Purcnaser 
and Seiler reserve the right to inspect ano celoratc any instruments to enswre accuracy 01 measurements. ano such expenses snail c0 cornie by In 
part1 exercising sueh rignt 

D Remeoy 

i Seller agrees to repair or roplace F.0 B Seller a plant any Equtipmcni manuTactured oy me Seller wncn does not contorr to inv warranty tar Eom-pent 
anc to repnrtorm Services which do not conform to tri warranty for Scfvces. provided mat notice 01 cl•im 01 detect is rece.ved by Selier within one 
year from date on Snipment ot Fawuirment from Seiler a plant or peniornrance of Services Equipment clizmea to be oelec,...w muQt lo returned freight 
prepaid and in acccrdance wilh Sellers instruction: to ,Ine point o marunuectwure, unless Seller daicr: otmraise 

2 Purcnaser satil give Seir wri`ten not" ceao any cart. damage or noncoaronn•r•ta-, ,on as pose in oarder to permit Seller to10iMZK4 8tirnily oivesligalolt 
Cl The tact 

3 in COnnection wmime erOrormance oa any corrective work all removal and renstallaiton of me Equipment Shall DOe Denrfteo by Purcnaser Purcinaser 
snail at its expense be respons•ole iot removing reanstaaing replacing or supprying any equipment materials or msructures which arc necessary to 
provide reasonable a,'ess to me Equipmaet to Dw repaired or replaced Any cecon1tmnatlon or rad iaton protection necessary in connection waitn me 
removal or on-sai repair 0? Me Equipment &nal pe Pnonto•i Dy Purcnazar wito•ut cost to S•ilor 

4 Title to and riskt Or I•.s Of anly Equipment being YaPaited snalt remain wimt Purc•naser at eal times roinng he correction p-riuo wherever ine repair takes 
place provio. rlowever. Mal Se•ler snall beer Ins rais or at l= any Equipment besng repairetald aitiO uch Equipment is away trom Purcnrases facility 
and unoer Saltar a care cuewoy ano control Transportation costs with respect to any replacement Equipment snail be: paid by Purcnaser 

E Repaire or Repiacement Equipment. Repenronmec Sen,,cs 

when any Equipment is repaired or repiacae or a Selvice is repenormea me Equipment repaired or its replacement or the roperrormdSo Senrs snail be 
SuOp.T to tme sante wiafri~nIt ins same conditions ant me same remeaeS provued for me onginal Equipment or Service providea mat the warranty 
period tor the repaired or replacament Equipment or repenrorme Service snail be tar Mie balance remaining Ct tne warranty period for int original Equpament 
or Service extending Irom tre date or r-pair or replacement or me repafree or replacement Equipment or reperforrlance of me Service. provide- however 
that me warranty period snail expire in no event later mtan twonriy-tour (24) monitns arter me Oei.,ery of me =angnit Equipment or Ptenormance or Inc ori9,nal 
Service
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ChannelStream

Flow Characteristics 
ChannelSTream valves can be designed with a linear flow 
characteristic. producing essentially equal cnanges of 
flow witn equal cnanges in valve stroke The linear 
characteristic cartridge design consists of an axially uni
form hole and channel pattern Tne linear characteristic is 
most commonly used for hign-drop liquid applications.  
Equal percentage is available by designing an appropriate 
non-uniform hole pattern, along with a corresponding axial 
change in the area of the restrictive channels to produce 
tne desired characteristic.  

Maintenance 
Like me Mark One globe valve. CnannelStream is built for 
easy. simple. inexpensive maintenance Heavy-duty, 
double top-stem guiding is standard. The clamped-in seat 
and top-entry Trim design permits quick disassembly.  
eliminating problems associated with corroded, screwed-.  
in seat rings The spring cylinder actuator is smaller.  
lighter and easier to disassemble than comparable dia
pnragm actuators 
While the stacked discs of comparanle anti-cavitation 
valves can experience problems with clearance flow be
tween the plug neacl and the discs, CnannelStream avoids 
such problems. The cartridge's smootn, continuous inner
stage surface allows close-clearance plug motion.  

Dirt and Debris 
Anti-cavitation valves are typically constructed wiM small 
flow passages that can become plugged by dirt or other 
debris in me fluid stream. Such devices usually direct the 
flow initially t the Throttling plug before passing it through 
the restrictive cevice This results in Sticking and galling as 
dirt and other material become trapped between the 
sliding plug and the inside surface of the anti-cavitation 
device 
On the other hand. ChannelStream is designed wim two 
important protective teatures to minimize such plugging 
problems
1. Flows itirst brought through the cartridge. Dirttoo large 

to pass through the small outer channels is trapped at 
the outer-most stage of the cartridge preventing debris 
from traveling through the device to the throttling plug.  

2 Because me inner channels progressively become 
larger, small particles which pass through the first set 
of channels are easily passed through me rest of the 
cartridge.  

In extremely dirty services, the cartridge can be periodi
cally dcisassemblec and cleaned

Valrek Conmfo0 Valves

Table I: 
Standard Materials of Construction

Body Assembly

Body & Bonnet Steel. stainless steel,

alos as ....r 
Plug 316 stainless steel with 

ISlelhtle, alloys as required 

Cartridge 316 stainless steel. Ni-AlBronze, Inconel, Monel 

Seat Ring 316 stainless steel wire 
Stellite. alloys as required 

Separable End & Steel. 316 stainless steel 
Bonnet Flanges (Integral flanges optional) 

Guides Bronze. glass-loaded 
Teflon. Grafoil, Stelhte 

PacKing Teflon V-nng, asbestos
free packing, graphite, 
Grafoil 

Packing Spacer 316 stainless steel 

Gaskets Stainless steel and graphite 
spiral wound. Teflon 

Bonnet Flange Bolting Zinc-platea steel 

Gland Flange Stainless steel 

Gland Flange Bolting Zinc-plaTed steel 

Yoke Clamp Stainless steel 

Actuator Assembly 

Cylinder & Piston Anodized aluminum 

Yoke Ductile iron 

0-rings Buna-N. Viton 

Stem Bushings Oilite bronze 

Stem Nut Zinc-plated steel 

Cylinder Retaining Ring Zinc-plated steel 

Stem Clamp Stainless steel 

Actuator Stem 416 stainless steel 

Spring Steel 

Spring Button Zinc-plated steel

Ortteria'rariais avadlable - conra• i taczoy for furrner iritorm21,on

0
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£ ChannelStream 
Pressure Reduction Mechanisms 
Although it uses many pressure reduction mechoa
nisms, The gradual reaucton in pressure Through 
ChanneiStream Trim occurs principally as a result 
of four physical mechansms 

i. Sudden expansion of me flow areas as me 
liquid exits tne restrictive channels ana enters 
the intersecting expansion holes 

2. Frictional losses due to multiple, small pas
sageways.  

3 Turbulent mixing in me expansion holes 

4 Mutual impingement ot opposing streams in 
trne expansion rio1i.  

In adaition, the small channel size generates only 
small, rapidly dissipated vortex Turbulence, mini
mizing vortex cavitation associated with largertlow 
geometrics.  

- The above mechanisms and others occurring in 
multiple stages minimize pressure recovery.  

Figure 6: ChannelStream's Unique 
Flow Path 

Stage Design 
The number of stages and the flow area of the 
channels in each stage of the ChannelStream car
tridge are designed to produce the desired overall 
pressure drop writle avoiding cavitation at any point.  
The flow area of the channel is usually greater in 

,,. each successive stage n order to minimize the 
• 4 • number of stages Tnis results in higner pressure 

d•ops being taken in the outer (or initial) stages as 
compared with the inner (or final) stages.  

Velocity and Pressure 
The velocities at the inlet and outlet ot a Channel
Stream valve are generally aesigned for a maxi
mum of 30 feet per second. In addition.  
"ChannelStrearn valves are designed to ensure that 
The pressure of ihe fluid in The valve Body (including 
"the ChannelStream cartridge) is always greater 

Figure 7: ChannelStream Cartridge than me liquid vapor pressure.

5
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Valtek Control Valves

Figure 4: Unbalanced ChannelStream 
with Soft Seat Design 

The Valtek Solution 
VatteK's ChannelStream trim is designed to effectively 
eliminate cavitation by using a variety ot mechanisms to 
reduce high pressure drops. Flow is directed over the 
plug through a series of close-fitting cylindrical stages.  
each constructed witn expansion holes and intersecting 
circumterential channels that restrict the flow. Flow 
travels first through the expansion holes in the outer 
cylinder and then enters the specially-engineered chan
nels machined into the outer surface of Tne second 
cylinder The liquid is confined to the channel until it 
reaches the intersecting expansion hole In the second 
cylinder and passes through to the next restrictive 
channel, and so forth. This flow path of multiple restric
tions and enlargements reduces the pressure gradually 
across each trim cylincler, avoiding the sharp pressure 
drop typical of conventional, sin gle-tnrotiling-point trims.'

Figure 5: Pressure-balanced ChannelStream 

A number of holes are machined near the top ot the 
ChannelStream cartridge Several of these holes allow 
fluid to vent upstream from the volume above the plug 
during normal operation Other holes are forpinning the 
stages of trim together in the correct rotational aLlign
ment. The pins and alignment holes have shoulders to 
index the proper position within the cartridge. A small 
beacd weld prevents the pin from loosening The bead 
weld can be easily ground or machined Out for disas
sembly.  

The plug fits closely inside the cartridge bore and is 
designed to uncover or cover the inner expansion 
holes, controlling the flow. Both the plug and 
ChannelStream cartridge can be used witn either metal 
or resilient insert seat rings.  
Both unbalanced and pressure-balanced designs are 
available.

+7173274922 T-B50 P-12/17 F-499
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-ChannelStream 
Basic Principles
In conventional. single-tnrottling-point globe valves, a 
vena contracta (point at narrowest flow constriction) 
occurs immediately downstream of the trohling point 
A simpltied pressure profile of Ine fluid, as it passes 
through the valve, shows slight pressure losses in the 
inlet and outlet passages, and a SuDstantial excursion 
ol pressure a! the vena coniracta. But the overall 
pressure drop across the valve - or the ditterence in 
pressure between the inlet and outlet - does not reveal 
how far the pressure may have dropped within the valve 
itself 

The Problem with Liquids: Cavitation 
wnen control vaives fail in liquid service, cavitation is 
often the cause. Cavitation is a two-stage process.  
First, as fluid velocity increases through the restriction 
at the vena contracta. me pressure of the flowing liquid 
drops below tne vapor pressure of the liquid, causing 
vapor bubbles to torm. Second, as the flow enters me 
enlarging flowstream downstream of the vena coniracta 
the velocity decreases. The resultant pressure recov
ery raises Mhe fluid pressure back above the vapor 
pressure. causing the vapor bubbles to collapse - or 
implode.  

"The energy released by the collapsing vapor bubbles 
can result in extensive noise and vibration, often caus
ing severe damage to metal surfaces. The inception (or 
beginning) of cavitation is neard in a piping system as 
intermittent popping or cracking, but as the pressure 
drop increases the noise becomes a steady hiss or 
rattle. Fully developed cavitation results in choking of 
the liquid flow such that further increases in pressure 
drop cause no corresponding increase in the flow

Figure 2: Cavitation Damaged Trim Parts

Figure 3: Pressure / Velocity Graphs 

The Solution 

The solution to cavitation is to reduce the pressure from 
the inlet to the Outlet gradually - without allowing the 
liquid pressure To drop below its vapor pressure. By 
always keeping the pressure through mhe valve above 
tne vapor pressure, cavitation can ie successtully 
avoided

3
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Valteak Control Valves

C

Figure 1: Disassembled ChannelStream Cartridge

ChannelStream'control valves prevent cavitation oam
age and minimize flydrodynamic noise even under mne 
most severe liquid applications. This unique, patented 
design not only eliminates cavitation cdamage. Dut also 
provides easy maintenance and long life even watn difficult 
applications.  
What makes Chan nelStream trim uniquel At first appear
ance. the ChannelStream cartndge may seem familiar 
because of its anlled holes and close-fining cylinders.  
Here The similarity ends. Rather than restricting flow, the 
drilied holes in the CnannelSiream canriage are used as 
expansion areas for ihe fluid as it enters from restrictive 
channels machined in tne outside of all interior cylinders 
The successive intersections of the restnctive channels 
and expansion holes create a series of expansions and 
contractions that result in a series of pressure drops. This 
staged pressure drop ensures that damaging cavitation 
will not occur.  
The ChannelStream concept, explained in aetail on the 
following pages. is the result of carelul research and 
engineering. Extensive laboratory testing and field expe-.

rience have proven CnannelStream valves to be out
standing anti-cavitation devices. This research, along with 
Valtek's extensive expertise in severe service applica
tions, has been incorporated into advanced computer 
programs for sizing and selecting ChannelStream control 
valves. We invite you to work closely with a ValteK0 field 
representative to evaluate your severe service control 
valve requirements and to explore the advantages of 
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 acoustic and/ormechanical natural frequen
cies of the system. Noise control trim (source Treat
ment) should always be considered in any high en
ergy (high pressure and high flow) and/or resonant 
noisetvibration applications.
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1 SLOCATIONME VALVE� 1 ZF CLASS FLUIDI TEMP 

97681 001 IARTHUR KIt.L STpkTEN I5iLAND NY Chiannao•S•mn 8 2502 wATER 567 F 

97681001 ARThUR KILL STATEN ISLAND NY Cnann"i<IS8v*.b• 6 25.0 WATER W7 F 

950505 0m BALTIMORE GAS & ELECTRIC CO LUSBY MO Cnennc.Swasm t 150 wATER ISO F 

96055 002 BALTIMORE GAS a ELECTRIC CO LUSBY. MPD Crwwn.n,4S.,n 8 a ISO wATER 150 F 

95055 001 BLTIMORE GAS & ELECTRIC CO LUSBY LID CnnnneiSiream a 150 WATER 150 F 

55055002 BALTIMORE GAS & ELECTRIC CO LUSBT MD CtWvnnCSIYSzrn a 150 WATER 150 F 

95055 001 BALTIMORE GAS & ELECTRIC CO LUSBY. MD ChamwSun" 8 150 WATER 150 F 

05055 002 BALTIMORE GAS & ELECTRIC CO LuSBY MD Cna00eISusam 8 150 WATER 150 F 

91wg 002 BECHTEL POWER CORPORATION SWEDESSORO NJ Chtnr,,,Simm a 300 W•ATER 111 5 F 

51688001 co CHTEL POWER CORPORATION SWEDESBORO Nj Cn1.2.nnStrwn * 2 WATER 354 DEG F 

015ss 0o2 BECmTEL POYER CORPORATION BOOTKWYN. PA Ct~nn5• •Ii 8 200 wATER 111 S F 

v1 td001I BECmTEL POWER CORPORATION BOOTWItN PA CntrnrmSvvam 4 2500 WATER 354 DEG F 

8¶755 02n 8LCK & vEATCm POWER CEv CORP FORT GREEN SPRINGS FL CnannemSi•am . 5I00 WATER 571 F 

81755 012 BLACK 4 vEATCH POWER 0EV CORP FORT GREEN SPRINGS FL CnarniStmd'.m 3 ism0 WATER 220 F 

U3555 018 BLACK & vEATCi POWER 0EV CORP ChmnicISu•am 5 300 WATER 115 F 

83555 015 BLACK & vFATCT¶ POWER DEV CORP JACKSONILLE FL ChldMISUocm 1 5 8 WALTER 170 F 

Z2.5S 01 BLACK & vEATCm POWER DEv CORP JACKSONVILLE FL CnanneiSveam 6 500 wATER 11- F 

83555 005 BLACK L vEATCM. POWER DEV CORP JACKSO?'MLLE FL CnnnetSiramn 3 1500 WATER 335S F 

30289701 CAPOuN POvW-R & LIGHT CO SOuTmPORT NC CnWv%.i.E"rm 18 30m VATER 105 F 

8227 001 CAROLINA POWER & tJGmT CO SDIITmPORT NC CnaiwInnSream 18 300 wATER 105 F 

65287 002 CAROLINA POWER & uGHT CO. SOUTHPORT NC ChnwnnScusm 16 200 WATER 105 F 

82267 0W CAROLINA POWER & uIGHT CO SOUTHPORT NC CnanneiSvemi 1i 200 wATER 105 F 

35267 004 CAROLINA POWER & UGHT CO SOUTrMPORT NC CnanmawoSun 1 200 WuATER 105 F 

89267 c01 CAROLINA POWER & LIGHT CO SOUTHPORT NC ChafmnrSmIam 18 200 WuATER 105 F 

892117002 CAROLINA POWVER &LIGIT CO- SOUTMPOR7 14C * ChannoISarm- 15 300 WAT ER 10S F 

b3257.003 CAROLINA POWER & LIGHT CO SOUTmPORT NC CnanneiISaI n 16 300 WATER 105 F 

89267"00 CAROLINA POWER & LIGHT CO SOUTHPORT NC CrwliiSvmnmm 1i 1 00 WATER 10S F 

85-26 001 CAROLINA POWER & LIGHT CO SOUTHPORT NC CflamnNSr",'n 1i 3m0 WATER 316 F 

89268 001 CAROLINA POWER &•LIGHT CO. SOUTHPORT NC CnonniSu"am '5 -z o00 wvATER 16SF 

5328$602 CAROLINA POWER A LIGHT CO SOUTHPORT NC Cr."nr.vSumm 18 200 WATER 318 F 

89286002 CAROLINA POWER a uGrT CO SOuTriPORT NC CnIwi5mum 16 200 mWATER 316 F 

a8266 004 CROLUNA POWER & LIGHT CO. SOUTHPORT NC Chiww"nISu8m' 16 W00 wATER 315 F 

8Sum6 DO? CAROLINA POWER & LIGHT CO SOUTHPORT NC Cn.Immsunrn 18 200 WATER 318 F 

89288 002 CAROLINA POWER & uGrT CO SOUTmPORT NC Cnaniiwst,.m 18 300 WATER 31SF 

8226 003 CAROUNA POWER & LIGHT CO SOuTIPORT NC C mina Sc'eam 18 200 WATER 1BF 

89288o04 CAROLiNA POWER &L IGmT CO SOUTHPORT NC CanneiScr¢un 1 300 WATER 316 F 

52665001 CAROLINA POWER a LIGHT CO SOuTNPORT NC Cnanne[Sam 18 300 WATER 318 F 

8928& 002 CAROLINA POWER & LIGHT CO SOUTHIPORT NC C"mnmlSgci 18 300 WATER 218 F 

62266 002 CAROLINA POWER & LIGmT CO SOuTrmPORT NC Cnanta.Suvem 16 300 WATER 3SI F 

89285004 CAROLINA POWER & LIGHT CO SOUTHPORT NC CrmnISn*m 16 200 WATER 316 F 

410S =002 CAROLINA POWER & LIGHT CO SOuTzPORT NC Cnjsiveam 4 600 WATER 100 

10053800 CONSOLIDATED EDISON QUEENS NY Cbnne*ISvIam 3 2500 WATER 500 DEG F 

i7053 00= CONSOLIDATED EDISON CUEEN5 NY Cnm6nnIS&am 3 250 WATER 500 DEG F 

10053 001 COfN-SOLIDATED EDISON QUEENS . hY CnannciS79om 3 2500 WATER 500 DEG F 

100538 001 CONSOLIDATED EDISON QUEENS NY Crwnn•uiSm 32 2S00 WATER 500 DEG F 

100828 OiZ CO1'ISOuOATED EDISON OUEENS NY Cnanne(wasmm 2 25.0 WATER 500 DEG F 

100534 002 CONSOLIDATED EDISON QUEENS NY CniaiSmmn 2 2500 wATER 500 DEG F 

%414.1 01 CONSOLIDATED EDISON NEWYORK NY CmcnncISruam 4 1500 WATER 2.2 F 

929 001 CONSOLIDATED EDISON BROOKLYN NY CnannaiS•ream 8 800 WATER 0 F 

90429 001 CONSOIJOATED EDISON NEW yORK NY Cn~nnAStam 4 1500 WATER 228 F 

8816001 CONSOuDATED EDISON QUEENS NY CrtirinSuuam 8 200 WATER 02 F 

808.,7 012 CONSOLIDATED EDISON ASTORIA NY CnannutSn-m'n 12 1$00 WATER 348 F 

80847 012 CONSOLIDOTED EDISON CrwnnciSrcn 12 1500 WATER 34Q F 

89,76 001 CONSOLIcrEo EDISOm•N NEW YORK. NY ChnSoaam1 4 1W00 wATER 220 F 

85101 001 CONSOLIDATED EDISON NE-WYORK 14Y ChnrvIsroam 4 1500 WATER 381 F 

9782001 CONSOLiDATED EiSON ASTORIA NY CvalmmSn n 4 1i0 WATER 2 F

- Pog-l
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