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Xcel Energy Information Request No. 62
Docket No.: OAH 71-2500-37763; MPUC CI-21-610

Response To: Minnesota Department of Commerce

Requestor: Nancy Campbell

Date Received:  January 27, 2022

Question:
Topic: Wescott LNG Facility

Reference(s): n/a

Provide the following information on the Wescott LNG Facility for the LNG pumps
installed at the time of the events on December 31, 2020 and January 4, 2021 that
caused the natural gas release (“old LNG pumps”):

a.
b.

C.

Provide copies of the design specifications of the old LNG pumps.
Provide copies of the purchase requisition for the old LNG pumps.
Provide copies of the operating and maintenance manuals of the old LNG

pumps.

d. Provide copies of testing procedures for the old LNG pumps.

Provide a description of the LNG pumps control logic that identifies all
interfacing instruments and the operating conditions of those instruments
which will cause the LNG pumps to alter flow rates, trip, or not start.
Provide copies of the maximum, minimum, and normal operating conditions
tfor the old LNG pumps.

Provide copies of the design specification for propetly sized the LNG pumps
to replace the old LNG

Provide the design specifications for the motors driving the old LNG pumps.
When did Xcel become aware the old LNG pumps were oversized?

Provide all analysis or reasoning that led to Xcel becoming aware of the
oversized of the old LNG pumps.

Provide the LNG pump metric that defines the pump as oversized in flow rate,
pressure, etc.

Identify the percentage the installed LNG pump is oversized.

. Provide the specifications for a propetly sized LNG pump for the Wescott

LNG Facility.
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n. If the properly sized LNG pumps were installed at Westcott LNG Facility at
time of the events that led to the natural gas release on December 31, 2020 and
January 4, 2021, would the release have been prevented?

1) Provide any analysis that was performed leading to this conclusion.

1i) Provide a detailed explanation that leads to this conclusion including
a description of how the control system would have responded
differently with the propetrly sized LNG pumps.

o. If Xcel replaced the oversized old LNG pumps, provide copies of all design
specifications and operating and maintenance manuals.

Response:
a. Xcel does not have the design specifications for pumps [PROTECTED
DATA BEGINS * PROTECTED DATA ENDS]

installed in 2000. Records indicate that the 2000 replacement pump project was
designed by CHI Engineering Service, Inc, an engineering firm with experience

with LNG facilities.

b. Xcel does not have the purchase requisition for pumps [PROTECTED
DATA BEGINS ﬁ PROTECTED DATA ENDS]
installed in 2000.

c. Xcel does not have the operating and maintenance manuals for the
[PROTECTED DATA BEGINS ||l rrOTECTED
DATA ENDS] LNG pumps installed in 2000. “Wescott LNG Operating
Manual Complete 2019” and “Wescott LNG Maintenance Manual Complete
2019” have procedures for the pumps that were installed in 2000. These
documents were provided in response to DOC Information Request No. 61 as
Attachments A and D, respectively.

d. The [PROTECTED DATA BEGINS
PROTECTED DATA ENDS] LNG pumps installed in 2000 did not require
routine maintenance testing themselves. The pumps were physically run and, in
a sense, tested during each vaporization season startup. Those procedures are
included in the Wescott Operations Manual provided as Attachment A in DOC
IR No. 61. Additionally, instrumentation and controls testing was conducted.
Procedures for testing are included in the Wescott Maintenance Manual
provided as Attachment D in DOC IR No. 61. See Attachment A to this
response, “LNG Product Pump Oct 2020,” for an example of annual testing
and calibration of the equipment related to the pumps. The Company is

roviding calibration records for [PROTECTED DATA BEGINS

i PROTECTED DATA ENDS] in response to DOC IR. No. 64. The

OAH Docket No. 71-2500-37763
Schedule 1, Polich Surrebuttal
DOCEx. __ ,RAP-S-1at2



PUBLIC DOCUMENT —
NOT PUBLIC DATA HAS BEEN EXCISED

Company has calibration records for other components at the plant and will
provide them to the Department or any other party upon request.

e. This data cannot be provided because a description of the LNG Pump
control logic at the time of the unplanned releases at Wescott “that
identifies all interfacing instruments and the operating conditions of those
instruments which will cause the LNG pumps to alter flow rates, trip, or not
start” does not exist. The below FBD (Function Block Diagram) is the
control logic for the LNG pumps — taken from the PLC database with a
modification date of January 13, 2021. It can be reasonably concluded
based on documented changes to the system as described in DOC IR No.
61, subpart (n) that this is the logic that would have been in place at the
time of the December 31, 2020 and January 4, 2021 events.

[PROTECTED DATA BEGINS

PROTECTED DATA ENDS]

t. The available requested information can be found in the “Wescott LNG
Operating Manual Complete 2019 Section 4.4, which was provided as
Attachment A to DOC IR No. 61.
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The [PROTECTED DATA BEGINS
PROTECTED DATA ENDS] pumps that were installed in 2000 have not
been replaced. As noted in the Rebuttal testimony of Steven Martz at p. 29, 1.
24- p.30, 1.1, the Company installed two variable frequency drives (VEDs).
These were installed on [PROTECTED DATA BEGINS
PROTECTED DATA ENDS]. The VFDs add dynamic speed control to the
pumps to prevent the pumps from quickly ramping up to the point of over-
pressuring the vapor system and the discharge pipe; it also sets a maximum
speed for the pumps. Pump [PROTECTED DATA BEGINS
PROTECTED DATA ENDS] is currently out of service and a VFD would
need to be added before it is placed back in service.

The motors are encased within the [PROTECTED DATA BEGINS [}
BB PROTECTED DATA ENDS] pumps and are not separate

components.

Xcel became aware that the pumps could exceed the PSV set points during the
December 31, 2020 and January 4, 2021 events and during the HAZOP
vaporization system review conducted from March 29 to April 1, 2021.

The HAZOP report has previously been provided as Attachment 45 to DOC
IR No. 18a. The “Root Cause Investigation Report” for the unplanned releases
at Wescott were previously provided as Attachment A to DOC IR No. 18b.

Prior to the installation of the Variable frequency drives (VFDs) in 2021, the
[PROTECTED DATA BEGINS PROTECTED
DATA ENDS] pumps could establish 1200 psig of discharge pressure. The
previous pumps original to the facility were capable of approximately 650 psig
discharge pressure. Thus the original pumps could not produce sufficient
pressure to exceed the pressure safety valve set points, or produce a release

trom the system. The rating provided for the [PROTECTED DATA
B RO TECTED DATA ENDS] pumps are

BEGINS
based on max discharge pressure rating without VFD controls.

The setpoints of the PSVs were set to the service limits of the vaporizers, or
1000 psig, as this was the controlling equipment on the vaporization circuit
between the LNG pumps and the vaporizer discharge. Prior to installation of
the VFDs, the pumps could exceed the 1000 psig setpoints by twenty percent.

. A design has not been initiated for replacing LNG pumps [PROTECTED
DATA BEGINS i PROTECTED DATA ENDS].

Variable frequency drives (VFDs) were installed in 2021, to add dynamic
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control to the operating and discharge pressures of the LNG pumps
[PROTECTED DATA BEGINS _ PROTECTED DATA
ENDS].

n. If LNG pumps were not able to exceed the PSV setpoints, the natural gas
releases on December 31, 2020 and January 4, 2021 would not have occurred.
This could have been accomplished with different LNG pumps, VFDs, pump

modifications, or system controls.

1) This conclusion was made by subject matter experts with knowledge
of natural gas systems and LNG facilities.

1i) These conclusions are based on common industry knowledge by
subject matter experts. A control system would have interlocked or

shutdown the pumps prior to LNG pump discharge exceeding 1000
psig.

o. If Xcel replaced the oversized old LNG pumps, provide copies of all design
specifications and operating and maintenance manuals.

Xcel has not replaced the pumps installed in 2000. As discussed in subpart (g),
VEDs have been added to the pumps [PROTECTED DATA BEGINS

BB PROTECTED DATA ENDS].

Portions of this response are considered Not Public Security Information. The
redacted information is Security Information pursuant to Minn. Stat. 13.37 because it
provides specific and technical information about the peaking plants and the
disclosure of this information could substantially jeopardize the facilities.
Accordingly, the redacted information has been marked as Not Public data.

Preparer: Kevin Joyce Clarence Wong

Title: Director Manager

Department: ~ Gas Programs Gas Process & Control Engineering
Telephone: 651-229-5519 823-341-1645

Date: February 4, 2022
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Xcel Energy Information Request No. 63
Docket No.: OAH 71-2500-37763; MPUC CI-21-610

Response To: Minnesota Department of Commerce

Requestor: Nancy Campbell

Date Received:  January 27, 2022

Question:
Topic: Wescott LNG Facility

Reference(s): n/a

Provide the following information regarding the modifications to the Wescott LNG
Facility after the January 4, 2021 natural gas release event:

a. ldentify all equipment modified, reconditioned and/or replaced in response to
the January 4, 2021 natural gas release event at the Wescott LNG Facility.

b. For any equipment modifications, reconditioning, or replacements responsive
to subpart (a), provide a detailed explanation for that action that includes the
identification of all relevant persons, documents, analyses, and
communications.

c. Provide copies of documents, analyses, and communications identified in
subpart (b).

d. For equipment identified in subpart (a), provide equipment specifications for
the original and any replacement equipment.

e. For equipment identified in subpart (a), provide any analysis performed that
caused Xcel to determine equipment needed replacement, reconditioning, or
modification.

t. For equipment identified in subpart (a), identify all testing performed
subsequent to equipment modifications and provide copies of those test
reports.

g. Identify all control systems modified, reconditioned, or replaced in response to
the January 4, 2021 natural gas release event at the Wescott LNG Facility.

h. For any control system modifications, reconditioning, or replacements
responsive to subpart (g), provide a detailed explanation for that action that
includes the identification of all relevant persons, documents, analyses, and
communications
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1. Provide copies of documents, analyses, and communications identified in
subpart (h).

j. For any control system modifications, reconditioning, or replacements
responsive to subpart (g), identify all testing performed subsequent to control
modifications and provide copies of those test reports.

Response:
More details on the projects the Company undertook at Wescott in 2021 after the

unplanned releases can be found in the Direct Testimony of Joni H. Zich and Mary P.
Palkovich in the pending Gas Rate Case, Docket No. G002/GR-21-678.

a. The control system replacement (DeltaV) and installation of the variable
trequency drives for the LNG pumps was approved and being designed prior
to the January 4, 2021 natural gas release event at the Wescott LNG Facility.
These two changes, along with the other facility modifications are outlined
below:

e DeltaV
O Refer to Wescott Control System Equipment Replacement,
Attachment A to this response.
e Valve Replacement
[PROTECTED DATA BEGINS
0)

PROTECTED DATA ENDS]
e Thermal Relief
O Thermal Relief Header Modifications
O Thermal Relief valves were bench tested and re-utilized

e Process Relief
O Installation of 2 new process relief valves on [PROTECTED
DATA BEGINS _ PROTECTED DATA
ENDS] discharge and manifold piping

e VFD
O Installation of new control logic, electrical equipment and VED’s

e DeltaV
O Refer to Wescott Control System Equipment Replacement,
Attachment A to this response.

e Valve Replacement
OAH Docket No. 71-2500-37763
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O Leak survey documentation

0 Control valve sizing — HYSYS Model Calcs

O Destructive Valve Testing on [PROTECTED DATA BEGINS

I "ROTECTED DATA ENDS]

e Thermal Relief

O Review of relief discharges and fluid at point of discharge

O Review of facility containment
e Process Relief

O Jan 2 event review

O Pump documentation

O Sizing Calculations

See Attachments B — G.

e Original

O Pump Spec

0 CHI Drawings/Design
e Proposed

0 CEPC New Drawings
0 CEPC Pipe and valve spec

See responses in subparts (b) and (c) above.

Referenced in transmittal, see Attachment H.

e DeltaV
O Refer to Wescott Control System Equipment Replacement,
Attachment A to this response.

e DeltaV
O Refer to Wescott Control System Equipment Replacement,
Attachment A to this response.

e DeltaV
O Refer to Wescott Control System Equipment Replacement,
Attachment A to this response.
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e DeltaV
O Refer to Wescott Control System Equipment Replacement,
Attachment A to this response.

In the interest of providing these to the Department as quickly as possible, we’ve
marked Attachments A-H to this response as Not Public information in their entirety
because the documents contain security information. If the Department or any other
party to the proceeding wishes to disclose excerpts of these reports throughout the
course of the proceeding, the Company will work with those parties to refine this
confidentiality determination and determine whether some information can be

disclosed publicly.

Attachments A-H to this response are designated as Not Public in their entirety.
Pursuant to Minn. R. 7829.0500, subp. 3, the Company provides the following
description of the excised material:
1. Nature of the Material: Attachment A is a Wescott Control System
Equipment Replacement Overview, Attachment B is the Wescott Design
Basis Memorandum; Attachment C is Valve Specification; Attachments D-F
are AsBuilts, Attachment G is the Pressure Relief Valve Design Workbook
and Attachment H is a Document Transmittal.
2. Authors: Gas Operations or third party engineers
3. Importance: These attachments contain information that could be used to
jeopardize the plant’s security.
4. Date the Information was Prepared: 2021-2022

Preparer: Clarence Wong

Title: Manager

Department: ~ Gas Process & Control Engineering
Telephone: 823-341-1645

Date: February 4, 2022
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Attachments A-H
to this response are provided on iShare.

OAH Docket No. 71-2500-37763
Schedule 2, Polich Surrebuttal
DOCEx. __ ,RAP-S-2at5



i
I m

MPUC Docket No. G002/CI-21-610

OAH Docket No. 71-2500-37763
DOC Information Request No. 64
Attachment B

Page 1 of 161

———

SHIP " )]

NORTHERN STATES POWER COMPANY
10326 SOUTH ROBERT TRAIL

N #7S9G
. ) DATE PURCHASE OHDER NO.
' PURCHASING DEPARTMENT COPY TYPE MS I04/25/97 PLStotMs

Northern States Power Co.

INVOICE >
TO:

Agcounts Payable Dept.
P.O. Box $388

BUTTERFLY VALVE, GROOVED ENDS, WITH EDPM
LINED CARBON STEEL BODY, EDPM COATED
CARBQN STEEL DISC, O-RING PACKING WITH
ELOMATIC ESA350 ACTUATOR, SPRING TO OPEN
60 PSIG MINIMUM AIR TO CLOSE, WESTLOCK
ICOT MODEL 4060HKAOA0Q0 POSITIONER RATE
INTRINSICALLY SAFE FOR CLASS 1, DIV {,
GROUP D, WITH FISHER 67AFR INSTRUMENT
AIR FILTER REGULATOR SET AT 65 PSIG,
STAINLESS STEEL INSTRUMENT AIR TUBING
AND FITTINGS, ALL AS PER YOUR DATA
SHEETS SUBMITTED WITH BID TO NSP

INQUIRY JLH-97-003 “"ALTERNATE RATED AT
200 PSIG AT 230 DEGREES F.

INVER GR HGTS MNS55075% Minneapolis, MN 55440-9366
ATTN-JAMES L. SCHUELKE Unless Otherwise Indicatsd Balow
\RK-FOR E-MTCE1 VAPORIZER PROJECT - Mail All Acknowledgments,
ACTUATED WEG 239 And Carrespondence
/ Promptly To
Northern States Power Company
[ PVF MIDWEST INC -] PROCUREMENT SERVICES
2350 COUNTY ROAD C SUITE 150 414 NICOLLET MALL
ROSEVILLE, MN 55113 MINNEAPOLIS MN 5540t
612 330-5874
| | PAGE 1 PMIWESD
38, DESTINATION
FREIGHT ALLOWED
icheduled Terms:
iﬂW“Yoae 07/17/97 NET 30 DAYS :
ﬁ:ccunt Or W.0, Number Regquisition No. Requisitioner Buyar
1250 75.28.40.12-00 G870391 SCHUELKE JAMES L JIM HUBER
Line No. Quantity Material Or Services To Be Furnished Price
|
AS A CONDITION OF PAYMENT THE :
FOLLOWING SHALL BE ADHERED TO: /
. o e ¥ e S Ak e ok ok
PURCHASE ORDER NUMBER AND RELEASE NO,
SHALL BE REFERENCED ON ALL INVOICES,
PACKING SLIPS, CORRESPONDENCES, ASSOCIA-
TED DOCUMENTS, ETC.
ok o ok A Kk
PRICES SHALL BE INCLUCED ON ALL
PACKING SLIPS, AND THE PACKING SLIP
NUMBER SHALL BE RECORDED ON EACH
INVOICE.
1 2 Enc 8" VICTAULIC SERIES 300 WAFERSTYLE 2,483. 00

L Soe Reverse Side For Additional Terms And Conditions Applying To This Order

TAXES

MATERIAL SUBJECT TO TAX OF STATE TO WHERE
MATERIAL IS SHIPPED. ACTUAL FREIGHT CHARGES

ARE GENERALLY TAX EXEMPT AND MUST BE SHOWN
SEPARATELY ON INVOICE
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MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64
Attachment B

Page 2 of 161

PURCHASE ORDER NO.

NORTHERN STATES POWER COMPANY

Northern States Power Co.

- [ Accounts Payable Dept
P 10326 SQUTH ROBERT TRAIL A ICE P.O. Box 9388 7
/ INVER GR HGTS MN55076% TO: Minneapolis, MN 55440-9368
2 ATIN-JAMES L, SCHUELKE Untess Otherwise Indicated Below
K-FOR E-MTCE1 VAPORIZER PROJECT - Mail All Acknowledgments,
ACTUATED WEG ‘\ And Correspondence
Promptly To
- Northern States Power Company
r_ PVF MIDWEST INC _1 PROCUREMENT SERVICES
2350 COUNTY ROAD € SUITE 150 414 NICOLLET MALL
ROSEVILLE, MN 55113

MINNEAPOLIS MN 55401
612 330-5874

| PAGE 2  PMIWESD

B, DESTINATION

FREIGHT ALLQWED

heduled
ivery Date 07/17/97

Terms:

NET 30 DAYS

sount Or W.Q, Number

Requisition No. Requisitionar Buyer

1250 75,28.40,12-0Q GB70391 SCHUELKE JAMES L JIM HUBER

.ine No. Quantity Material Or Services To Be Furnished

Price

VALVE TAG NUMBERS TCV-208, TCV-309

1 EA| 10" VICTAULIC SERIES 300 WAFER STYLE 3,635. 00
BUTTERFLY VALVE, GROOVED ENDs, WITH
EDPM LINED CARBON STEEL BODY, EDPM
COATED CARBON STEEL DISC, O-RING
PACKING WITH ELOMATIC PSAS00 ACTUATOR,.
SPRING TO OPEN, 60 PSIG MINIMUM AIR TO
CLOSE, WESTLOCK ICOT MODEL 4060HKAQADO
POSITIONER RATED INTRINSICALLY SAFE FOR
cLass 1, DIV 1, GROUP D, WITH FISHER '
67AFR INSTRUMENT AIR FILTER REGULATOR
SET AT 65 PSIG, STAINLESS STEEL
INSTRUMENT AIR TUBING AND FITTINGS, ALL
AS PER YOUR DATA SHEET SUBMITTED WITH
BID TO NSP, INQUIRY JLH-97-003
"ALTERNATE RATED AT 200 PSIG AT 230
DEGREES F.

VALVE TAG NUMBER DPCV-109

3 EA| 12" VICTAULIC SERIES 300 WAFER STYLE 4,253. 00
BUTTERFLY VALVE, GROCVED ENDS, WITH EDPM
LINED CARBON STEEL BODY, EDPM COATED
CARBON STEEL DISC, O-RING PACKING WIiTH
ELOMATIC PSA750 ACTUATOR, SPRING TQ¢ <
GPEN, 60 PSIG MINIMUM AIR TO CLOSE,
WESTLOCK ICOT MODEL 40B60HKADAGO
POSITIONER RATED INTRINSICALLY SAFE FQOR

See Raverse Side For Additional Terms And Conditions Applying To This Qrder

TAXES

MATERIAL SUBJECT TG TAX OF STATE TO WHERE
MATERIAL IS SHIPPED,
ARE GENERALLY TAX EXEMPT AND MUST BE SHOWN
SEPARATELY ON INVOICE

ACTUAL FREIGHT CHARGES

- OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
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NSP ~N

DATE PURCHASE QRDER NO.
" PURCHASING DEPARTMENT COPY TYRE MS |04/25/97 PLSIOEMS )
; NORTHERN STATES POWER COMPANY Northern States Power Co.
_— Accounts Payable Dept
e 10326 SOUTH ROBERT TRAIL INVOICE P.O. Box 9368
INVER GR HGTS MN55075 TG Minneapolis, MN 55440-9366
ATTN-JAMES L. SCHUELKE Unless Otharwise indicated Beslow
K-FOR E-MTCE1 VAPORIZER PROJECT - ‘Bq Mail All Acknowledgments,
ACTUATED WEG And Correspondence
Promptly To
Notthern States Power Company
'_ PVF MIDWEST INC _I PROCUREMENT SERVICES
2350 COUNTY ROAD C SUITE 150 414 NICOLLET MALL
ROSEVILLE, MN 55113

MINNEAPOLIS MN 55401
612 330-5674 -

| | PAGE 3 PMIWESD
3. DESTINATION

FREIGHT ALLOWED

- hedulad Terms:

~very Date 07/17/97 NET 30 DAYS i

-xount Qr W.O., Number Requisition No. Requisitioner Buyer

250 75.28.40.12-0Q G870391 SCHUELKE JAMES L JIM HUBER
ina No. Quantity Material Or Services To Be Furnished

Price

CLASSS 1, DIV 1, GROUP D, WITH FISHER
B67AFR INSTRUMENT AIR FILTER REGULATOR
SET AT 65 PSIG, STAINLESS STEEL
INSTRUMENT AIR TUBING AND FITTINGS, ALL
AS PER YOUR DATA SHEET SUBMITTED WITH
BID TOD NSP, INQUIRY JLH-87-003,
"ALTERNATE RATED AT 200 PSIG AT 230
DEGREES F.

VALVE TAG NUMBERS FCV-833, FCV-933, AND
FCv-1033. '

See Reverse Side For Additional Terms And Conditions Applying To This Order

TAXES

MATERIAL SUBJECT TO TAX OF STATE TO WHERE BY
MATERIAL 1S SHIPPED. ACTUAL FREIGHT CHARGES b L o L o o e e e e e e e e e e e e e e o e e e e e e e e e e
ARE GENERALLY TAX EXEMPT AND MUST BE SHOWN

SEPARATELY ON INVOICE. AUTHORIZED SIGNATURE

NORTHERN STATES POWER COMPANY
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Prepaced By: CONTROL YALYE DATA SHEET
CHi ENGINEERING SERVICES, INC, PROJECT NORTHERN STATES POWER DATA SHEET o §
:303'; ﬁ;& *;;"'0"‘ uNiT LNG VAPORIZER REPLACEMENT | SPEC
D Poedl, 4,
Purchase Specification for Acnated WEG ITEM BOM {wem 21 DWG NSPOOLPID, Sheat |
[ Vilves CONTRACT  NSP 9604 SERVICE WEG inlet emp, <al viv
Specificagon Number NSPOGO4-M.T,
{ Rev.Q *MFR SERIAL
¢ [P 40% Ethvigny Glycol 89% Watsr by volume J Crutreu
| [ Units Mas Fow Horm Pew Min Flgw St O
i n
A p [ e GEM. 2500 9 -
] v | na Prape Piia n ) 14
4 ] Qula Prasure Piia as
i3 s fréet Temperuure Derrzaa F 180 10
I8 Spac WySpee Gravidol Wi Soecifte Gt 1 1.03 1.0 -
‘T e | Yiseosuy/Spec Hau Rame Cencippise 0.79 .79 -—
[ 0 | Yaipoe Pressuce Pv —
’ : *Reaqered Cr —
10 Texvd % [ ]
11 Algreadies *Pradicied SPL (LI 133 ! 1y i 1558 3 1 —
1
D[ L | PpeLine Siaa W 10" Sehedule 3 ]
1 ’l‘ A Schadule \N 16° Schodule 0 "] *Trpe  Preumide, ale 10 close scvaiar
13 Pioe Line lrulation  {* — 18 TMPR & Mokt ELO ML ESAISY
T e Borerly WS w #ig losm sasO A N,
(17} tte ® ANS st |owon Motvudng TS
(18] v |MaarewToe (275 psig/ 340 degrees £ s&-*"*‘ S3| U ] speing Acios OpervClase  SPig 0 opra
(9] | 'MREMed  \WCTRUNIE, & 300 WD | Hut Aowidie Pressen 120 PO
W 1 *Bod/Boonat Matd  CIPRBON STEEL. @1 g ] MinReqired Presrun GO P3G
F.E—L o | tmer Mawriuip  EPDM 8] R ] Arailable A Supply Presswrns 0 psit
3] o e ta Raised Face or Grooved Ends Q Max O puig M
1Bl V| Comncction Ox Raised Face or Grooved Ends 4 * Bonch Muogs Mg, !
3¢ ; Pig Frca Finish  125-250 AARH for flexatallic gasket [ Actaior Oricmagon Mg,
B 4 |EedBavMa L Hixdwhoo Trpe  NO Suu
361 5 | *Pow Dirction B Ti@eCTIONAL % At Faduss Vabve
7] & [ TypeolBona  N/A ] F ! rpw Sigml
o] T lusksovue  Wn Lbe NfA 8] 9 [TTrpe Sean rpe. Han o« Modius proecst
E * Paicking Mueridl  €PDM @l 1 ] MR & Model (Sex Notes) WESTAOC K, TCOT ot
EJ thaigTre - RINGS Wi T | On I Sipa) Ours /Dot Dot RAIAPBLE
n Bt lewe e s Ko
5] | e SumeRey Vo | | em oo . o w{wH
B |s= 8 Racd Tavd 250 “TURN n Beoesn i SHOW 7
Ml T | *Cunceinic S DATA SHEETS nj s [T Quariey
33| R | BliocdUnbaaeadt WA ;| ‘I' * MFR & Mosel
3] % lome o 200 R %] ¢ | Comanaing
W * PuyBuiEMacral EPDM, comc-_b c.:s 71l ¢ | acmbon Poion
| 37
5] * Seat Material sl W
T‘_g_ * CagesGuide Material M /n YA | MR k Moddd Bisher Mo STAFR
% * Sieem Maerisd - B8 : e * Sot Pressae ;L:@nmd.h.hmmﬂ.—.
Fher
) n Gme Yo
ol SPECIAL ACCESSORIES o ¢ | e P
-:’.:. WL I NECQus | Sow ™) Div 4 Q ; ANSURCT Lakage Cim ¥
61 AC | Nowy; "
[ ¥ Dan 'nivs mhxn: 10d saures are o be sminless st gl “Smart® Rev Do Revision Orig App
o '3 A 1,, .
_on e psidon 2l Quig. 41 [T<sued Sor Revion
49| s wrical sigral ived relag vay atet .
kel Jﬂmmuhmammmmm_
3 3¢ welded,
a
L 1 -t Kl aalfad L N N Y

OAH Docket No. 71-2500- 37763
Schedule 3, Polich Surrebuttal
DOC Ex. ___,RAP-S-3 at1



s w em

MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64
Attachment B

Page 5 of 161

vepared Byt CONTROL VALVE DATA SHEET 7 7 ¥
"HI EN""NEERING SERVICES, INC. PROJECT  NORTHERN STATES POWER | DATA SHEET 3 o ¢
S3W  jad. Unill UNT LNG YAPORIZER REPLACEMENT | SPEC
Poctime. ., NH 03301
3 m:,_‘”s P.O. TAG 'I’CV-M
urchase Specificaton for Actuied WEG ITEM BOM ltem 12 DWG NSPGO4-MDI, Sheat |
Jibves CONTRACT  NSP 9604 SERVICE WEQ infet emp. cal viv
Specificacgon Number NSPOGOLM.T,
Azv, § sMFR SERIAL
Fd  ag Ethylens Glycol 60% Water by volumy Crm Preus IC
3 Unea Mu Flow Nom Flew Y PO
s [Powtue GPM. 150 2 =
v | ledet Pressuce Psia X n 0|
1§ Quiat Preuwre i3 &3
T e Tannue Dosces® 190 190
Spec WySpee Gavibol We Soesific Gr, 11,03 19 -
c ] YicouyiSpee Hau Ruw Centicaise 1410 0.7 -
H Q Yapor Moisure By -
’ : *Roquired Cv —
0 Trvd % 1
it Allgwable *Pradicied SPL 48A Y gemyf gsay ! ey ! -
12
3] © 1 Pipe Line Size 0 Schea 33
14 :' & Schatle l:‘ m‘lm;o “ “Type Poeuwmase, st 0 chst scauier
13 Pipe Line traulacion  §° e —— 81 oM aMed BLOMART, ESAISO
8 ¥ [Type  Bullerily - Waler Style of Ggooved wl & lese esA3S0 B A N/my
Tl P s 8 AN Cun | 71 v lowor Motliing Y8
81 v | MasPrasTene 275 psig/ 240 degrees F S| U | spring Acion OpevClose  S06108 1 open
] T OMPREMedd  ICTEBWILY, #3300 I T
5] sotsBoana Mu ConBon STek\. B g | *MisReqired Presss G0 PO
] o [*UseMucivd  EPmM S E R [ Arailible A Supply Prasurs 90 it
7] o |Em ta Raised Face oc P « Maz 30 Min
(D] Y | Comecsion 0% Raised Face or Grooved Ends o +Bech R NI '
101 0 [ PeFecean 125-250 AARH for flexauallic gasket L] Actauce Orictason NI,
| B ) x ] EEoMa L Hadwheei Type 10 San
8] ] Fow bircion B DIRECTION P (73 Aic Failure Yalve
(T % | "Trcotionnt  wm 6{ F [l Sipad
B T fusausevav Wi tube wWR @ 9 [T Seun® e, Hator Mosbes prosocal
D | * Packing Muteral  EPOM B | | uFR A Matel (Ses Hosen) \WESTUALK, TCOT
20 | Thaing e O-RINGD N T )" Onlo Signl Oupn barDet ProsrameanBLE
1) L | *icma va Yymn Mo
“1?_ = Tree BU’“&Q'?\V VP\'-\E. n » Caon Charxaerisce ‘
33 | ‘Sm ™ et Tard |, 250 TURN n
[ M] T |°Quncaisk SEE DATA SHELTS M| 3 Ty Quancxy
35| K | *SabincatUnbahct  N/R B Y [ MR e
[34] ,'. ‘rumg CV_3d0O A xv %) ¢ | Comniuig
7 * Plug/Ba wral gPoM Cormp C5 7] © | Actstion Prias
Ex * Seat Materi ng ¥
z * CagesCuide Macerial e LAFYY ‘HFK&WE:M“&:'E!E”
0 * Stam Maerial  Bpes w0 * Sa Pressare e smpiod ibe positiecet. ...
41 4§ SET 1 Pk bl Gre Yeu
a n
M I SPECIAL ACCESSORIES T § | Hrdeo P
3 it Ll Gow Ty O 4 5] 3 [wsRdlange s v
(4% ¢ X [
E , _Eﬂ?‘ ve tubing and gaugey s i : . Rev Date Revision Orig A
oy on [mnmiter o pamian) oivegotion odbavs de 8w {Orig, [Htfa T ssoed Jor Reviwy
36 i i ;
]
53

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOCEx. __ ,RAP-S-3at 1



MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64

Attachment B
Page 6 of 161

P CONTROL YALVE DATA SHEET 7 i ]
CHI EMOINEERING SERVICES, INC, PROIECT NOQRTHERN STATES POWER DATA SHEET 3 o ¢
BIT osd, U L) UNIT LNG YAPORIZER REPLACEMENT | SPEC
Porou.  _a, NH 03801
1-800-437.199% P.0. TAG opCY-t09
Purchase Specificanon far Acrusied WEG TEM BOM iz £3 DWG NSPIOL-PIDI, Sheat )
¢ Valves SP 9604 v
Specificason Number NSPOAM.1, CONTRACT N SERVICE WEG Reclreuladon Valve
Rev. 0 *MFR SERIAL
C P 408 Einviene Glvcol 80% Walst Sy volurme | S Pren G
3 U M1z Flow Nerm Fiow Wi Faw Ta 08
b | 3 [Pev it G o] =
3| v [wePromwe Piia X N 1
4 1 | Quia Prasary Psis. 4 [1]
'3 : Talet Toonperitare Detrees F 1%
2 Spec WySpes GraviMal Wt i Ge 11,63 I —
A ¢ | VicounySpe Hay Ruoe Centipaise  10.79 0.79 —
] O | Vipor Preuure by —
’ : "Requred Cr -
10 Travd L 9
" Allgwabies *Predicied SPL dr lasmyt 5.y’ ey ! -
12
1) L | Pipe Line Sitx N 33
(2 M Y SN ’:. mx.os:s:ml . ,,: T ¢ Tre  Pocumude, iir @ clow schuiisr
150 7| Pipe tane autaion 1 P — 13 *MFR A Medd SLOMATIL PSASOO
6] ¥ |*Trpe Buttertly - Wales Seyie o (rooved % 2 ‘S PSATOO HMim
T : e 10° ANSI Cass 7l v lowor Modiadg Y8
13| v |MuPrasTeny 275 pig / 240 degeees B S1] U | Sprng Acion OpenClose  Spring 10 opes
18] | MR A Med ViR G w300 » ; + MuL Abreible s 120 PS1r
20 | ¢ Bod/Boonet Ml CAnSow STEEL. @1 o |*MinReqirsd Prosers GO P56
1] o |t s Eone S| R | Anailable Air Spply Prosswe: R SH
O] o | In RaisedFmof a Ma Wai W
D] ¥ | Coonxtion Ot Ryisad Face or CTOOVED L] B ange N !
34 ; Fig Face Finisa  125-250 AARH for nmulla: gasku & Acnume Orienacos MM,
B u |EndEoMa & Hudwheed Type TS Mip's S sam
[T6] N | *FowDirscion B1 THRECTIONR\ & Alir Failure Yalve
] % | Tyeottona Wipy 77 {lrpw Sipul
EIRE IS Luve N/R @1 3 [TTme Sman’ rpe, Hartor Mofs provocat
el ¢ Packiog Maerial  €COM B JMPR R Mosd (S Nowms) \WESTLOCK, TOST Uolioh
- el Chkig Tre (- RANGD 0| T 08 loer Spal Oupu berDox TROGRAMMABLE
IT) nyt Gntu Ya 'Y‘FS Ne
el *Tre BumeRely VAWE n * Caon Ouarscreriic
&l ‘T Q" Rusd Taved 2750 TURM n
M| T |*Conacise S8 TATRA SHEETS Tl 3 I Trm Quarriry
BRI 1] T e MAR &M
| 4 ‘et SISO R 76| ¢ | Comatiing
bl ’ weral EPDM, CORTED CS 71| ¢ | Aconton o
B * Sex Materisi ni s
39 | * CageGuide Materil - NIy T AR | *MFR & Mosed Eder MR ATIRY
| 40 | ‘S Mawriad Bl gS » * St Prosure  Aiguosl l e positioner .
i 8| SET Filex Ya Gruge Ya
a2 n
e SPECIAL ACCESSORIES 2 1 |t precnes
3 AL | NEC Class 4 Grop —D Div .‘ I3 :_ ANSUFC Lealage Che ¥
(61 ac [Nouws u
:.‘— f wvilve tubi auges [ SSmn® awid Due Revizion Oy App
Lo om i its v v Orie. 2/""{41 155'-‘¢d %‘ ‘?NN
90 e torica Is 2
0
3
52

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOC Ex. __,RAP-S-3 at1



MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763

DOC Information Request No. 64

Attachment B

Page 7 of 161

Prepaced By: CONTROL YALVE DATA SHEET
* CHL"“GINEERING SERYVICES, INC. PROJECT MORTHERMN STATES POWER DATA SHEET 4 o ¢
: | Rowd, Unit 1} UNIT LNG VAPQRIZER REPLACEMENT [ SPEC
n,.
3 _m_‘"‘;‘;‘_';;;;l 0wl ?.0. TAG cvan
Purchase Specification foe Actusted WEG ITEM BOM fiem 24 OW(Q NSPCO4-MDE, Sheet 2
| Vilves CONTRACT NP 9604 SERVICE WEG Hu inet PCY
Specificadoa Number NSPIOOLM-T,
Rev, 0 *MFR SERIAL
VP 40% Eihvisns Ghvoot 80% Wity 1.6 Prew 1S
3 [} Mas Fyw Hovma Fow Mia Pw b T BT
] : Flew fute GPM 1300 9 =
1] ¢ [wePramna P 48 4 73
4 1 1 | Outes Pramm Piia 4
3 : {ndet Tempertaure Deerver B L0 130
3 Spet WySpee GraviMel Wi Specific Gt 103 .93 —
T ] ¢ [ VicoscyiSpe: Heas fune Centipoise s 2.7 -
] O | Vigor Prosruee P —
’ : “Required Cv -
10 Tared 5 [
i Alowable/* Predicied SPL aA  |aseyt pay ! ey ! -
1
B3] & [ FoeLina Sizn W 12" 5TD (maybe I4* §TD) I .
“ :' 2 Schvedule o 12 5T tmay be 14° ST} “ * Type  Poeanade, sis w elost scrusior ‘
13 Pipe Lire taoulation {* T — L1 *MFR & Modd ELOpaETIC. PSAISO
161 Y | *Type  Duttertly - Walee Siyle of \ugoved Epds % Q ‘e POIATISQ rara Np
7] : <ax 12° ANSI Css 150 S11 ¢ | Owor OO Servica Modulitiog Mo
18] v | MubasTon 275 psig / 240 degrees F 381 U | Socing Acion OpenClose  Sering W opm
1y’ MFR & Matd  WVIETRULIC 300 AL A o3 Anovibie Premwre V20 PSIE
ES (] SotBoona Mil CARBON STERt. @1 o |*MinReuired Pressary @::L@
1) 2 | fser MudiaiD €SO0 : H| & | Avulabie Ale Supply Prosers:
L_'z_zj : e i RaisedFaceom Q M B
D Y | Comection O Raised Face or Grooved Ends G ‘o hige Nim I
[(34] 3 |PerscaFan  125-250 AARH for flexaallic gasket “ Actaioe Orieacon Rl
5] a0 {End ExvMut [ Fandwhes Type Mo Sam
2| n | *fow Direion B DARETONAL % At Faduse Valve
(7] ¢ | Tpeattoma wlA [ F [ vo= Sipai
—d T L]
18| b & o Vive Nfp, L N/A 8 T ["Te “Soman’ ype, Han or Modtes prosoenl
El * Packing Maerial EPDA Bl | [eMFR & Hodet (SexNow) WESTLaCK, TLOT dowon
-?— *PackingTrpe  ARINKS W] T | °Oo i Sipral Qugput tace/Decy MW
n N Y lms T Npa N -
(R | ‘T BuUTRAFLY YAWE Rl | o Cuncerisie )
1 *Sae (2™ Rated Traved  ~2SOTIRN n
M1 T j*Cuncrine So€ DETh SHEETS M T Quactiry
(5] R | Basacet/Uodatamod u;a 1) 7 |t MPR & Modd
g ‘l‘ rusd O R3O Xt %1 ¢ |CommMudng
Bl M@aw emm Conmed DIt 6 I aktens
B ek ny "
= *CigefGuide Maerial Ny [ AR | " MFR & Model Bsher Model STAFR. .,
"0 *Sum Maumhl R0, 4G x© *Sa Preware  Momuired by the peirioer
E d Fiker b Cuge Yo
It n
ol SPECIAL ACCESSORIES ] o | e trese
3 L > q - o : ANSUFO Labyge Chn ¥
F‘- A | Nows; 3
‘: vajve tubing and gau i - o Rev D o o i d
N on i : i valve posidarn, 1 2 - Odg. z’?ﬂ/‘ﬂ Tasved 1&’ y 7ALI AT
wes | yeore historieal sigmals as recsived relative 1 valve posdon, Material

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOC Ex. ___,RAP-S-3 at1



MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64

Attachment B
Page 8 of 161

‘
Prepared By: CONTROL YALYE DATA SHEET b} 5 \
" CHI ENGINEERING SERYICES, INC. PROJECT  NORTHERN STATES POWER DATA SHEET ¢ oA &
13 ¥ Rosd, Ura 1§ UNIT LNG VAPORIZER REPLACEMENT | SPEG
Port 4, NH 02801
1-800-437.1993 A TAG FCV-13
Purchuse Specificadon for Acnuted WEG TEM 30M lem 13 OwG NSPIGOL-MDY, Dheet 2
Vaives CONTRACT  NSP 9604 SERVICE WEG H it FCY
Specification Humber NSPI6OL-M-T,
Rev. O *MFR SERIAL
U Pl 40% Elhyinne Glvcol 80 Wilee by volums ] Crie Preu 2
3 Unies Mia Fow Norm Plaw Mia Pew S Off
3 : Flow s GPM 1130 [ -
3 | v e Frasae Mia 43 T 13
4 § 1§ Owia Preuwe Puia 43
3 ‘: inbex Ternpersrurs Desrses B 1130 1%
s e Wirdpes Gravibal Wi Soscife Gr. | 103 Lo -
7 € | Vicorny/Som Heas Rave Cendpoise 2.7 99 -
] 9 | Yipor Presrwe My . -
l ’ : “Required Cr =
‘10 T % )
u Alowable/* Pradicied SPL 8A 3s@y! 15y ! [2s@ )/ ——
12
DY L] Porlioe Sue W 12'5TD (rur e 14* STD) i .
14 "‘ & Scheduly ‘w u‘mmwm) s *Type Mo se w choa
13 Pioe Line lanvlation _1° 3 ‘KR Motd ELOMATIC PSATISO
W]V 1T Bueny - Water St of Groaved. %] 8 |5 P3ATSO etam NiA
7] L s 120 ANSI Cans 7| 1 | owor OwOf Servica Mofuluing  Ne
18] » |MaxPresTanp 273 psig/ 240 degrees F 8] U | spring Action CpevCions  String 19 opan
[19] & [ 'surravad VicRULL B30O 9] A 1 Mas Anwabe s 120 PSY
0] leBdBemaMu  CARBON STREA Al g |*MiaRepired Prames GO PS8
] [ lbaMuraid  EPDM S1] R | Available Al Supply Preaure, 500t
G] o |e W Raised Facelgg Grooved Q Mu  Bpeig Mia
(D] Y| Comnocion Ou Raised Face o¢ Grooved Ends s *Boch farge WA '
0] 5 | Perccran 125250 AARK for flexaullic gasket “ penuor Oriocnion NI
25| | EntEaMad . Handwheel Type M@ Sam
(18| » | rowbinces By DIRECTIONAL as Ait Failure Valve
[T & [ Treollors  N/m §1[ F [ lrow Sigoat
] T jLaamvee Win TARYN | 9 [TTrme ~Sean e, Hamor Modbos prooce
|2 | * Packing Maesial PO B 1 | P MFR & Medd G Maar) WESTIOCK, TCOT
30 | shaing e O RS Wi T | * 00 lnc Sigral Qups berfDet PROGRAMMAELE.
3N nit lews va Brpm Mo
(53 ] * Type BmRFu/ Vmaie, n * Cam Chanscierisie '
7] ‘Sz 2™ LusdTavd 250 TURN n
(3] T |*Qunccime SE& AR SHETS w3 T Ty
35 ] R | raticestoniant W 1| T MFR & Mot
S E gy |t OV B3O R 76| ¢ |ConsavRadng
3] 'md&@ww EPDM CORTRD brsc.. 71} ¢ | Achutics boina
34 | * Sex Musral nlx
£l * CogelGuide Maeriat N/ ] R [ * MFR & Modd Bsher Modet ST0FR
0 * Sl Maerid RSS L * St Prewsure 3 tequind by the posillarer
(a1 | stfseT | Ya S
C3 n
g SPECIAL ACCESSORIES o & | Hrdr e
a5 W NEMA 4 =] ; ANSUFCl Latue Clam ¥
(46 | ac . 35
-.rj‘ = e in uges o i : o Rer D i Orie Avw
[+ | Vransmiter to wansmit ol vlve posidon. ad ave e ablie 0 ¥ Orie, [Hoelay brcsved B 1oy
g > ical sigmal ived relath vajv :
” %]
d
)
* tnformation supplied by mamufacrurer unless already specified. 198 Brors €90 Q1 Dow 1

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOC Ex. ___, RAP-S-3 at 1



MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64
Attachment B

Page 9 of 161

24
cpared By: CONTROL VALVE DATA SHEET J )
1 ENGINEERING SERVICES, INC, PROJECT ~ NORTHERN STATES POWER | DATA SHEET ¢ of ¢
3 We, ;ﬂ g;"'o lil UNIT LNG VAPCRIZER REPLACEMENT | SPEC
o017 1998 ?.0. TAG FCV-1003
rehase Specificadon for Acnuaied WEG TTEM BOM liem 1¢ DWG N3P9GO4-PD10, Sheat 1
dves CONTRACT  NSP 9604 SERVICE WEG Hur indet FCY
<cification Number NSPOGO4-M.T,
N *MFR SERIAL
Db 40% Ethytane Glvgol $0% Witer by volume JCrprenpe
‘ 3 Unes Mg Plow Nar Pow Min Paw S O
[ a |Fovhe GPM 1800 0 =
v | et Preamre Psia 43 45 13
] Cutter Pressure Psia 43
: tndet Tanperarurt Degrses £ 1130 19
Spex WiSpee GriviMol Wy iteGr. 1102 1.0 b
¢ | Viscosnyi3p Haa Rave Cengpoise 9.7 o -
Q | Yapor Provrue v —
: *Required Cy —
Travd L [
Allowabie/* Predicied SPL BA  [as@y! ey / 1@ ) ! -
L} Pipe Line Size 12" STD (muy be 14° STO} 1 .
.'. & Schedule ow 11" 5TD (rmr:tli'STD) u * Type  Proumatic, it w0 close acrunor
Pipe Line frsulsdon 1+ 13 ‘MR & Metd ELOMATIS PSAISO
vV | *Type  Buderlly - Waler Style of Gtooved £nds % é sim POOISO EX Ara MR\
) ol IR P ANSE Clans  (SO4 ST v | Oworr OvOf Servica Motuliing Mo
N v [MurauTae 275 psig / 240 degrees F $81 U | spring Action OpenvCloss  Sring 1 open
ot MRRaMad  VICTAULIL 30 9] 2 | Mua asovabe hame 120 PSier
5: . adBornc Ml Chafom STEEL. 1 g |*MinRepind Pemure GO PSICr
1 o [tearMumaid  CPDrA UL R | Anailadle Air Supply Pressuce: 50 puig
7] o |es s Raised Face o Grooved Ends? a Mu 90 mi Mia
1] ¥ | Conmecion 0w Raisad Face of Grooved Ends a *Rech e NiN !
7] 5 |Perceran  125:250 AARH for flexatallic gasket “ Aenusior Ovieniion Ny
51 w | EadEwMud & Handwheel Type San
5] W | *PowDimction BY DIRECTIONAL L Alt Faiture Yalre
1 F [*Tpeotboms N/ [ F | g Sigmat
7] T |krasovie pn Lube N/Py 1 3 ("7 “Smun ype. Hat or Moftus prowced
s * Piciing Muerisk  EPOWN B 7 | 1UrR & Medd (S Now) WESTWOEK TCOT dogo
a] *hating Type O RINGS M| T} On Lo Sigral Qugu lser/Der PRoGR Anan ASLE
1 — nlr Civges Yo By He
1] “Trm BUTTERFU/ VRLvE, n o Cam Chasacieristic
3 “Sm 2" Rued Trvd . 250 TURN n
4] T | *Cuncerise See DRATR SHELTS Tl S | Type Quantiey
) BLIR TR | Y 15| Y ]eMPR & Mosd
e H 1 .
8] g |t oy R3Boo R xT 6] ¢ | ComenRuding
7 . mw.@mm EPDMm CormTeD IS 71] ¢ | Achuson Poim
Iy * Sou Material M
] * CagerGosde Mueriat W/ AR | * MFR & Mool Eber Modet stAFR
0 * Stem Mustist 314558 » * Set Pressure  M.ouiced by e positiooet
o 8 ) ST | e = Gt Ya
3] n
M K SPECIAL ACCESSORIES 2 @ | i P
E tAL NEma 4 3 :_ ANSURCT Leatage Class ¥
%1 ac o 36
E M ve tubin 1 ¢ injess steel, “Srun’® Rev Dae Revision Orig o
A igte i valve positon. o ¥ i Orig. 1&/‘11 I55ued -gYﬁVﬂ-p
A= jstmrical signal ived relagive 1o valve postion, Maters
3% | Yest Repors equired for afl oressurs conuifvnens componens which
3 ]
3

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOC Ex. ___,RAP-S-3 at1



MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64
Attachment B

Page 10 of 161

'GROOVED

_END VALVES

Grooved
End Valves

Victaulic, the originator and leading manufacturer of grooved
end products, has a full line of buiterfly, ball, check and plug
valves for nearly every market and almost any application.
Designed, tested, and manufactured under one roof, Victaulic
valves are known for their reliability and ease of installation. As
an ISO 9001 certified company, Victaulic manufactures its
products to meet or exceed your piping requirements.

Victaulic valves are avéﬂabla for carbon steel, stainless steel
and copper piping systems. Vie-Plug™ valves are specifically
designed to meet AWWA standards.

ictaulic

An 156 8001 cerlifid company

Victaulic Company of America « P.O. Box 31, Easton, PA 18044-0031 » 4901 Kesslersville Rd., Easton, PA 18040 « 610/559-3300 « FAX: 610/250-8817
10ML  9/95 ® Registered Trademark Victaulic Company of America © Copyright 1995 Victaulic Company of America Printed in U.S.A.
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1. BODY - Vic™-300 cast of durable ductile iron; Series 608 bronze
sand casting; Vic-300S Type 316 stainiess steel

2. DISC COATING - Synthetic slastomers for most services;
coating functions as upper and lower primary seal

3. BODY COATING - {Vic-300 only) - Polyphenylena suifide
biend; epoxy coating also available

4. DUAL SEAL DISC - Two molded-in rings assure inner body
wiping action; bubble-tight shut-oft ta 30G PSI including
dead-end service in either direction

5. DRIVE HUB - integrally cast with disc to provide
accurale disc positioning

6. HUB BEARING - Bronze (316 SS3 available); provides
positive hub alignment

7. TRUNNION - Bronze {316 §S available); acts as lower disc
pivot to maintain disc alignment

8, HUB AND TRUNNION SEALS - O-ring seals provide a
secondary shaft seal g §

8, BRACKET CONNECTIONS - integral side wing bracket mounts 8
permit connection of varied manual or powered actuators 7

Primary
Seals

)

Primary
Seals

Vic-300°,
Vic-300S

and

Seties 608

W Rated to 300 PSI {2065 kPa) WOG service

B Vic-300 size range 2 - 12" (50 - 300 mm);
Vic-3008 size range 2 -12" {60 - 300 mm}

B Series 608 from 2% - 6° (65 - 1650 mm)

M Available disc coatings - EPDM for water
services; nitrile for petroleurn services;
fluorcelastomers for corrosives and aromatics

Vie-300 Vic-3008 Series 608

For more delaiied information on the Vic-300 see Section 08.02; For Vic-300S ses Section 17.05.
For more detalied Information on the Series 08 see Section 22.05,

Setries 700

W 12 - 6" {40 - 150 mm) sizes
M Rated to 200 PSI (1400 kPa)
M Rubber-lined body

M Dead-end service to fully rated working pressure

For more detaiied informalion on the Series 700 see Section 08.05,

Three Way W Available for 2 - 24" (50 - 600 mm) sizes
Valves M For blending, diverting, and mixing
W Factory assembled and adjusted for intended service
For more detailed informaiion on Three Way Vaives see Section 08.06.
BUTTERFLY VALVE NUMBERING SYSTEM
|V|-{040] [ 3] [ 3] -[11]
‘ l
Pressure
Type | Size Rating Body Material Disc/Trim Bracket Operator
v 020 71-976PS |1 -Ilron w/internal PPS | 1 - Buna/Bronze 0 - No Bracket** | 00- Bare
025 |3-300PSI coatings # 2 - EPDM/Bronze 2 - Standard 11 - Standard handle w/memory stop
030 3 - Epoxy Coated Iron | 3 - Fluoroglastomer/SS 3 - Std. wilh 15 - 2 Position detent handle (sizes 2°, 212" & 3" only)
040 & - PPS Coated Iron 4 - Buna/SS Insulation 20 - Gear Operaior
050 7 - 316 Stainless Stesl | 5 - EPDM/SS 9 - Special* 21 - Gear Operator w/memory stop
060 9 - Special” 7 - Iron painted wiNitrile Seat/ 22 - Gear Operator w/chain wheel
080 SS stems# 23 - Gear Operator w/AWWA square operaling nut
100 8 - lron painted w/EPDM 24 - Gear Operator wimermory stop and chain wheel
120 seat - S5 stem # 29 - Non-standard gear operator”
140 9 - Special* WV - Pneumatic*
160 WW - Electric®
180 YY - Hydraulic*
200
240 R
*Detalls of operator and accessories must be supplied with arder. **Code only used with two position detent handle. #3eries 708 only.

1 Sizas 2 - 12° (50 - 300 mm) Vic-300; 14 - 24" (350 - 600 mm) Series 709.

0801-2
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Gear Operator

3" with
2 Position Handle

6" with
Lever Lock Handle

PRODUCT DESCR

ictaulic

An 158 9001 ceriified company

IPTION

Vie-300 butterfly valves are
designed for pressures rang-
ing from vacuum to 300 PSI
(2065 kPa). Vie-300 butterfly
valves feature a narrow pro-
file disc design with a
smooth, coated inner body
which combine for superior
flow characteristics. This
combination results in low
break-away torque, reducing
gear operator and actuator
sizing and costs. Standard
polyphenylene sulfide blend

Page 12 of 161

Vice-300

Butterfly Valves

(PPS) coating accommodates
a wide varlety of severe ser-
vices (epoxy coating or full
stainless body are available
for severe services). The
dual-seal dis¢ provides bub-
hle-tight sealing up to

300 PSI (2085 kPa) in both
directions without added
valve modifications or cost.

When using Victaulic butter-
fly valves with flange adapt-
ers consult Victaulic,

Available disc coatings
include EPDM for water ser-
vice to +230°F (+110°C) and
nitrile for oil services with
the option of fluoroelastomer
for corrosives and aromatics.
The Vie-300 butterfly valve is
available with mamual han-
dles, gear operators or auto-
mated in two-way and three
way configurations.

For fite protection services
see Series 708-W butterfly
valve, refer to page 10.086.

ey—epp—— 5 - Drive Hub
FEATURES § - Hub Bearing
1 BOdY and Disc Core — 10 - Bracket Connections
Cast of rugged ductile -6 Hub Seels
iron for durability and
strength. Primary Seals

2. Disc Coating - Disc is
encapsulated with various
synthetic elastomers to
accommodate varied ser-
vice requirements.

3. Body Coating ~
Polyphenylene sulfide
blend is heat fused to the
entire body. Epoxy coat-
ing is available.

4. Dual Seal Disc - Two
molded-in rings assuze
inner body wiping action
and a back-up seal for
flow in both directions
providing bubble-tight
shut-off to 300 PSI

(2065 kPa).
5. Drive Hub - Cast inte-
gratly with the disc to

provide direct disc drive
and allow positive loca-
tion of the disc.

4 - Grooved Ends

4 - Dual Seal Diss

7 - Trunnion

2 - Dlse Coating

1 - Body

3 - Body Coating

1 - Disc Core

Primary Seals

8 - Trunnion Seals

6. Hub Bearing - Bronze
(316 stainless available)
bearing provides positive
hub alignment.

7. Trunnion - Bronze (316
stainless available) trun-
nion.

8. Hub and Trunnion
Seals — O-ring seals {of
the same material as the
disc coating) provide a
secondary shaft seal.

9. Grooved Ends - Permits
instaliation with two Vic-
taulic grooved couplings.

10. Bracket Connections
(Vic-300/Series 608) -
Side-wing connection
permits bracket design 1o
accept varied manual or
power actuators.

Victaulic Company of America ¢ P.O. Box 31, Easton, PA 18044-0031 » 4801 Kesslersville Rd., Easton, PA 18040 « 610/558-3300 » FAX: 610/250-8817

10ML 9/95

® Reglsterad Trademark Victaulic Company of America

© Copyright 1995 Viclauvlic Company of America

Printed in US.A.
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Vic-300
Butterfly Valves

4" with
Gear Operator
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I skl
FUSSY WSN— -
l—— F keH-al E
6" 8-12"
- ({typicai) (typical)
i
2 Pos?tiov::lwandle Pipe Dimensions - inches/millimeters
Inches/mm OCverall Helght B D Approx.
Lever Lever Welght
Lock/ Lock/ Each
Nom. | Actual |E-E | Inf, Var. Gear Inf. Var. | Geas Lbs.
Size | Size A Handle | Operator|{ C | Handle |Operator| E F G H kg
2% 2375 | 3.21 4.21 6,40 152 3.53 3.53 - 2381169178 3.7
50 60.3 a2 107 163 39 90 1) - 60 43 45 1.7
2% 2.875 | 3.77 4,77 7.06 1.80 3.92 3.92 - 2.88 1 2.26 | 2.31 44
65 73.0 96 121 179 46 100 100 - 73 57 59 2.0
20.0 X 3.77 5.39 7.66 209 4.22 4,22 008} 3.60 | 2564 | 231 5.1
A 76 96 137 195 53 107 107 2 89 65 59 23
3t 3.500 | 3.77 5.39 7.66 209 4,22 4.22 ¢o8 | 350 | 254 | 231 5.1
80 83.9 9 137 195 53 107 107 2 89 85 59 2.3
4% 4.500 | 463 8.93 9.04 2.50 5.15 5.28 0.07 { 588 | 3.19 | 2.79 105
100 1143 | 118 227 230 64 131 134 2 149 | 81 7 4.8
6" with 5 5.563 | 5.88 9.94 10.05 3.00 5.67 5.80 043 | 588 | 3.70 | 3.92 14.0
Lever Lock Handle 125 | 141.3 | 149 253 255 76 144 147 1t | 149 | 94 | 100 6.4
6} 6.625 | 5.88 10.97 12.01 3,57 6.156 6.94 1.00 | 7.50 | 4.16 | 4.00 19.0
150 188.3 149 279 305 91 166 176 26 19 106 102 8.6
616 O.D 6.500 | 5.88 10.97 12.01 3.57 6.156 6.94 100 | 7.50 | 4.16 | 4.00 19.0
PO 4851 | 149 279 aos 91 156 176 25 191 | 106 | 102 86
8+ 8.625 | 5,38 14.41 14,32 4.88 7.93 7.93 1.28 |10.261 6,50 | 2.69 41.0
200 | 2191 | 137 366 364 124 201 201 33 | 260 | 140 | 68 18.6
10F [10.750] 6.38 17,13 18,60 5.87 a.68 8.68 175 | 12.25] 6.69 | 3.19 59.0
250 | 2730 | 163 435 422 149 221 221 45 | 311 | 170 81 26.8
121 | 12.750] 6.50 19.64 19.11 7.07 10.00 10.00 | 2.63 | 14.25§ B.00 | 3.25 85.0
300 | 3238 | 165 499 485 180 254 254 67 362 | 203 83 38.6

+ Stainless sleel body also available. See Section 17.05 for delails.
For 14 - 247 (350 - 600 mm) butterfly valves, refer to 08.03.
Large diameter 14 - 24° (350 - 600 mm) butterdiy valves are available rated 1o 300 S| (2065 kPa). Contact Victaulic for details.
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Infinitely Variable
Handle
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2 - B" Sizes 10 - 12" Sizes
Nominal Dimensions — Inches/mitimeters Approx.
Size Wgt. Ea
Inches/mm J K L M LbsJkg
2 4.20 7.08 1.70 - 1.5
50 107 180 43 — Q.7
2 4.20 7.08 1.70 - 1.5
65 107 180 43 - 0.7
3 4.20 7.08 1.70 - 1.5
80 107 180 43 - 07
4 7.00 12.00 2.50 - 15
100 178 305 64 — Q.7
5 7.00 12.00 2.50 - 15
125 178 305 B84 — 0.7
8 7.00 12.00 2.50 - 1.5
150 178 305 64 — 07
8 525 16.00 175 0.50 4.5
200 133 406.4 45 13 20
10 7.13 20.00 457 0.15 12.0
_ 250 181 508 116 4 5.4
12 713 20.00 4,57 Q15 120
300 181 _ 508 116 4 54
i NOTES: Handies for 2 - 87 (50 - 200 mm) vaives come complete with hardware for bolh variations.
) 10 and 12 (250 and 300 mmi) equipped with infinitely variable handie only.
Two Position Pipe Dimensicens - Inches/millimeters Approx.
Handle Inches/imm End to | Overall Wat. Ea,
Nom. Actual End Hgt. Lbs.
Size Size A B C D E F H K kg
.T 2 2.375 3.21 4.21 1.50 2.08 - 2.38 1.14 6.58 22
E 50 60.3 82 107 38 52 - 60 36 167 10
2% 2875 3.77 4,77 1.75 2.40 - 2.88 1.46 6.82 29
65 73.0 96 121 44 61 - 73 37 173 1.3
3 3.500 3.77 5.39 2.06 2.80 0.08 3.50 1.46 6.83 386
80 88.9 96 137 52 71 2 89 37 173 1.6
-« E
Di B
K
c
\
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DIMENSIONS

L e
Gear o erator Nom. Dimensicns ~ Inches/mittimeters No. Aprx.
P Size Handwheel | Chainwheel Turns | wot. Ea.
& in. to Lbs.
T P ! mm J K L M N Oy | N2 ! O P Q R $ T |Close 3]
¥ >« Rde P EY:) B EAC) EE RN X EXv DX R B A 1;35 0 2.3
i 50 | 107 | 152 | 85 | 55 98 02 | 210 | 48 - - - 1.
L¥ g 1
@ LY 2%, [423]5909 12157212 ]312[387[400}825]1.90] - - - |ies] 26
ol 66 | 107 [ 152 [ 85 | 56 1 79 | 98 | 102 | 210 | 48 - - - | 42 12
! i 3 |423]599]2i5]212[3.127387[4.00]825]|180] - - - |tes]| 26
80 | 107 { 152 | 55 | 56 | 78 | 88 | d02 § 210 | 48 - - - 42 1.2
4 151918.13]236]1.13]400;5751400)|825|219)|0381063|500( 1841 45
100 | 132 | 207 | &0 | 29 | 102 f 146 [ 102 | 210 | s8 | 10 [ 16 | 127 | a7 20
5 151918131236 1137400(5751400[8251219]/0.38|0.63}500; 1847 45
—- 02— 125 f 13z | 207 | 60 | 20 | 102 ] 46 | 102 | 2t0 | 56 | 10 | 16 | 127 | 47 20
T 6 [519(0261236(113,;800(6687[000}938/219(1038|063][56001 184} 45
150 § 132 | 235 | 60 | 29 } 203 ) 175 | 228 [ 238 | 56 | 10 | 6 | 27 | 47 20
N 8 [619[925/236]1.13 800 687(9.00[038]219]038 063 600]184( 4.5
2 200 | 132 | 235 [ 60 | 20 {203 | 175 | 200 § 238 ) 56, 0 | 16 | 127 | 47 | 20
l 107694 [1080[ 238 [ 1,13 [8.00 178871900 1038/ 244 [038 [ 063 [600[ 2361 . 7.0
250 | 151 | 267 1 61 | 20 | 203 [ 200 [ 220 [ 264 | 62 | 0 | 16 | 152 | 60 3.2
12715941050 2.38 [ 1.1376.00 [7.88 | 9.00 {10.38] 244 [ 0.38 [ 063 [ 800 | 236 | 7.0
Chainwhee! 300 | 151 | 267 | 61 | 20 | 208 | 200 { 226 | 264 | 62 | 10 | 6 | 152 ] 60 32
Option *Contact Victaulic for details,
Ac cess ori es Valve Dimensions - Inches/millimeters Approx.
. . Size Hand wheel Wgt. Ea.
Chain wheel and Guide Inches Sprocket Size Lbs.
Chain wheels are mounted to the mm Size {Dia.) A kg
gear operator hand wheels. 2-5 o 4.00 4.63 3.5 T
. . 50-125 102 118 16
Sprecket rim and guide arms are
’ A 6.8, 10, 12 9.00 10.5 5.0
made of cast aluminum. Chain is 150 - 300 2 229 267 28
galvanized stesl.
HOW TO ORDER:

Specify type valve and operator
by valve numbering system
shown on back page.

Always specify length of chain
required.

.
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PERFORMANCE

Formulas for Cy Values:

C, Values

Cy values are charted to the
right for approximate disc
opening and full performance
data charted below.

For additional details con-

2
AP(PSD) = Q_7 (GPM?/C,, Value Squared)
P

O(GPM) = Cyx JAP(PSI)

tact Victaulic.

Valve Valve Valve
Size Slze Size
Inches Cy Inches Cy Inches Cy
mm {Full Open) mm {Fult Open) mm {Full Open)
2 4 8
% 115 100 600 200 3400
2% 5 10
o5 325 125 1150 250 5750
3 8 12
a0 482 150 1850 200 8300
Valve Disc Angle/ GPM (m¥nh)
Nominal 90° 70° 60° 50° 40° 30° 20°
Size
e | 4L/ LA A A ]
o A7
2 115 80 40 17 10 5 1
50 26.1 182" 9.1 3.9 2.3 1.1 0.3
2V 325 160 84 48 27 10 2
) 65 7338 36.2 18.1 10.9 6.1 2.3 0.5
3 482 196 114 73 44 18 3
) 80 109.4 445 25.9 18.6 0.0 41 0.7
4 600 450 230 148 85 42 3
100 136.2 102.2 52.2 336 19.3 9.5 0.7
5 1150 560 330 210 120 B0 i5
125 261.1 127.1 74.9 ar7 27.2 136 3.4
6 1850 960 6006 380 240 130 45
150 420.0 217.9 136.2 86.3 54.4 29.5 0.2
8 3400 1910 170 780 470 260 104
200 7718 433.6 265.6 1771 108.7 59.0 23.6
10 5750 3220 1980 1320 800 440 180
250 1305.3 433.6 449.5 299.6 181.6 99.9 40.9
12 8300 4650 2850 1900 11580 640 250
300 1884.1 1055.6 647.0 431.3 261.1 145.3 56.8
Typical Flow 100
Characteristics 80
80 —
70 -
60 —
50 —
40 —
30 —
20
10 —
v T 1T T T 1
10° 20° 30° 40° 50° 60° 70° 80° 90°100°
08.02-5
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S

[ osomnart e
60 ViC-300
' J T 7 F i 4 7 Vi 7 -
5.0 [~ FLOW OF WATER T
40 | ATE5F (18°C) THROUGH / filf/ / / / / / 3
FULL OPEN VALVE / / / § / /
30 / / /
pr I / / / / / /
o / / 4 /
. » /.
o 4, S YA / &f & af 18 4\'/
8 10 /
o o 4 f  d—  — M-y |
wooos FAF
Z aw . i
b0 / FiWARVAW,
o 04
& / /] / /7
4 / / / / y /' /
N / J Ay /
o y, / / /
10 20 30 40 60 80 100 200 300 400 600 1,000 2,600 4000 6,000 10,000 20,000
800 3,000 8,000
FLOW RATE - G.P.M.
Victaulic Vic-300 valves have Foror=
low torque requirements for Nominal nch Poundslgl ewlon Meters
operating the valve. This results Vsailz‘;e “Differential Pressure — FSikpa
in less manus] effon, smaller Inchesfnm 50A45 100/s90 15071035 20041375 30072085
gear operators or smaller, less 5 50 30 50 s %5
expensive actuators to open and 50 3.4 3.4 5.7 68 79
dose the valve. 2V2 50 60 80 95 120
85 57 68 9.0 10.7 136
The torque data listed below is 10.0 35 36 50 60 84
the highest required to cperate “ 41 41 57 68 85
the valve at the given pressures s% 77 g 190(_)2 13 21_9 11 f, (7) 1§ 97_(2)
in wet service. These torque 4 150 250 250 350 500
values are based on extensive 100 7.0 28.3 283 39.5 56.5
testing by Victaulic. These 125 33?8 :133952 %52 5453 225?
values are for normat wet service 6 50'0 ecio ?0‘0 850 95’0
only and may vary for dry 150 56.5 67.8 79.1 90.4 107.3
services or for lubricating fluids. 6% 0.0 500 600 700 800 950
Contact Victaulic for other 5 fg';o f:':o 17:510 ?ggo ;(;753
services. 200 149.2 163.9 1865 2147 254.2
10 . 1450 1700 2100 2600 3000
250 163.9 192.1 237.3 29338 3389
12 1650 2300 2750 3500 4800
300 186.4 259.3 3107 395.4 5423
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T
MATERIAL SPECIFICATIONS

Body; Ductile iron to ASTM

A-536

Body Ceating: PPS-Polyphe-

nylene sulfide blend

2 Optional: Epoxy

Disc: Ductile iron to ASTM A-536

Disc Coating: (specify choice)

L} Grade “E" EPDM
EPDM (Green color code). Tem-
perature 1ange -30°F to +230°F
{-34°C to +110°C). Recom-
mended for cold and hot water
service within the specified
temperature range plus a vad-
ety of dilute acids, oil-free air
and many chemical services.
NOT RECOMMENDED FOR
PETROLEUM SERVICES.

Q Grade "T" nitrile
Nitrile (Orange color code).
Temperatuze range -20°F to
+180°F (~29°C to +82°C). Rec-
ommended for petroleum prod-
ucts, ailr with oil vapors,
vegetable and mineftal oils
within the specified tempera-
ture range. Not recommended
for hot water services over
+150°F (+66°C} or for hot dry
air over +140°F (+60°C).

1 Opticnal:
Grade "0O" fluoroelastomer
Fiuoroelastomer (Blue color
code). Temperature range for
continuous service up to
+300°F {(+149°C). Recom-
mended for many oxidizing
acids, petroleum oils, haloge-
nated hydrocarbons, lubricants,
hydraulic fiuids, organic lig-
uids and air with hydrocarbons
to +300°F (+149°C).
*Services listed are General Ser-
vice Recommendations only, It
shouid be noted that there are ser-
vices for which these gaskets are
not recominended. Reference
should always be made to the lat-
est Victaulic Gagket Selection
Guide for specific gasket service
recommendations and for a listing
of services which ate not recom-
mended.
NOTE: When connecting Vic-300
butterfly valves to Style 741 or
Style 743 Vic-Flange® adapters,
pleasae contact Victaulic.
Drive Hub Adapter: Hot rolled
steel-black enamel coated
Upper Bearing/Lower Trun-
nion Seals: Same as Disc Coating

Upper Bearing/Lower Trun-

nion: Bronze alloy

= Optional; Type 316 stainless
stesl

Operator Bracket: Hot rolled

stesl-black enamel coated

Bracket Boits/Washers: Cold

olled stesl-zine piated

Operator: (specify choice)

J 2 - 3" (50 - 80 mm) Two-
position detent manuail
handle: Hot rolled steel-black
enamel coated

0O Manual lever lock/infinitely
variable handle: Ductile iron
10 ASTM A-536 {other parts
cold rolied steel, zinc electro-
plated)

O Optional: Memory stop

0 Manual gear operator with
hand wheel

2 Optional: Memory stop

) Optional: Chain wheel

Electric actuator #

Fneumatic actuator #

# Contact Victaulic for dimnen-

sions and other details.

Buiterfly Vailve Numbering System for

Vic-300, Series 709 and Series 708 UL/FM

1

1]

[‘E-NTBJHIHHZHZI-

I

]

—
Pressure
Type | Size Rating Body Material Disc Coating/Trim Bracket Operator
A 020 |1-175PSH(3) 1 - Iron wilniernal PPS 1 - Buna/Bronze 0 - No Bracket™ 00 - Bare
024 | 3-300PSH coating (1) 2 -EPDM/ Bronze 2- Standard 11 - Standard handle w/memory stop
030 3 - Epoxy coated iron 3 - Fluoroelastomer/SS 3 - Std. with 15 - 2 Position detent handle
040 § - PPS coated iron 4 - Buna/SS Insulation (sizes 2", 24" & 3" only)
050 € - Bronze (w/copper 5 - EPDM/SS 9- UlJFM 20 - Gear Operalor
060 connection grooves) | 7 - fron painted disc, 21 - Gear Operalor wimemory stop
080 7 - 316 staindess steel Mitrite seal/SS slems 22 - Gear Operalor wichain wheel
100 9 - Special* 8 - fron Painted Disc, 23 - Gear Operator w/AWWA square
120 EPDM sealfSS sterns (1) operating nut
140 9 - Special* 24 - Gear Operator wimemory slop
160 and chain wheel
180 29 - Non-standard gear operator
200 FO - ULJFM Gear Operator wino switches (3)
240 F2 - UL/FM G.0., wf2 SPDT swilches (3)
W1 - ULJFM Weatherproof gear operator
wiunwired switches
. W2 - UL/FM Weatherproof gear operator
wf2 SPDT swilches
WV - Pneumatic*
WW - Electric*
N YY - Hydraulic*

*Details of operator and accessorias must he supplisd with order.

**Code only used wilh two posilion detent handie.
(1) Serias 709 only {2) Used with 2 position detent handle oniy.

{3} Used with Series 708 UL/FM only.

P
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GROOVED IPS VALVES

Pige Butterfly Combo Check Ballt | Plug Fire Protaction
Swinger® | vic-Bair® Vh-ﬂ‘ ™ | Firadati® | Batterfly|  Check
Hom. | Actuel Srten | Serles | VR-Chack® d:ﬂ Sariss lm: Sarlet | Sertes
Size | Size |Vic3e®] M8 | 76 | 2Wey | sevice | SadesTis | sz [ mme| ssan | | ew | n, i
PRESSURE RATING ~ kPa
% 1.900 - - 200 200 - - - 00 - - - -
40 483 - - 1420 1420 - - - 4130 - - - -
7 236 | 300 T me T |- = 00 0 o w0 | 78 <
% 0.3 088 - 1420 2005 - - 2085 4530 - 2088 1200 -
T | 2878 | 300 T R 206 00 %0 z %0 | 178 p
o T3.0 2085 - M_@_1 2008 2065 2085 2085 130 - 2088 1200 -
3 13860 | 200 %66 | ®0 |30 %0 20 | 600 178 %00 {178 -
[ LX) 2088 - 1420 mm 20085 2085 2088 4130 1200 2085 1200 -
PREAE: IS s | oMM %5 z ) =
Victaulic offers a'eomple\e fine of 3 m.z x A IEAE: z - . . O]
50 - eooerrrfn) avallabio. vﬁthzr:anual NI AR AR - I lm| B
handies, gear operators, & variety of 8 Tesss | 20 T o |30 300 = = 176 = 175 2% |
remoate acluators and in three-way con- 200 | 219} | 2088 = o | 2085 | 2006 08 - - 1200 - 1200 1728
Pouratons EREIE WY NN A N N
Other quarter-tum valves Vic-Bali®, R P‘"w e e = - ] = = z
Vie-Plug™, and the Series 723 diverter __aog,]__ag_i_ 2005 - o L ome | cons | 208 - - 1200 - z -
valve are also available with varied actu- LR s [ - | B - - - - - - - -
tors and atomation, e o B B S e
thnnmvahasemnmenunnﬂw o W | e - 1200 - 1200 - - z - - - z <
system consisting TR o | - ;] = < - = - - = p-
bla couplings, fittings, L B B B B = - = = - = -
M"W ‘dﬁg{s accassories and groov- R rd e 200 | - b 1200 | - - - - z - : -
to the table (right) to 20 |24000] = R - p = = - = -
locale Information on the appropriate 900 ] $160 - L I - L = = = = = =
Victauti vaives In this catalog, $ ity s APV PLA e e ) ¥ iy Beple 207, page 48.

ie-Phy umﬁlmmm xm arvices, pes @
1 Serea T22 brass body bal veive evalisble in W' n?lﬂ.dﬂonm P
#Saries 713 raind o 1000 PST {0000 kP, \

Vie-300°

Butt Valves
‘ '.wam manual operation and
g ?rowmauon .
* Dual-seal, rubbe: ooateddtmdsclorbl-d:scuoml
We-mm-o«waoopsl(zossm
* Sizes 2 - 12° (50 - 300 mm}
Request VS-708 for submiital.

* Stainless steel butterfly valves avallable for
2~ 12° (50 - 300 mwn) plping systoms
Request VS-SSV for submittal.

1
i
i oy el
e €
2-3
Pipe
K
Inches/mm End Oversk Height B AW:.
] Laver Lock/ [
Hom. Actusl End inf, Ver, Lhe,
Sire Size A F g
™M 2876 | arr — | 288 1 226 ] 231 | 4
[} f2 X 121 - k2] 7 % A
0.0 3000 | 77 530 o.ﬁ 30 | 256 | 231
X 1ar 2 ) ) £ ')
3 350 | 377 608 | 380 | 284 | 231 | &
o | i 17 t {ow | e | % | & |
3 4500 | 48 1) 007 | &8 T 34 | 2m | 105
1 143 e I___ 149 [ 1] n 45
5 [ e w AR AR AN
[“or 8628 | 5.8 0.7 Too 780 48 | 4 | 108
150 68.3 48 s 8 M 108 e [0
W00, | 8500 | 588 1057 100 | 750 ] 418 | 480 | 9
{188 { imsa 4 mn 3 | | i | e | e |
T8 T e CANARCER AR
0 o | 6% | 79 75 | v2gh | 88 | &1 |
250 2.0 183 438 L] kaf) 170 # .
12 12760 | 850 ] 289 | 1428 | 800 | 325 | 88
| oo | s | v % L0 0 I
1 Btairiesa st0el body a0 svkable. Cortact Viciaulc for detalle.
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Westlock ICoT Smart Positioner
Principle of Operation

Unlike conventional positioners, the ICoT Smart Positioner (patent pending) feeds
back valve position without the need for linkages, levers, and rotary or linear seals. Posi-
tion sensing is performed totally by non-contacting means, permitting use of advanced
control strategies where knowledge of valve position is used in predictive and other algo-
rithms. By the integration of multiple components into a singular, cost-efficient unit,
microprocessor-based intelligence can now be used to implement advanced functions
such as early-warning diagnostics and fugitive emissions monitoring,

The ICoT positioner provides intelligence for the control valve through a micropro-
cessor-based diagnostic system utilizing the HART protocol. Accurate measurement of
valve stem position, input signal, actuator pressure and travel time can be recorded dur-
ing normal operation, thereby providing information for control valve signature genera-
tion.

eA microprocessor, housed within an Position feadback is accomplished by a For positioners not
environmentally sealed canister, per- non-contact Hall effect magnetic sen- equipped  with a
forms positicn sensor linearization, sor, All rotary positioners are stan- HA[F{’ interface, a 3-
characterization for valve type, dardly equipped with a Beacon button “membrane

HART information processing, and position monitor. keypad” is provided
display management. for performing on-site

electronic calibration.
An  electropneumatic  transducer, @Air lines are connected to an aluminum,

with internal diagnostic elements, nylon encapsulated manifold with
converts the servo output signal into gauges, filters, and a self-contained
a pneumatic signal for directly driv- mechanism for cleaning the transducer.

ing valve actuators.

Local LCD Display

Keypad Access Cover

Optiona! Emissions

8/14/96

Monitor
Filter
4-20 mA
Restriction
Cleanoul
Mechanism e
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| ' NON-CONTACT POSITION FEEDBACK

To provide consistently accurate per- Valve position sensing is performed
formance information, all linkages, totally by non-contacting means
levers and connecting rods, from the based upon characterization of flux
positioner to the control valve, have strength as a function of position.

been eliminated from the design.

ROTARY VALVES LINEAR VALVES

Magnet

Magnet

f T
B Sensor
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ON-BOARD DIAGNOSTICS

Local LCD Display  The ICoT positioner is supplied with a HART interface or a
3-button keypad interface. Both versions are furnished with
a 4-digit, .5” tall LCD, and allow for automated calibration of
the positioner.

The local LCD display provides a muiltitude of onsite diagnostic information. While
the valve is being controlled by the positioner, and the error signal is NOT zero, the
displayed information will alternate between setpoint and position as percentage.
Each value is displayed for a period of two seconds. Once the setpoint and valve posi-
tion agree to within less than 0.5%, the display will only show position.

The range of values displayed are from 0.0% (fully closed) to 100% (fully open). Dis-
played resolution is in 0.1% increments, however, internal calculations are main-
tained at higher precision.

On-Board Sensors

The ICoT positioner has the capability to constantly monitor its own operation. If an
error or failure condition occurs, it will be displayed on the focal LCD or if the posi-
tioner is supplied with a HART interface, the error codes will be displayed on a hand-
held terminal or a PC maintenance station. NOTE: Error codes are denoted on a label
affixed to the inside of the LCD flip-up protective cover.

Local Keypad For positioners not ordered with a HART interface, a 3-but-
ton “membrane keypad” is provided for zero and span
adjustments, as well as valve characterization and gain
adjustments.

Intelligent Calibration HART Protocol

The ICoT positioner responds to HART commands for
seeking the “valve closed” position and assigns an instru-
ment signal of 4 mA to this position. The counterpart of the
operation for a full open state is implemented next by set-
ting the span value. Action reversal is also configurable.

Additionally, provisions are made for altering interanl servo loop tuning via the
HART link. In this manner, positioner performance may be optimized with a wide
combination of valves and actuators.
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SPECIFICATIONS

TECHNICAL SPECIFICATIONS
SERIES 4000 - Engineered Resin Enclosure

{(Dimensions are in inches)

Enclosure: Zytel Nema 4, 4X

Conduit Entrance: One 1/2" NPT Standard
Terminal Strip: 8 Point Standard ,

174" NPT 5.22
A 5/16- 18 UNC OR
. 3 PLC'S M8 x .50 DP, 4 PLC'S

172" NPT
/_OR M20
I ool
8 1 |
1 . 01 ]l ] .17 .68
4.75

3.00
e o ==Y |

; ‘ @ ] @ 1.38 T-w - - l
1,55 .i [ t 2.25
; |

3.75
1,13 — DIA

= 3.3 —=
7.76 BOTTOM VIEW
k SIOE VIEW

POSITIONER SPECIFICATIONS
D (2

Supply Alr Pressure

Resolution

(fow) .30 sctm @ 25 PSi
h

Hectronledlly Adjustable w/ Autotuning

f £ S o St
"""""" AREErolo
1/4” NPT
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MOUNTING INSTRUCTIONS

For Rotary Actuators

Positioner

Position —~
Feedback

(Inner

Beacon)

J
/— Beacon

— Jet Screw

Bracket

8/14/96

"
, /A
Monitor K / ctuator
| / | 0 |
/
/ O
H

L/

/.

Inner Beacon
Coupler L:)J

Figure 1

tech-078 Page 5 of 21

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOCEx. __ ,RAP-S-3at1



MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64
Attachment B

Page 26 of 161

MOUNTING INSTRUCTIONS

For Rotary Actuators
Step 1:. Mount bracket to actuator (Refer to Figure 1 on previous page).

Step 2:  Fasten inner beacon coupler to actuator shaft stem and tighten with set screw
(if applicable).

Step 3: Determine Position Feedback Monitor orientation as shown in Conditions 1 & 2.

Note: The orientation of the position feedback monitor is dependent on the fail-safe mode
and the clockwise or counterclockwise rotation of the actuator.

12:00 /— Position Feedback Monitor

{ T
9:00 )= 300
AN ’
d

Actuator

Positioner

Manifold

6:00
Figure 2: Top View of Positioner & Actuator

Condition 1: A: Fail-safe Closed - Clockwise Rotation or
B: Fail-safe Open - Clockwise Rotation

J_ Placed at 6:00(See Figure 2)

\ || Placed at 3:00 (See Figure 2)
1
| A: A fail-safe closed in a clockwise rotation actua-
tor opens in a counterclockwise motion. There-
- fore, the inner beacon should be oriented as

shown to the left.

; B: A fail-safe open in a clockwise rotation actua-

| Manifold J tor closes in a counterclockwise motion. There-
- - fore, the inner beacon should be oriented as
shown to the left.
8/14/96 tech-078 Page 6 of 21
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MOUNTING INSTRUCTIONS

For Rotary Actuators

Condition 2: A: Fail-safe Open - Counterclockwise Rotation or

B: Fail-safe Closed - Counterclockwise Rotation

J_ Placed at 9:00(See Figure 2)

. .
\ || Placed at 6:00 (See Figure 2)
)
e

A: A fail-safe open in a counterclockwise rotation
actuator closes in a clockwise motion. There-
fore, the inner beacon should be oriented as

yd shown to the left,

r B: A fail-safe closed in a counterclockwise rota-

Manifold J tion actuator opens in a counterclockwise
motion, Therefore, the inner beacon should be

oriented as shown to the left. :

Step'4: Fasten Position Feedback Monitor to Inner Beacon Coupler.
Step5:  Mount Positioner to bracket

Step 6:  Pipe up the positioner to the actuator (Refer to Operating Instructions).
Step7:  Supply proper air supply to the positioner (Refer to Operating Instructions).

Step 8: Supply proper power to the positioner (Refer to Wiring Instructions).
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SWITCH SETTING

For Rotary Actuators

Note: Prior to setting the switches, the ICot Valve Positioner should be wired properly
(See Wiring Instructions) and calibrated (See Calibration Insturctions).

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:

Operate the actuator to a desired exireme.

Loosen Magnetic Trigger Bolt #1. (See Figure 3)

Slide Trigger Bolt #1 beneath the 1st switch and tighten.
Operate the actuator to the opposite extreme.

Loosen Magnetic Trigger Bolt#2.

Slide Trigger Bolt #2 beneath the 2nd switch and tighten.

Position Feedback Monitor

Magnetic Trigger (Inner Beacon)

Bolt #1
Magnetic
Trigger Bolt #2

CLOSED

CLOSED

8/14/96

Figure 3
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OUTER BEACON INDICATOR SETTING

For Rotary Actuators
Step1: Stroke the positioner to the closed position.
Step 2: Notice the Beacon indication:
A. If the indicator reads “CLOSED”, outer Beacon is already aligned.
. B. If the indicator does not read “CLOSED”, proceed to Step 3.

Step 3: Loosen the outer Beacon set screw (See Figure 4) and rotate the
outer Beacon until it displays “CLOSED”. Tighten the set screw.

Outer Beacon Set Screw
(Rotary applications only)

Figure 4
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MOUNTING INSTRUCTIONS

For Linear Actuators

Step1:  Mount bracket to actuator (Refer to figure 5 below).
Step 2:  Fasten position feedback monitor to the stem of the actuator.
Step3:  Mount positicner to bracket
Step 4:  Pipe up the positioner to the actuator.
(Refer to Operating Instructions)
Step 5:  Supply proper air supply to the positioner.
(Refer to Operating Instructions)
Step 6:  Supply proper power to the positioner.
(Refer to Wiring Instructionsg
—
I ¥
I8t st ISt '

Actuator Stem ———\

- Figure 5

8/14/96

I

lJIUJ

Actuator

Mounting Bracket

Positioner

&

o

[l , ; il Position Feedback Monitor
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OPERATING INSTRUCTIONS

»

Pressure-Gauge (A)

Pressure Gauge (B)

Pressure Gauge (C)
A
FARTIAL TOP VIEW
Qutlet Restriction Cleanout
Port (#2) 7 Mechanism (#4)
iy

[ | =
©§ Al |
) Q
\ \ ' _
\ ’ PARTIAL FRONT VIEW

Inlet
PARTIAL SIDE VIEW Port (#3)

Qutlet Port (#1)

Note: All pneumatic connections are 1/4” NPT

Figure 6:
ICot Valve Positioner (Pneumatics Manifold)
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The operating instructions are separated into two sections; single acting actuators
and double acting actuators. Refer to Figure 6 (Pneumatic Manifold) on previous

page.

Note: Air supply to the positioner must be pressure regulated and filtered. All pneumatic

conmections are 1/4” NPT.
Spring Return Actuator (Single Acting)

Step I: Connect inlet (main) pressure to inlet port #3. (See Flgure 6)
(Max, supply pressure: 120 P'S])

Step 22 Connect positioner outlet port #1 to inlet port of actuator
Pressure Gauges

Gauge A represents the outlet pressure of port (#1).
Gauge C represents the inlet pressure of port (#3).
Pre-Operating Suggestions
Step 3: Check the filter.
A. Remove plug (#5) by turning the plug counterclockwise,
B. Remove the filter from the plug,.
C. Inspect the filter while noting the following:
1)  The filter should be chalk white in color.

2)  After a period of usage: If the filter is yellow in color, the air
supply contains oil and/or water.

3)  After a period of usage: If the filter is black in color, the air
supply contains dust and/or dirt.

D. Replace the filter if the color is not chalk white.
(Additional filters are available from Porex Technology, Fairburn,
Georgia at 1-800-241-1095. Order Part Number: X6789)

Step 41 Transducer Cleanout

A. Insert a flat screw driver or coin into the slot of the Restriction
Cleanout Mechanism (#4),

B. Press the circular plunger to exhaust any dust.

tech-078
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Double Return Actuator (Double Acting)
Step L:

Step 2:

Connect the inlet (main) gressure to inlet port (#3). (See Figure 6)
(Max. supply pressure: 120 PSI)

Connect positioner outlet ports (#1 & #2) to actuator inlet ports.
Note: In the event of power loss, the actuator will fail to a predeter-

mined position. If the opposite failure mode is desired, reverse the posi-
toner outlet connections to the actuator.

Pressure Gauges

Gauge A represents the outlet pressure of port (#1).
Gauge B represents the outlet pressure of port (#2).
Gauge C represents the inlet pressure of port (#3).

Pre-Operating Suggestions

Step 3:

A.
" B.
C.

Step 5:

Check the filter.

Remove plug (#5) by turning the plug counterclockwise.
Remove the filter from the plug.

[nspect the filter while noting the following;

1)  The filter should be chalk white in color.

2)  After a period of usage: If the fifter is yellow in color, the air
supply contains oil and /or water.

3)  After a period of usage: If the filter is black in color, the air
supply contains dust and /or dirt.

. Replace the filter if the color is not chalk white.

Transducer Cleanout

Insert a flat screw driver or coin into the slot of the Restriction
Cleanout Mechanism {(#4).

Press the circular plunger to exhaust any dust.

tech-078
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WIRING INSTRUCTIONS

With Solenoid Option

Procedure for connecting 4-20 mA power source to positioner (Refer to Figure 7 below)

Step 1:
Step 2:

Step 3:
Step 4:
Step 5:

Step 6:

Step 7:

8/14/96

Remove positioner cover.

Locate terminal strip on keypad assembly and carefully discon-
nect (slide off).

Connect 4-20 mA signal to terminal points marked (+) and (-).
The power for the solenoid should be connected to points 3 and 4.

The connection from the solenoid to the positioner is pre-wired
internally through terminal points 1 and 2.

After all connections have been properly made, carefully slide
the terminal strip back on to the keypad assembly.

Replace positioner cover.

Out to Solenoid

Solenoid Power In

Input
Terminal Strip Marker
Slide Off Terminal Strip
from Keypad assembly
Figure 7
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WIRING INSTRUCTIONS

With Switches

Procedure for connecting 4-20 mA power source to positioner (Refer to Figure 8 below)

Step1: Remove positioner cover.

Step 2: Locate terminal strip on keypad assembly and carefully discon-
: nect (slide off).

Step 3: Connect 4-20-mA signal toterminal points marked (+) and (-).
Step 4 Connect output wiring.

Step 5: After all connections have been properly made, carefully slide
the terminal strip back on to the keypad assembly.

Step 6: Replace positioner cover.

. Switch 2
Switch 1
N/O COM

Switch 1

Analo
COM %

Qut (+

Analo

Out (-
Switch 2
N/O
Input
Terminal Strip Marker
Slide Off Terminal Strip P
from Keypad assembly
Figure 8
8/14/96 tech-078 Page 15 of 21

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOC Ex. __, RAP-S-3at 1



MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64
Attachment B

Page 36 of 161

CALIBRATION INSTRUCTIONS

Step 1: Remove positioner cover
Step 2: Apply 4 to 20 mA current loop power source to the positicner terminal strip.
Step 3: Enter calibration mode and bring gain settings o thieir lowest values,

A. Press and hold the CAL key until LO appears on the LCD display.

=

Press the down arrow key several times until PID appears on the display.

Press the CAL key once to display PCAL and value. Decrease this value to 1.

v 0

Press the Cal key once to display ICAL and value. Decrease this value to 1.
E. Press the CAL key once to display DCAL and value. Decrease this value to 1.
F. Press the CAL key to loop back to PID.

Step 4: Procedure for New Transducer Calibration (Use only when transducer or electronic
canister is replaced)

A. Press the down arrow key several times until trnd appears on the display.

B, Apply 12 mA of current to the positioner.

C. Press the CAL Key once to initiate calibration.

D. Wait approximately 1 to 2 minutes for the positioner to calibrate itself. When
calibrating, only trnd will appear on the display. When calibration is complete,
position will display pericdically with tznd.

Step 5: Procedure to set Proportional, Integral, and Derivative Gain

A. Press the down arrow key several times until AUTO appears on the display.

B. Apply 12 mA of current to the positioner.

C. Press the CAL Key once to initiate calibration.

D. The Auto Tuning can take several minutes to corﬁplete. While auto-tuning, only

AUTO will appear on the display. When Auto-tuning is complete, position will
display pericdically with AUTQO.

L1/11/96 tech-078 Page 16 of 21

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOCEx. __ ,RAP-S-3at1



Step 6:

Step 7:

Step 8:

11/19/96

MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64

E. The Proportional, Integral, and the Derivative Gain settings can be fine tuned by
pressing the down arrow key once until PID appears on the display.

1) Enter PCAL by préssing CAL key and adjust using up & down arrow keys.

2) Enter ICAL by pressing CAL key and adjust using up & down arrow keys.

3) Enter DCAL by pressing CAL key and adjust using up & down arrow keys.

4) Press the CAL key to loop back to PID.
Procedure to set valve zero position (Low Calibration)
A. Press the down arrow key several times until LO appears on the display.
B. Apply 4 mA of current to the positioner, **

C. Press the CAL key once to initiate the Low calibration. The actuator will stroke
to the fully closed position.

D, After approximately one minute, the display will alternately show position
0.0% with set point 0.0% and LO.

E. Next, the low position must be determined. If a 0.0% open (fully closed) is
desired, press the CAL key to accept this position. If a different position is
desired , press the up arrow key to drive the set point to the desired position.
Once the position matches the set point, press the CAL key.

Procedure to set valve span position (High Calibration)

A. Press the down arrow key several times until HI appears on the display.

B. Apply 20 mA of current to the positioner. **

C. Press the CAL key once to initiate the High calibration. The actuator will stroke
to the fully open position.

D. After approximately cne minute, the display will alternately show position
100% with set point 100% and HI.

E. Next the high position must be determined. If a 100% open (fully open) is
desired, press the CAL key to accept this position. If a different position is
desired , press the down arrow key to drive the set point to the desired position.
Once the position matches the set point, press the CAL key.

Procedure to set the flow characteristics {Flo)

A. Press the down arrow key several times until Flo appears on the display.

B. Press the CAL key once.

C. Using the down arrow, select linear (Lin), Quick Opening (OPn), or Equal Per-
centage (EP).

tech-078
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D. Press the Cal key once to accept flow type.
Procedure to set the valve type (tyPE).
A. Press the down arrow key once until tyPE appears on the display.

B. Press the CAL key once.

C. Using the down arrow key, select Linear valve (Lin), or Rotary valve (Rot).

D. Press the CAL key once to accept the valve type
Procedute to set Fail Mode of display
A. Press the down arrow key once until FLOP appears on the display.
B. Press the CAL key once.
C. Using the down arrow key select “OFF” of “ON".
(“OFF” for fail closed application. “ON” for fail open application.)
Procedure to set Valve Opening Speed
A. Press the down arrow key once until OPSP appears on the display.
B. Press the CAL key once.
C. Using the up & down arrow keys, select speed {5=fastest, 1=slowest)
D. Press the CAL key once to accept opening speed.
Procedure to set Valve Closing Speed
A. Press the down arrow key once until CLSP appears on the display.
B. Press the CAL key once.
C. Using the up & down arrow keys, select speed (5=fastest, 1=slowest)

D. Press the CAL key once to accept closing speed.

To terminate calibration, press the up arrow key once. This will write all new cali-

bration data to memory.

Replace the positioner cover. The ICoT Valve Positioner is now ready for operation.

Note : If 20 to 4mA is desired, apply 20mA input in step 6B and 4mA in step 7B. For split

range, enter desired inputs in 6B and 7B.
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170 61 95ed

Calibration Loop Accessible Through Keypad

Standard Operation
3
p Up Up Up Up A;.ngw Up Up Up U
Arrow Arrow Arow 4
Pross & hold CAL key Arrow Arrow Arow Arrow Arrow Altow
utl | g appears
on dssplay i ’ 1 \ l l i
Down Down Down Doy D
Down Down Down Down Down - m m ] 3 Uown, ownt
Lo —mer—H = Aok oaee P d soe™ FL ogroe ':-.:”:’EArrow LI_IF'An—ow OPSOo oW = C L 50w B o amow
l, l \ l X\ CALkey lCAL‘k% CAL key CALkey CAL key lc.z\u:y\
Set4 mA Set 20mA Set 12 mA - ) . [ § =S Up & Use Up & Set 12 mA
[ttt —o 1 H Use Up & se Up
PLAL (Liln_e'ar Flow) | {Rotary Valve) . (Fa|l Closed) @ Down Amows Down Arrows
CAL key CAL key CAL key Adlusi usin : : : 1o Sefect to Select CALke
Arrow Down | Down ! Down i Open Speed Close Speed Y
Down Arrow Arow | Arrow Arrow 0= Slowest 0 i=Slawest
keys (1-20) : : H o
Low Calibration High Calibration Au\o fun : : | pg=Fastest ) 5= Fastest Transducer
Cé.amplieie r:Mhen CEc’Jmp;lete r\;aheg CDomﬁ ete 2\{:; esn CAL kay ! Lol an : %ahbr?nton
isplay show: isplay show: : - ; i
:: e%%:;{ s |ntgrr=\1’1ttenl ? n)rqment (Equal Percentags) {Linear Valve) ; |  {Fal Open) whon i ?ay
Las00 H, »3 00.0| Adto i CAL Down | -ng-"-'-' Aﬁ%’{}l-g intermitent
fPosition Adjust using Arrow , CAL key CAL key [Rp——
L] S e [ cALke I i Position
n ! y CAL key
keys {1-5} OFnA ' | l 1
Optional: Optional: (Quick Opening) | .
Select Arbmary Selsct Arbitrary CAL key ;
Zero Usin Full Scale using Down i
Up Arrow Key Down Arow Key Tow
)
l Adjust E:TE CAL key
Press Cal ke Press CAL ke
Oown Amow
when Complete when complete Roys (120]

e
=
=

8

=

=

S
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Appendix B

Procdure to Set PID Setting N ,
Positioners Without Autotune

This procedure is to be used for easy PID Gain Settings:

8/1496

Step1: SetPcal Value=1
SetIcal Value = 1
Set dcal Value =1

Step2: Adjust Pcal Value until a 20% step change in inlput produces an
uncontrollable oscillation. For example, Pcal = 1 no oscitlaction,
Pcal = 2 small oscillation, Pcal = 3 constant uncontrollable oscilla- .
tion.

Step3: The Pcal Value from Step 2 is termed “Ultimate Pcal” ie. Pcal = 3.

Set Pcal, Ical and dcal values using table,

Step 4 Perform Lo and Hi calibration.

Ultimate Auto Settings
Pcal Pcal Ical dcal

1

2 1 5/4 2
3 1 5/4 2
4 2 5/4 3
5 2 5/4 3
6 3 5/4 4
7 4 5/4 4
8 4 4/3 4
9 5 4/3 5
10 6 4/3 6
11 7 4/3 6
12 7 4/3 7
13 8 4/3 7
14 9 4/3 8
15 10 4/3 9
16 11 4/3 9
17 12 4/3 10
18 13 4/3 17
19 13 4/3 17
20 14 4/3 17
20 15 3/2 18

tech-078
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|
i

Appendix C

ERROR MESSAGES

L For further assistance in diagnosing problems which result in positioner error messages,
please consult Westlock Controls at (201) 794-7650.

H
i

[
|

8/14p6 - tech-078 Page 21 of 21
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PURCHASE ORDER

NORTHERN STATES POWER COMPANY
10326 SOUTH ROBERT TRAIL

b
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N vwia #w
’ DATE PURCHASE ORDER NO.
TYPE MS |05/2a/97 PLE202MS

Northern States Power Co.
Accounts Psysble Dept.

INVER GR HGTS  MNS55075 NVOSE Minompolie M £6440-5368
ATTN-JAMES L. SCHUELKE Unless Otherwise Indicated Below
1ARK~FOR E-MTCE1 VAPORIZER WEG VALVES "$ Mail All Acknowledgmants,
b And Correspondence
Promptly To
Northern States Power Company
r PVF MIDWEST INC -_] PROCUREMENT SERVICES
2350 COUNTY ROAD C SUITE 150 414 NICOLLET MALL
ROSEVILLE, MN 55113 MINNEAPOLIS MN 5540t
612 330-5674
| | PAGE 1 PMIWESD
08 ORIGIN ROSEVILLE, MN
FREIGHT COLLECT
Scheduled Terms:
{ Jelivary Date 0B/01/97 NET 30 DAYS
\ccount Or W.0, Number Requisition No. Requisitioner Buver JIM HUBER.
21250 75.28.40.12-0Q0 GB70393 SCHUELKE JAMES L DUANE T FERKEY
Line No. Quantity Material Or Services To Be Furnished Price :
AS A CONDITION OF PAYMENT THE FOLLOWING +
SHALL BE ADHERED TO:
PURCHASE ORDER NUMBER AND RELEASE NO.
SHALL BE REFERENCED ON ALL INVOICES,
PACKING SLIPS, CORRESPONDENCES, ASSOCIA-
TED DOCUMENTS, ETC.
{ PRICES SHALL BE INCLUDED ON ALL
PACKING SLIPS, AND THE PACKING SLIP
NUMBER SHALL BE RECORDED ON EACH
INVOICE. ‘
ok N R
ALL SHIPPING SHALL BE IN ACCORDANCE
WITH THE ATTACHED SHIPPING INSTRUCTIONS.
ALL FREIGHT CHARGES IN EXCESS SHALL BE
CHARGED TO SUPPLIER ACCOUNT. NO C.0.D.
ACCEPTED FOR MATERIAL OR LABOR.
1 SUPPLY THE FOLLOWING VALVES PER THE 16, 593. 00
ATTACHED TABLE WHICH INCLUDES VALVE
TAG #, VALVE SI1ZE, MANUFACTURER AND
MODEL #, THE APPROXIMATE SHIP DATE
1S AUGUST 1, 18397, THE VALVES ARE
TO BE HELD AND SHIPPED TO THE NSP
JOBSITE WHEN REQUESTED BY NSP,
:—(f\ See Hevarse Slde For Additionali Terms And Conditions Appiying To This Order

TAXES

MATERIAL SUBJECT TO TAX OF STATE TO WHERE
MATERIAL IS SHIPPED. ACTUAL FREIGHT CHARGES

ARE GENERALLY TAX EXEMPT
SEPARATELY ON INVOICE

AND MUST BE SHOWN -

ES _POWER COMPANY

AUTHORIZED SIGNATURE

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
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| Model
Valve [Valve Size PVF Manufacturer +
Number | NPS '"cwe“"b‘" Quote | Model Numbers Referenca Quatation
Victsulle ~
V-505 2 B $ 9265 e PVF Fax Quote to CH) 4/26/97
V-510 2 B8 $ 92.65 Ditto
V-604 2 B $ 0266 Ditio
V517 2 B $ 9265 Ditto X
V-619 2 B $ 9286 Oino
V622 Z 8 $__ 92.66 Ditto
V628 2 B $ 9266 Ditto
V632 2 B $ 9266 Ditlo
V-T11 2 B $  92.66 Ditto
V717 2 B $ _ 92.65 Ditto
Milwaukes PVF Quote Dated 4/1/97
V848 2 A |$ 49501 1 08s0ne00e Bal Valve Atemate
V-849 2 A $ 4950 Dine
V-862 2 A 3 49.50 Ditto
V-548 2 A $ 49,50 Ditto
V-849 2 A $ 49,50 Ditto
V-962 2 A $ 49.50 Ditto
Victaullc
V-501 3 B $ N0 s PVF Fax Quote to CHI 4/26/97
V-506 3 ) $  119.05 Ditto
Victsulle
CV-1045 8 F $ 33593 el PVF Fax Quote to CHI 4/14/97
CV-845 8 F $ 33583 Ditto
CV-045 8 F $_ 335.93 Ditte
Victsulle
V-1046 8 D $ MB03 [ | PVF Fax Quote to CHI 4/26/87
V846 | 8 D $ _ 416.03 Ditto -
V-046 8 D $  415.03 Ditto
cva22 10 F |s s87na3o| - e PVF Fax Quote to CHI 4/14/97
CV-322 10 F $ 871.30 Ditto
Vv-108 10 D |s ecosso| | vEeue ., | PVFFaxQuote to CHI425%7
VA1l 10 D $_ 606.80 Ditto '
V12 10 D $__ 606.80 Ditto
V210 10 0 $ _ 606.80 Ditto
CHI ENGINEERING MANUAL WEG VALVES BID TAB
SERVICES, INC onT Ravd
Page 3.0l 4
Doc No 633

O Zswledys ta Youn Prawer
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UL TR ININY W 83 e ) ey

| Model .
Vahe (Valve Size PVF Manudacturer +
Number | NPS | NUTOOT [ Gung | Model Numbers Reference Quoltion
V-221 10 D $ €06.80 Ditle
V310 10 D $ 606.80 Ditle
V321 10 D $ 606.80 Ditto
vedo | 12 D |s 81385| el | PVFFaxQuote to CHI4/25/87
V-840 12 D |$ B8136s| | Y
v-1040 | 12 D |$ 81385 | gwee
Victaulle .,
V-931 12 E $ 90195 V.120-3312-20 " PVF Fax Quote to CHI 4/25/97
wiCW + Chaln
Victsullc
V831 12 E $ 90395 V-120-3312-20
WICW 4 Chain
Victaulle
V-1031 12 E $ 80295 V-120-3312-20 1
w/CW + Chaln
$ 16,693.38
i
Model Number Codes All Valves to be suppfied with Brass Valve Tag i
i ! ]
A Milwaukee #20B SOR 600# threaded Bronze body, Stainlass Steel Ball & Trim, TeﬂonSeals.
Stainieas Steol Latch-Lock Handle | T
B Victaulic: Style 300, dtuﬂekonbodyvﬁmgmvodends.EDPMmaleddac.mmkg__
stainless steel lever handle wilh memory slop. |
C Silent or No-Stam check valves, Bronze or lron body, threaded or grooved enxds, for mounting in
either verlical or horizontal pipe. |
D Viclaulic Style 300, ductile iron body with grooved ends, EDPM coated disc, Gear box aciuator
with memory stop. | I |
E Viclaulic Style 300, ductile iron body with grooved ends, EDPM coeted disc, Geer box axciuator
with chain wheel acluator, C/L of pips 12 fest above grade.
F Victaulic Style 779 Venturd check valve, ductile ron body with grooved ends, EDPM coated disc.
'with for 'No—Slam" operation.
[
CHI ENGINEERING MANUAL WEG VALVES BID TAB
SERVICES, INC “P‘mmﬁ'f;‘f
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NORTHERN

\ Model

Valve |Valve Size PVF Manufacturer +

Number | NPS | "Omi®r | Quote | Model Numbers Reference Quotation
e Mitwaukeo PVF Quote Dated 4/1/97

v-1001-! 05 A 1S MTST (e ion s0R 8008 Bal Valve!Altemal

V-225 0.5 A $ 11.75 Ditto

V-325 0.5 A 3 11.75 Dirto

V-502 0.5 A $ 11.75 Ditto

V-507 0.5 A $ 11.756 Ditto

V605 0.5 A $ 11,75 Ditio

V-608 0.5 A $ 11.75 Ditto
V-618A 0.5 A - LS 11.75 Ditto
V46188 0.5 A $ 11.75 Ditte

V-801 0.5 A $ 11.75 Ditto j

V-801 0.5 A 3 $1.75 Ditto

Milwaukes . PVF Quota Dated 411/97

V-1017 1 A $ 21.90 1=-208 SOR 6004 Bal Vaive Altemate
V-1018 1 A 3 21.90 Ditte
V-1019 1 A $ 21.90 Ditto
V-1032 1 A $ 21,90 Ditto
V-1041 1 A $ 2190 Ditto
V-1043 4 A $ 21.90 Ditto i
V-1048 i A $ 21.90 Dlito
V1052 1 A $ 21.90 Ditte
V-1063 1 A_1s 2190 Ditto

V-110 1 A 3 21.90 Ditto

V-209 1 A $ 21.90 Ditto

V-211 1 A $ 21.90 Ditto

V-213 1 A $ 21.90 Dino .

V-218 1 A $ 21.90 Ditto

V-219 1 A 3 21.90 Ditto b

V-309 L A $ 21.90 Oitto

V-313 1 A S 21.90 Ditto

V-316 1 A -19 21.90 Ditte

V-319 1 A 3 21.90 Ditto

V-803 1 A 3 21.90 Ditio

V-831 1 A 3 21.80 Ditto

V-718 1 A 3 21.90 Dino

v-817 1 A $ 21.90 Ditlo

CHI ENGINEERING MANUAL WEG VALVES BID TABLE
SERVICES, INC 4226007 Flav 3
Page 1 of 4
O Zwwledpe ta Yoin Prwen Doc No 833 -
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Vaive [Valve Size N m: PVF Manufacturer + Relerence Quotation
Number NPS Code Quote Modet Numbers
V-818 1 A $ 21.90 Ditto
V819 9 A 3 21.80 Ditte
V-832 1 A $ 21.90 Ditto
V-841 1 A $ 21.90 Ditto
V-843 1 A $ 21.90 Ditto
V-848 1 A $ 21.90 Ditto
V-a52 1 A 3 21.90 Ditte i
V-883 1 A $ 21.90 Ditto
V-917 1 A $ 21.90 Ditte
V918 1 A 3 21.90 Ditto )
V-919 L A $ 21.90 Ditto
V-932 1 A $ 21.90 Ditto
Milwaukee | PVF Quote Dated 4/1/97
V-841 ! A |$ 29| i a0ns0me008 Ball Vaive Allemata
V-843 1 A $ 21.90 Ditto
V-948 1 A $ 21.80 Ditto
V-852 1 A $ 21.80 Ditte .
V-963 1 A $ 21.90 Ditlo
cvzr | 15 C |s 495 appeis PVF Fax Quote to CHI 4/26/97
CV-327 1.5 C $ 44.95 Ditto .
Milwaukee
v223 | 15 A s 020 Mwekee | PVFFaxQuote to CHI 44157
V-227 1.5 A 3 39.20 Ditto
V-323 1.5 A $ 39.20 Ditto v
V-327 1.5 A 3 39.20 Ditlo .
cveod | 2 C s 69g0| Conbwecs PVF Fax Quote to CHI 4/26/97°
CV-509 2 C $ 89.50 Ditto
CV-602 2 C $ 69.60 Ditto
CV-621 2 C $ 69.50 Ditto +
CV-630 2 C $ 69.60 Ditte
Mliwaukes PVF Quote Dated 4/1/97
V-1048 2 A $ 4950} .. 08soRe00s Ball Vahve Allemate
V-1049 2 A $ 49,50 Ditto }
V-1062 2 A 3 49.50 Ditlo
CHI ENGINEERING MANUAL WEG VALVES BID TAB
SERVICES, INC rwiAe
Ows Zomeaiedge tas Youn Dowen Doc No 633 -
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ictaulic

An Eﬁ 9001 certified company

PRODUCT DESCRIPTION

The Victaulic Series 779
Venturi check valve pro-
vides a variety of functions
unlike any other flow mea-
suring device. The CAD-
designed hydrodynarnic
inlet profile provides a natu-
ral venturi as part of the
valve. The inlet is drilled,
tapped and plugged, ready
to receive the flow kit
(incl.).

The venturi-like taps pro-
vide much greater mea-
surement accuracy than
taps placed across the
valve seat, Valve turbulence
and interference across the
valve seat need not be a
consideration, Twin taps on
both sides of the valve pro-
vide positioning of mea-

convenient meter connec-
tion and accurate flow mea-
surement independent of
the style of throtiling valve
or the position of the throt-
tling element (ball, plug,
disg, ete.).

Grooved end design allows
direct connection to either
Vic®-300 butterfly valves or
Series 377 Vic-Plug” valves
for triple service throttling
and shutoff with non-slam
check service and flow
measurement capability.
Vie-300 busterfly valves
field connect with a single
Style 07 Zero-Flex® cou-
pling to form a single triple
service unit. Series 377 Vic-
Plug valve, an AWWA size
component, connects

GROOVED VALVES

IPS CARBON STEEL PIPE

08.10
Series 779

Venturi Check Valve

directly with a Style 307
Transition coupling.

_Series 779 Venturi check
valves are available in sizes
from 4 - 12* (100 - 300 mm).
(Note: For 2V2 and 3" triple
service combinations, the
Series 716 Vic-Check®
valve, without measure-
ment ports, can be com-
bined with a Vic-300
butterfly valve.) The valve
features a single spring-
loaded, non-slamming
digg, totally encapsulated in
EPDM or nitrile (specify
coating) for superior corro-
sion resistance. The valves
have a welded-in nickel
seat and optionally avail-
able drain taps up and
downstream.

Sizes 4 - 12"
Patent Pending

Every valve is factory
tested and rated to 300 PSI
(20656 kPa} working pres-
sure. All sizes can be
installed in horizontal or
vertical position and pro-
vide leak-free sealing
under conditions as low as
five feet (1.5 m) of head
pressure,

surement outlets for

T
DIMENSIONS

VY
AT,

[ o
i:]
Typlcal 4" Typical G - 8" Typical 10-12"
08.10-1A
Dimensicns- Inches/millimeters
Nom. Actual | ] Approx.
Size Size Wgt. Ea
Inches inches E-E Lbs.
mm mim A B c D E B G K p kg
4% 4.500 9.63 5.88 3.88 2,75 3.60 1.50 2.38 460 350 20.0
100 114.3 245 149 99 70 83 a8 60 14 89 9.1
51 5.563 10.50 B8.75 450 - 4.25 1.65 2.38 588 4.08 27.0
125 141.3 257 171 114 - 108 42 60 149 104 123
5.500 10.50 6.75 450 - 4.25 1.65 2.38 5.88 4,08 27.0
5%0.D0.¢ 139.7 267 171 1id - 108 a2 ) 149 1104 1233
61 8.625 11.50 8.00 5.00 - 4.50 1.56 2,68 6.68 475 8.0
150 1683 232 203 127 - 114 a0 68 170 121 17.2
6.500 11.50 8.00 5.00 - 4.50 1.66 2.68 6.68 476 8.0
6%20.0.¢ 165.1 292 Z03 127 - 114 a0 68 179 121 7.2
8" 8.625 14.00 0.88 6.06 £.06 5.68 1.75 3.25 8.88 575 84.0
200 2181 368 261 154 129 144 44 83 226 145 29.0
10* 10.750 17.00 12.00 712 6.00 6.68 1,82 3.24 10.94 6.75 100.0
) 250 273.0 432 305 181 152 170 48 100 278 171 45.4
Q"\ 12* 12,750 19.50 14,00 8.06 6.88 7.68 1.82 3.32 12.82 7.76 140.0
et 300 3239 495 356 205 175 195 46 84 325 197 63.5

1 °F" port located 45° off centerline of valve body. * Both ports on genterline of valve body.

Yictaulic Company of America » P.O. Box 31, Easton, PA 18044-0G31 « 4901 Kesslersvitie Rd., Easton, PA 18040 « 610/558-3300 « FAX: §10/250-8817

1537 Rev, A BML 5/96 ® Registered Trademark Victaulic Company of America © Copyright 1986 Victaulle Company of America Printed in U.S.A
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,_
“Venturi -
Check Valve

Series 779

. Ductile iron body

. Rubber encapsulated disc

- 3. Type 302/304 stainiess spring

. Type 316 stainless steel disc
shaft

. Elastomer shaft lock
. Zine plated shaft plug
7. Flow measuring kit*:
A, Extension nipples
B. Bronze access valves
C. Quick disconnect for
meter conmection (Per
150 7241-1 Series B)
D. Easy-read flow chart and
ingtructions (not shown)
8. Zinc plated, carbon steel drain
plugs (optional}
9. Lifting ring (8 - 12" valves)
10. Name plate

o N =

o om

*Kit hardware is same for all sizes; charts
for 4 and 5, 6 and 8, 10 and 12",

[
Triple Service
Valve
Combinations

Grooved end design allows
direct connection to sither Vic®-
300 butterfly valves ot Series 377
Vic-Plug™ valves for iriple ser-
vice throttling and shutoff with
non-slarn check service and flow
measurernent capability. Vic-300
hutterfly valves field connect

. .with a single Style 07 Zero-Flex®
coupling to form a single triple
service unit. Series 377 Vic-Plug
valve {an AWWA size compo-
nent), connects directly with a
Style 307 transition coupling.
See Section 08.09.

08.10- 4
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Triple Service Valve Assembly
with Series 377 Vic-Plug Valve

Triple Service Valve Assembly
with Vic-300 Butterfly Valve
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PARTS KIT.
SP-779

Instructions for Installation of
Parts Kits on 4" - 12°
Series 779 Check Valve

ictaulic

An @ 9001 certified company

Parts Kit Components

Item Number Description Quantity
| ‘Pipe Pluq ] .
(Not included in Kkit)
2 Nipple 2
3 Valve* 2
4 Quick Disconnect 2
5 Fiow Chart 1

*Valves shown open for easy assembly.

A WARNING

Failure to follow Instructions and warnings can
< result In serious injury,
: + Do not service any valve that is pressurized or

contains harmful fluids or gasses.
.

* Before installing operating, or sefviging, read and
understand the Operating Instructicns and ail
warning labels. -

« Always wear safety glasses and foot protection.

If you have any questions about the safe operalion of this valve,
contact Victaulic Company; P.O. Box 31, Easton, PA 18044-0031,
510.550-3300, )

b,

hl

AP(lnphesﬁ\f\;aten")'f o

3 Rl N K

C 0 Flow (GPM) — Walsr @ 80°F

oot e T
Parts Kit Assembly

Step 1 - See warning above.

Step 2 - Check the parts kit
provided to be sure that all of
the required parts are included
{Items 2 - B).

Step 3 - Remove pipe plugs
(Ttem 1).

Step 4 - Install [tems 2 - 4 as
shown above; NOTE: For 4" -
6" valves, one set of parts will
be offset 46° from the other
set. Apply a suitable thread
sealer or Teflon tape to the
threads prior to assembling.
Torque all items to approxi-
mately 10 FT - LBS. Position
the handlgs of the valves
{Ttemn 3) to prevent interference
with each other.

Step 5 - Close valves (Item 3)
prior to pressurizing. NOTE:
Open valves (Item 3} only after
meter (not shown) is con-
nected to the quick disconnect
(Item 4).

Step 6- To determine the flow
rate at the valve, measure the
pressure drop between the two
ports. NOTE: The measuring
device should be capable of
reading 0 to 6 PSL or 0 to 150
inches of water.

@ Enter the chart at the measured
pressure drop (PSI or inches of
water). @ Horizontally connect
the pressure diop to the curve for
the specific valve size. ® Read
flow at valve along X-axis.

VICTAULIC COMPANY OF AMERICA » P.O. Box 31 « Easton, PA, USA 18044-0031 = §10/559-3300 + FAX: 610/250-8817

§P-779 0537 25MH 1/95 ZOOO779000 @ Copyright 1995, Victaulic Company of AmericaPrinted in U.S.A, ® Registered Trademark of Victaullc Company of America

OAH Docket No. 71-2500-37763
Schedule 3, Polich Surrebuttal
DOC Ex. __, RAP-S-3 at 1



MPUC Docket No. G002/CI-21-610
OAH Docket No. 71-2500-37763
DOC Information Request No. 64
Attachment B

Page 50 of 161

] - N

REQUISITIONERS COPY TYPE MS 7 ]
NORTHERN STATES POWER COMPANY Northern States Power Co.
; ‘ Accounts Paysble Dept
{ e 10326 SOUTH ROBERT TRAIL raIcE P.O. Box 9366
INVER GR HGTS MNS5075 | TO: Minneapolis, MN 55440-9388
ATIN- JAMES L. SCHUELKE Unless Ctherwise indicated Below
IARK-FQR E-MTCE1 STRAINERS/VAP PROU Mall All Acknowlsdgments,
And Correspondence
Promptly To
Northarn States Power Company
r_ PVF MIDWEST INC _1 PROCUREMENT SERVICES
2350 COUNTY ROAD C SUITE 150 414 NICOLLET MALL
ROSEVILLE, MN 55113 MINNEAPOLIS MN 55401
612 330-5674
| | PAGE 1 PMIWESD
.08. ORIGIN SHIP PY
FREIGHT COLLECT
Schadulad Terms:
Jelivary Date 08/01/97 NET 30 DAYS
Account Or W.O. Number Requisition No. Reaquisitioner Buyer
21250 75.28.40.12-0Q D098210 SCHUELKE JAMES L MARY J LYRENMANN
Line No. Quantity Material Or Services To Be Furnished Price

CONF IRMING PURCHASE ORDER 06/30/97
AS A CONDITION OF PAYMENT THE FOLLOWING
SHALL BE ADHERED TO:

PURCHASE ORDER NUMBER AND RELEASE NO.
SHALL BE REFERENCED ON ALL INVOICES,

't PACKING SLIPS, CORRESPONDENCES, ASSOCIA-
' TED DOCUMENTS, ETC.

PRICES SHALL BE INCLUDED ON ALL
PACKING SLIPS, AND THE PACKING SLIP
NUMBER SHALL BE RECORDED ON EACH
INVOICE.

A6 e e M e o ol e i s

ALL SHIPPING SHALL BE IN ACCORDANCE
WITH THE ATTACHED SHIPPING INSTRUCTIONS.
ALL FREIGHT CHARGES IN EXCESS SHALL BE
CHARGED TO SUPPLIER ACCOUNT. NO C.0.D.
ACCEPTED FOR MATERIAL OR LABOR. -
1 1 EACH PROVIDE THE FOLLOWING LOT OF 8, 200. 00
STRAINERS PER THE ATTACHED BILL OF
MATERIALS FOR PURCHASE DATED 6/26/97
‘| REV 2 ’74/ . $8197.74

COORDINATE SHIPPING/DELIVERY SCHEDULE
WITH JiIM SCHUELKE, WESCOTT PLANT AND/OR
RON OLSON NSP SPECIAL CONSTRUCITON
612-520-6843.

Ses Reversa Side For Additional Terms And Conditions Applying To This Order

TAXES

MATERIAL SUBJECT TO TAX OF STATE TQ WHERE
MATERIAL IS SHIPPED., ACTUAL FREIGHT CHARGES
ARE GENERALLY TAX EXEMPT AND MUST BE SHOWN

b
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Shaner
Tag Number (hscltz;s) Manufacturer Mo::':bima Sainer Type mﬁz AN ;hc'ng ass inlet Conn. Oufiet Conn_ Price Nowe or Comment \ .
{inches} [31
L~ |8TR-107 : 10 Victaulic 730 T type 0125 NIA Grooved End  Grooved End $905.97 2
W |STR-212 10 Victaulic 730 T type 0.12%5 NIA Grooved End Greaved End $905.97 ~
3~ |STR-Z224 1182 Muefter 11M Y type 0.0625 250 FNPT FNPT $18.35 Cast kron
v |5TR312 10 Victaufic 730 T type 0.125 NIA Giooved End  Grooved End $905.97 .
v I5TR-324 1412 Mueller 1M Y type 9.0625 250 FNPT FNPT $18.35 Cast lron X
Noles 1. 385 200% |
Open area. 100 Mesh
B over 0.125° backing ¥
L7ISTR-A4A11 12 Heandiix PB-wiP Infine Basket 100 mesh G00 Flonged Flahged $42000 Quoted as C5x SS =
v ISTR-S02 2 Muelter 11M Y type 0.0625 250 FNPT FNPT $28.50 Cast fron
v STR-507 2 Mueller 1M Y type 0.0625 250 FNPT FNPT $28.50 Cast kron g
Cast kron Bady, —
STR-60S & 610 2 Muefler #791 SAH Infine right angle basket type 0.0313 125 FNPT FNPT $971.55 Screved Duplex Strainer ﬁ
MNoles 1,3 &5 100 g
STR-701 T Hendrix PCL Irkine conical 100 mesh _600 RF Flange RF Flange $87.50 Mesh over 0.125" backing S
STR-821 [ Mustler 11M Y type 0.0625 20 FNPT FNPT $10.55 Casl kon
TR-842 10x8 Victaulic VS-731 Suction-Diffuser WMig's S\d NIA Grogved End Flanged $1,291.8¢ %
«IsTR81 I NMueller 1M Y type 0.0575 250 ENPT FNPT $1055 Castlron w
1STR-942 10X8 Victaulic VS-731 Suction-Diffuser Mig's Std NA Groaved End Flanged $1,291.81 5B
Y ISTR-1024 1~ Musller 11M Y type 0.0625 20 FNPT FNPT 31055 Cast lron -
STR-1042 10X8 Victaulic VS-731 Suction-Diffuser Mig's Std NiA, Grogved Erd Flanged $1,291.81 :
Total Crder Price: $8,197.74 N
Notes: 1 Rajsed fuce finish is 125 - Z50 AARH for Flexdtaltic: type pgaskot
2 - Deleted- :
3 Materisl Tost Reports. required for all pressure containment components which are welded.
4 - Deleted- :
5 Tobe instaled between a pair of ANSI 16.5 raised face flanges
CHI ENGINEERING STRAINERS WESCOTT LNG
SERVICES, INC. Bill of Materials for Puschase VAPORIZER REPLACEMENT A
6/26/97; Rev. 2 ; S
Page 1 of 1
} _ . QAH Docket No, 71-2200-37763.

Schedule 3, Polich Surrebuttal
DOCEx. __,RAP-S-3 at 1



ictaulic

An i85 9001 certified company

DIMENSIONS

PIPE PLUG, "H NPT,
N ‘,K B

i
.
|
'
J

==

|
|

Typical 2 - 12" sizes

[} PIPE PLUG,
THNRT,

Typical 14 - 30" slzes

L

PRODUCT DESCRIPTION

Style 730 Vic-Strainer is
lighter than flanged “Y" type
strainers and provides
straight-through fow for
lower pressure drop. It
installs with two Victaulic
couplings, and is rated up to
300 PSI {2065 kPa) depending
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Style 730
Vic-Strainer®

A durable 304 stainless
screen is provided, 12 mesh
sizes 2 - 3" (60 - 80 mm); 6 LI e Bt e e
mesh sizes 4 - 16" (100 - 400 Always depressutlze system belore
mm) standard; other smaller | geoind: Fatuia o0 w0 sordrest o
sizes available. Integral rails age, joint leakage of joint separation,
permit easy access for clean-

ing. Contact Victaulic for

upon the installed cou- details.
pling's pressure rating.
Pipe Dimensions
Inches/miliimeters Inches&/miliimeters
Maximum Approx,
Working Weight
Pressure Each
Nominal Actual PSI . ’ Lbs.
Size [ Size kPa A B X* Y* H kg
2 2.375 300 660 . 4,25 . 319 5.44 0.50 5.8
50 803 T 2085 185 {108 81 138 13 26
212 2.875 300 7.50 4.75 3.88 6.13 0.50 8.9
65 73.0 2065 19 121 98 156 13 40
3 3.500 300 8.50 5.25 4.56 6.81 0.75 21.0
80 B8.9 2085 216 133 16 173 19 9.5
4 4.500 300 10.00 6.13 5.81 8.26 1.00 19.6
100 114.3 2065 254 156 148 210 25 8.9
5 5.563 300 11.00 6.63 7.06 9.7% 1.25 31.3
125 141.3 2065 279 168 179 248 32 14.2
6 6.625 300 13.00 7.63 8.00 10.76 1.25 43.3
150 168.3 2085 330 194 203 273 32 19.6
8 8.625 300 15,50 913 10.25 13.60 2.00 76.0
200 219.1 2065 394 232 260 343 51 340
10 10.760 300 18.00 10.38 12.88 16.76 2.00 136.0
250 2730 ¢ 2085 457 264 327 426 51 61.7
12 12.000 300 20.00 11.38 14.88 18.50 2.00 197.2
300 3239 2085 508 288 a7e 470 51 69.4
14 14,000 300 22.00 12.75 16.19 19.76 2.00 300.0
350 355.6 2085 559 304 413 502 51 136.1
16 16.000 300 24.00 13.75 18.38 21.75 2.00 350.0
400 408.4 2085 810 349 467 553 51 158.8
18 18.000 + 31.00 23.25 19.50 29,75 2.00 460.0
450 457.0 + 787 591 495 756 51 208.7
20 20.000 + 34.50 25,88 21.69 31.76 2.00 560.0
500 508.0 + 876 657 551 807 51 256.3
24 24.000 + 40.00 30.13 25.69 37.63 2.00 830.0
600 810.0 + 1016 766 853 956 51 3765
30 30.000 + 50.00 35.63 32 44.50 2.00 1273.0
750 762.0 + 1270 305 813 1130 51 577.4

1 Working pressure is maximum based an Style 07 access coupling and will be governed by couplings used for installation and related

system components.

* Dimensicn will vary depending upen coupling orientation.
+Working Pressure is dependent upon the style of coupling used to join Styls 730 to the piping system.

Victaulic Company of America * P.Q. Box 31, Easton, PA 18044-0031 + 4901 Kesslersville Rd., Easton, PA 18040 » 610/558-3300 » FAX: 610/250-8817
10ML 9/95 @ Registared Trademark Victaulic Company of America

© Copyright 1995 Viclaulic Company of America Printed In 1. S.A.
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PERFORMANCE DATA

Flow Characteristics
Flow characteristics are charted
to the 1ight and are based on
standard 12-mesh basket in the
2, 2% and 3" (50, 66 and

80 mm) sizes; 6-mesh in 4 - 18"
(100 - 400 mm) sizes.

Flow may vary from these
figures.

For 20 - 30" (500 - 750 mm}
performance contact Victaulic.

Cy Values

Tabulated pressure drop or head
loss is Static Pressure loss. The
change in Velocity Pressure due
to the reduction in pipe size is
not included.

08.02-2
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Pressure Change:
(Py inlet - P, outlet)
P, =.001123 GPM?/d* PSI.
*d" is the inlet or outlet
diameter (inches).
*At standard conditions of +60°F (+16°C)
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800 3000 %0 0,000
FLOW RATE - G.P.M,
1 For 20 - 30" sizes contact Viclaulic for details,
Valve Valve
Size Cy Size Cy
2 8
20 190 200 2108
2% 10
65 230 250 2683
3 12
80 290 300 3872
4 14
160 425 380 5050
- B ; 16
425 i 685 400 8000
..B : 18
7350 950 450 10640

MATERIAL SPECIFICATIONS

Body, Coupling, End Cap: Duc-
tile iron conforming to ASTM A-
536, with enamel coating.
O Optional: Zinc electroplated
Basket: Stainless Steel, Type 304,
framme and mesh.
2 - 3" (50 - 80 mm):
12 X 12 mesh (0.020" wire}
with 0.063" opening.
4 - 16" (100 - 400 mm):
6 X 6 mesh (0.041" wire) with
0.128" opening.
18 - 30" {450 - 760 mm):
0.125 mesh
(] Optional: Other mesh sizes
and materials available, contact
Victaulic for details.
Coupling Gasket: (specify
cheice*)
0 Grade “E" EPDM
EPDM (Green color code). Tem-
perature range ~30°F to +230°F
{(~34°C to +110°C). Recom-
mended for cold and hot water
service within the specified
temperature range pius a vari-
ety of dilate acids, oil-free air
and many chemical services.
NOT RECOMMENDED FOR
PETROLEUM SERVICES.

For Zb -30° (500 - 750 mm} centact Victautic.

[ Grade “T" nitrile
Nitrile (Orange color code).
Temperature range -20°F to
+180°F (-29°C to +82°C). Rec-
ominended for petroleum prod-
ucts, air with oil vapors,
vegetable and mineral oils
within the specified tempera-
ture range, Not recommended
for hot water services over
+1B60°F (+66°C) or for hot dry
air over +140°F {+60°C).
*Services listed are General Ser-
vice Recommendations only. it
should be noied that there are ser-
vices for-which these gaskets are
not recommended. Reference
should always be made to the lat-
est Victaulic Gasket Selection
Guide for specific gasket service
1ecommendations and for a listing
of services which are not recom-
mended.
Bolts/Nuts: Heat treated carbon
steel zine electroplated to ASTM
B-633, track-head conforming to
physical properties of ASTM A-
183 minimum tensile 110,000 PSI
(768340 kPa).

Magnets: Magnets, particularly
for lubricating oil service applica-
tiong and others can be added at
the factory. Contact Victaulic for
details,

Couplings: Vic-Strainer Style 730
is normally supplied with a Style
07 Zero-Flex coupling for cleaning
access. All appropriately sized
Victaulic standard grooved pipe
couplings will fit {such as Style 78
Snap-Joint quick disconnect cou-
pling) for cleaning access. Pres-
sure 1atings will vary according to
access coupling (and installing
couplings) used. Contact Victaulic
for sizes, pressures and pricing for
other access couplings.

Other: Special requirements can
often be met, Contact Victaulic
with specific requitements for rac-
ommendations, availability and
delivery.
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Instaliation Instructions

The following step-by-step procedures are designed as a guide for
proper installation of Victaulic® Style 731 Suction Diffuser. Victaulic
Style 731 is shipped fully assembled with a single shipping bolt in the
flange and the gasket taped in place. '

Always check gasket supplied to be certain it is suited for the
service intended.

General Service Recommendations

Recommended for hot water service within the
specified temperature range plus a variety of dilute
acids, oil-free air and many chemical services. NOT
RECOMMENDED FOR PETROLEUM SERVICES.

Temp. Color
Grade | Range | Compound | Code

~300F

(~3400)

o Eppm | Green
+2300F Stripe
(+110°C)
~200F
(—29°C) -

to Nitrile "S’taf‘ge
+1800F fipe
(+820C)

Recommended for petroteurn products, air with oll
vapors, vegetable and mineral oils within the
speclfied temperature range, NCT RECOM-
MENDED FOR HOT WATER SERVICES OVER
+150°F {+66°C) OR HOT DRY AIR OVER 140°F
(+60°C).

Refer to the latest Victaulic Gasket Selection Guide for specific recommendations and other available

gaskets.

NOTE: The Victaulic Style 731 Suction Diffuser contains various Victaulic products. Always consult the
Vietaulic Pocket Handbook, 1-100, for the appropriate instructions.
Always use lubrication for proper coupling assembly
Thorough lubrication of the gasket exterior inciuding the lips and/for
pipe ends and housing interiors, is essential to prevent pinching the
gasket. Lubrication assists proper gasket seating and alignment dur-
ing installation.
Use VICTAULIC LUBRICANT for installation.

Qther compatible\materials such as silicone and
others may be used, however, petroleum based
lubricants must not be used on Grade “E’’ ~

gasket.

Always specify the proper grade to assure
maximum gasket life for the service intended. @

Installation and Assembly

Installation and Assembly
Suction Diffuser
Style 731

*NOTE:
MINIMUM CLEARANCE
REQUIRED FOR REMOVAL

'OF DIFFUSER
4 x 3" =16"
6" x 4" =20
6",)( 6" - 24"
8” x 6” - 24”
8" x Blf - 27”

10" x 10" = 30"
12" X 10 = 30"

M % 12" = 37"

14" X 12" = 37"
16" X 14" = 43"

iz

L™

1. REMOVE FLANGE GASKET:
Remove flange gasket and check to
be certain it is suited for intended ser-
vice. Apply a thin coat of Victaulic
Lubricant or slicone lubricant to
gasket lips and oulside of gasket.

2. INSTALL GASKET: Press gasket
into the cavity betwasn the pipe O.D.
and flange recess. Bs sure the gasket
Is properly positioned as shown. After
gaskal is in place, apply additional
{ubricant liberally to outer gasket lip,
which will seal on the mating flange.
Remove shipping bolt.

3. INSERT TWO BOLTS THROUGH
MATING FLANGE: Closure lugs are
provided for ease of assembly. To use
these closure fugs place an ad-
Justable wrench or simitar tool over
the closure fugs. Bring the wrench for-
ward until the flange holes are align-
ad and ingert the holt,

4, SQUEEZE CLOSURE LUGS: Using
a wrench, squeeza the closure lugs
to enable full insertion of the bolt.
Mate the Suction Diffuser flat against
the mating flange.

NOTE: Pliers or othsr sultable device
may also be used to close the flange.

VICTAULIC COMPANY OF AMERICA « P.O. Box 31 + Easton, PA 18044-0031 » 215/252-6400 » FAX 215/250-8817 or 215/252-9842
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5. TIGHTEN: Add the remaining bolts
and tighten all nuts svenly until flange
faces are in firm contact,

Clean Out/Service

NOTE: A support boss is provided on
the underside of the Suction Diffuser.
Use 1%" dia, Schedule 40 pipe, cut
to provids proper alignment.

SYSTEM STARTUP: Each Victaulic Suction Diffuser is provided with a
removable, fine mesh sleeve, which is attached {o the permanent perforated
screen. Simply cut the sleeva off after start-up period and discard,
Refer to clean out instructions for removal of screen.

IMPORTANT: System must always be depressurized and drained before removing end cap. For other
component assembly/disassembly information refer to Victaulic’s Pocket Handbook publication 1-100,
available at no charge from Victaulic.

1. DEPRESSURIZE SYSTEI\;1 BE-
FORE BEGINNING DISASSEMBLY
PROCEDURE.

5. REMOVE DIFFUSER/STRAINER

@ Copyright 1990, Victaulle Compahy of America

s

2. REMOVE DRAIN TAP: Remove
drain tap located at underside of Suc-
tion Diffuser.

Ko j

6. CLEAN: Remove dirt and debris
and rinse. Reverse disassembly pro-
cadure for reassembly, baing sure to
Lubricate {using Victaulic Lubricant)
the coupling gasket before pro-
ceeding. (Refer to Pocket Handbook
1-100 for details.)

® Registered Trademark of Victaulic Company of America

3. REMOVE ONE BOLT: Loosen and
ramove one bolt from the Style 07
ZeroFlex® access coupling.

Printed in U.5.A.

OAH Docket No. 71-2500-37763

4. REMOVE COUPLING: ZeroFlex

couplings' unique angle pad design

eases Jisassembly, allowing coupling

to swing away with only one bolt

rCemoved. Remove gasket and End
ap.

h MM 590 1-31
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B /PORIZER

EQUIPMENT # DESCRIPTION INPUT  OUTPUT FOUND  LEFT DATE |
F0-5 -} /{f/
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I VAPORIZER
EQUIPMENT # DESCRIPTION INPUT,  OUTPUT FOUND  LEFT DATE
g% 771+
LU 1F Y’

[2-2o4 7 o
j@'l,; -|F AP
[825-[F | AN

joag-(7 |JEB
{¢ -3

el
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-VAPORIZER
EQUIPMENT # DESCRIPTION INPUT OUTPUT FOUND LEFT DATE
d]ez /15
K
[
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I
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- VAPORIZER

EQUIPMENT # DESCRIPTION INPUT QUTPUT FOUND DATE

[2-9-/7
[>-9-/§
| 291G
[6-9-/F
0-9-4¢
fo—~T-1]
fo~Y-~11

[10-Y- 11
0 -+ -19
e Rl

LEFT
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Polich Surrebuttal Schedule No. 5
This document is not public
in its entirety.
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