SERIES 132 ISOLATED 4-20 mA CURRENT TRANSMITTER

The series 132 is a optional board which typically . scales the
standard 0-5 DC output of the EVA sensors into 4-20 mA. Many
users select this opticn to re-transmit <from the system
electronics the average duct or stack velocity signal.
Occasionally, some users also re-transmit the sample 'flow rate
signal in 4-20 mA format. The series 132 units are available in
rack modules of 1.4 inches wide. These units have a coresponding
132RM model number (1/12 rack).

Series 132 isclated current transmitiers are. primarily required
when signals must be transmitted over long distances. With the
use of voltage signal transmission over 1long wire runs, a
significant amount of voltage drop will occur resulting in a
signal error. Substituting a current loop signal source in place
of the voltage source solves this transmission line loss problem.
The way this is achieved is as follows, the current transmitter
provides at its outputs a voltage and senses the return current
as a feed back signal. This return current is proportional to the
applied input signal. Loop control is maintained as long as the
applied voltage is sufficient to cause the required feed Dback
current. It is readily seen that this circuit corrects out any
signal losses due to signal line resistances and voltage drops.
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K : . . IK-EVA 4200 SYSTEM DESCRIPTION

The portions of this manual that pertain to the customers —system
are as noted and defined herein. Other sections of this manualﬁ
are not applicable. '

Customer purchase order number R

Kurz order number

Kurz project number

Equipment mddel number

Serial number(s)

Design particﬁlarsg

Stack or duct’ flow range

Sﬁack or sampie flow.range

Stack or duct inside dimensions

Stack or duct temperature range

Jiﬂpﬁf power requirements:-

115 VAC / 60 HZ (+ or - 10 %)
220 VAC / 60 HZ (+ or - 10 %)
Other _

Signal outputs: .
0 - 5 Volts DC linear -

4 - 20 mA linear (optional)
Other . —
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Probe assembly:

IK - BAR - 12 Aluminum
Other__

IK - BAR - 24 Aluminum ___
Other

Mounting configuration: .

316 SS

316 S8

Mounting hardware:

TSSE _— FMA

TSDE —_— CFMA

Other —_— DESC
FDESC

Enclosure specification:

Series 185 Model

Series 183 Model

Electronic specification:

Series 485, Model Series

Series 505, Model Series

Series 191, Model Series

Options:

Series 132, Model Series

Series 161, Model Series

Series 171, Mcdel Series

Series ETI, Model

2 OF 2

151, Model
730, Model

710, Model

133, Model

101, Model

111, Model
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IMPORTANT NOTICES

PROPRIETARY RIGHTS:

Kurz Instruments Inc. proprietary rights are included in
instruction manuals, user guides, drawings and quotations, and
other information disclesed herein. Neither these documents nor
information disclosed herein shall be reproduced or <transferred
to other documents or used or disclosed to others for any purpose
whatsoever except as specifically authorized in writing by Kurz
Instruments Inc.

DOCUMENTATION:

The modular nature of the IK-EVA systems has +the result that
every installation 1is different. Kurz attempts to provide
reasonable documentation generic in nature and covering typical
systems and installations. No guarantee 1is made that
documentation to +the equipment produced as-built. Extensive
typical drawings are available for use in field installation.
Customers who desire as-built drawings and manuals should contact
the factory for price quotations.

NUCLEAR QUALIFICATION

Equipment sold by Kurz Instruments Inc. is not intended for use
in connection with any nuclear facility or activity unless
covered by a specific quotation where the conditions of such
usage will be detailed. If equipment is used in nuclear facility
or activity without supporting quotation, Kurz disclaims all
liability for any damage, injury or contamination, and the buyer
shall indemnify and hold Kurz, its officers, agents, employees,
successors, assigns and customers, whether direct or indirect,
harmless from and against any and all losses, damages or expenses
of whatever form or nature (including attorney’s fees and other
costs of defending any action) which they, or any of them, may
sustain or incur, whether as a result of breach of contract,
warranty, tort (including negligence), strict liability or other
theories of law, by reason of such use.

SPECIFICATIONS

Specifications are subject to change without notice. ~ Kurz
Instruments reserves +the right to make engineering changes and
product improvements at any time and without prior notice. No

guarantee 1is made +that this document conforms to current
specifications, even at the date this edition is published.
Contact a Kurz Factory Applications Engineer for information
regarding current specifications.
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INSTRUMENTS

QRDERS

All grogrs are receved sudrect 0 actaptancs ov KURZ INSTRUMENTS, INC. at the factory i
Montaray, CA, U.S.A,, harein rafarred ta as COMPANY. and may e accepted any on Company's
pninted acknowieagement farm. Purchasa orders for Company oroducts ang services must bs
made out to tha Company and must te recewed in wrting at Montsrey, CA before pertarmance
is compliated uniess atherwise anproved dy the Comoany.

QUATATION AND PUBLISHED PRICES

Unt accaptanca. ail writsn quotations are suoiect to changs ugon writtan notice to the ouver
ang are voig after 30 days uniess otherwise specified on quots. Verbal quotations are good anty
Qn g Say on wmeh they ars madg Dy an authonzed reoresentative of the Company.

The ances snown on he pudhisned once hsts and other gubhished litarature 1ssusd by the
Camoany are nigt orfers to seil ana ara suniect 1 CORNTMAtioN oy SOeCIfic QUOtation and acxnQw-
‘angamant. All ouplisned prces and discounts are Sudiect to cnange withaut noncs.

SEALED 3108 are suoect to these Stancarg Congitions ot Sale uniess stecified atherwise n did
and agrsed 0 2y me Company.

TAXES

Prices are exciusive of all foreign. ‘eaeral, stae, or gthar ga exgIse. sales,
use, 2ccupational. duty, or like taxes now m fores, or enacted, w the futura ang thersfore are
sumiect 2 an nCreass equal in amount o any tax the Company may 08 required t0 coliest or
£ay ucon ne saie r dalivery of the 1tams qurcnased.

TERMS

The terms or sa1g snown m the punlisned cnics ist shall anpiv from the cate of snicment dy the
Comoany. # the Company in 1tg juggment at any time gsems that dy reason of the tinancial
congiuon at the Suyer or otherwise the continuance of proguction of sigmant on the terms
specitied nereit is not justified, na Company may require full or partial gayment in agvance.
Cartain grgars may, m the judgment of the Company, because of thewr natura or the delivery
MVOIVED. F3QUIFR Drogress payments. Pro rata odymaents shall becoms due as shipments arg
mada. Terms ara cash net 10 days. Amounts past-dus are sudiect ta a service cnarge of 1%2%
J9r month {or fraction thareof}.

Shouid e Buyar oe in defauit of the terms statse anove. he Company shail add to the Buyer s
3ccount. ail rgasonanle costs, including anomeys’ ‘s ling tess and any othar tees of expensas
gesmedq reasonadle 8y the Company i caflechng the amounts dus.

PACKING

The comoasny maxes no cnargs for it stangard packing for domastic stoment, The Buyer may
8 CNArgea ‘o 2x00rt packIng or ather SHecid) packing requirsd, e cost ot wmah wal ba guoted
upon raguest. No creatt or deduction wiil ba allowed if no packing i3 required.

DELIVERY

Shipoing catgs given by the Company ars anproximate and are sased on promot racaiot of ail
neCASSArY .NOrmanon ragaraing e orger. The company wil yse its dest afforts to meet the
ARQ data orovigea the Buyer supplies all negessary information and data promotly, but cannot
Je neid responsidle far s fadure 1o 4o so for causes beyond its reagonabia control.

The Comoany shail 1n na gvent ba responsible for l0ss of orafits, damagas incuered by the buysr
to its custamers dr othar consaguentiat damages resuiting from Gomuany's faliure to deliver
within the uma specified heremn.

In tne gvent of any delay requested by the Buyer or any delay caused by lagk of shipping
nstructions, the Company wil stors all items oraered at the Buyer's nsk and axpansa, and will
invoics the Suyer for the full contract price of the apparatus on or after the dats on which the
same 1s raaqy for delivery. If maniufacture 1S delayed by the Buysr, payment shail be made based
on the percent of camplation and the contracs price.

SHIPPING COSTS AND INSURANCE

Shipments are ¢.0.0. factory, Monterey, CA, freight and insurancs prégaid and added, ar frerght
cotiect uniess otharwiss requested and aqreed to by the Campany, If insurancs is being provided
by the Buyer a formal statsment of Buyer responsibiity must accompany purchase nrder.
Customer is responsibia for notficanon in wnting ta the Campany within 72 hours of any ioss
or damage of the shipment if the shipment was made f.0,b. destination. (n tha absencs of
spectfic instructions, the Gompany will saiett the camar,

CHANGES

Ths Buyer may from ttme to time, bmcnwwimmmmmotmmmw make any
change 1 the ordar, (n the event of any such change, the Suyer shall pay to the Company the
reasanaple costs and other expenses (incluging engmesning expenses and ail commitments 10
18 sugphers and sud-contractors incurred by ths Company pnor to recmnt of notice of such
change 1or ail work rendered unnocessasy by such changeor incusrad by the Company thereatter
far ail werk required 10 eifect sucts changs. [n exher case, an amount determmined by the Comaany
in (g discretion by agpiymmg o the amount such costs and other expenses and the Campany's
usual rate of protit tor simtar work. {n the event of any such changs, the Company shall further
be entitied t0 reviss it grics and deiivary scheduies to rafisct such change.

CANCELLATION

[t the evant ot cancetlation, te Buyer shall ba liabls far the payment of reasanabis canceliation
charges. wiich shaii not excesd the ymt ratad ist pnce of the itams cancailed and shall inciuge,
amang giner tnings, expenses already incurred.by the Company, actual liabilites aganst Commute
ments wncident to the orger invoivad, and propery aiigwabis indirect charges as weil as a
reagonabis orofit. No detivery dsiay requestsd by Suyer an an ardsr glacad unger this Agreement
shatl bs atfective unless coversd by an amendment {0 the order that provides for the payment
of any agreed upon ¢asts the dalay imposas on the Campany and that is accepted on the
Campany $ gnnted acknowtedgement form, Standard products Only once defiverad may bs
returnied at the Company's discretion and upon appraval from the Company in Monteray, CA,
at 3 mmimum charge tor restocking of 20% of list prres. Return shinping charges ars of Buyer's
oxpense.

It the Buysr maxes an assignment for tha bensfit of creditoars, if a voluntary or invotuntary
BEUNOn or gther action in bankrugtcy or for regrgameslion ar under any dthar insoivency law
ghail e filed By or against the Buyer, if the Buyer shatl agmut it inability to pay its debts, if 3
trustee, recever or liquidatar is appointed for any-part of the assets of the Buyer, or if ths Buyer
fais tg make gayments to the Company 1 aceusdance with tha terms hereof, the Company may
mmmmwmmnmmwmwmmmmmamm
to the Campany.

ACCEPTANCE—PRODUCT

Uniess otherwisa agreed o by the Company, the cntenon for acceptance of the Company's
produets inciuding aptions shal be the succassiul operation of the product and aplions using
the Company's stantard test procadures agpicabis 10 tha product and options mvaived, A
actentanes tests snali ba run by Company personnet at the Company's lactary, urtiess atherwrse
allowed for and 3qresd 10 by the Company.

STANDARD CONDITIONS OF SALE OF KURZ PRODUCTS

LIMITED WARRANTY—PRODU
(LIABIUTY FOR REPAIR AND REPLACEMENT ONLY)
The Company § pragucts are warranted to be frée from qerects in matenai and workmanship
for one year trom date of stuoment from the factory. Tha Company s obhigation 8 linuted &3
3DAINNG, OF 3 thewr OpNON, regiicing Products ang comesnents wiicn, on venfication, grove
to e detective, at the factory w Momterey, CA. Ths Gompany shail nat ba iialiie for instaflation
charges. far expenses of Buver for ragairs or regiacement, for damages from dsiay ar loss of
use. or other ingirect or consequentiai gamagas ot any king. The-Company extends this warranty
only yoon proger use ang/or mstallaton of the oroauct in the appication for wiich intended and
does not cover rogucts wimeh fave been moaified without the Comoany's anproval of witieh
have been suDjected 10 unusudl CRYSICAl Qr siectrical Stress, 3f upon witich the onginal identiffe
€alon Marks nave been remaved or atersd,
‘Whenever ths design of the squioment 1o 08 furmished or the system i wivch it is to b
incOrourated ongInats MM the tuyer. manufacturer § warranty 13 limited specificaily to matters
reiatng to turmsning of equioment ffes of defects 1 matenal ang workmanship ani assumss
ng responsiodity for imphed warranties of fitness tor pursosa of use,
Trangoortation cnarges for matenat smnged {0 the factory {or warranty repair are to ba said by
the smopsr. The Comoany wad return tems repaired OF repraced under warraity predad. No
ftems snaii b returnea for warranty reoair without cnor authonzation from the Comoany,

PATENT AND TRADEMARK INDEMNITY

The comoany #ill, &t its own sxpenss, datend any suit against the Buver for the dringsment
of Umited States oatents ang trademarks oy products purcnased fram the Gompany and in any
Such suit wiil sausty any finl awarg ‘or imfringement: exceot that the Company assumes no
oBitgation o gstend or assume iradifity for gamages 1consequential or otherwise) resuiting from
nfnngaments (a) of satant ciaums coverng any other Drogucts or any comempiated equipment
OF any assamoly. coMOInation. TtNOd Of 3rocass, W whICY. or it the manufacturs oF tasting
of wnien any sucn rogucts curchased from the Companv May be uged (notwihstanding that
SUCH OroguUCIS Qurchaseq om the Company may favg been Cesignea ony 1or uss in or may
0nly 08 uSelyl i SUCH oUher Jatented Droqucts or such oatanted squipment, asssmuly, ciroust,
COMOINaNon, method. or Orocess. or in the manufacturs or testing thersot and that such
progucts gurchaseg from the Company may hava deen purchasead and soid for such use), ot
(D) resuiting from gesigns suoDHed by the purcnaser. or for any tragemark intrmgement inveiving
any marketing of Branging apgiea dy the Company or mnvaiving any marxing or branding apptied
at the request of the buyer.

The indemnnty 1S upon tha congibon that the buyer give the Company nromat notice m writing

Of any SUCR surt for intngament or MNraat of sucn suit and full oopartumity (0 conduct the defense

thereof. No cOSIS or expenses snait be incurrea for the account of the Company wathout its

wnttan consent. At its option. hs Company mav, at any tme, reniaca or mogify any progucts

SOId under :fu§ CONtract o avaid patent or ‘ragemark ntnngement provided SUCR raplacement
or moaification does not atenally arfect sertormance. The Comoany's liabiity ungsr tus

ingammty snai not excaed e Jurchase oncg of tha infnnging product,

DOCUMENTATION AND TRAINING

In no avent snall oraers be accented wnare nayment IS cantingent on orovision of documentation,
uniess agreed t0 i agvance. Documentation 18 genent in nNAture. NG guarantes i maas that the
documsntanion conforms 1o e equinment oroduced as but. As Huxt documearntation enzds an
additional chargs.

The company wifl susply reasonatie wnften documentation including operator instructions.
Factory and on-sts trawung i use and aperation of the Company's products may bs made
availatle at Suyer's expsnse, subject t0 accantance by the Company

PROPRIETARY RIGHTS )

Kurz Instruments, inc. prognewry rights are mcluded ia information dissfosed in mstruction
manuais, user guides, drawmgs and quotations or any other document of infsrmation gisciosed,
No Kurz document or information discinsed therein shall be regraduced or transferred to other
documents or usad by others for manufactunng or for any other ournase excest as specitically
authonzed n witng by Kurg instruments, Inc.

SUBSTITUTIONS AND MODIFICATIONS

Tha Comoany assumes the nght 1o make substitutions and madifications in the specificattons
aof equipment aesigned by the Company providing that such substitutions or modifications with
not matenatly affect pertormance 1 the ntended appiication.

TOOLS

The Company shail retzin tile to and possession of any madeis, pattams, diss, maids, jigs,
fixtures and ather f00is made far or obtained In connecion with this contract uniess athervwse
agreed to by the Company.

CONSTRUCTION

All quotations ars mads and ail orcers are accapted by the Company with reference ta the laws
of the State of Caiformvia, the ngms and duties of all parsans and the canstruction and effect of
3l prowision thereot shall be governsd by ana construed according to the laws of that state.
Should any lerm of provision contamed in these conditions contravsne or be mvabd undsr
appiicatie iaw, the contract of witic these conditions form 3 gart shail not fal by reason thereat
but shail be construed in the sama manner as if SUCH 18rms or pravision had not appearsd herexy,

REGULATORY LAWS AND / OR STANDARDS

The Company maxes no Jromuse or repressntation that it product will conform to any stats or
local laws, oramances, requianons, Codes or standards, excent as partculary specified and
agresd upon for compiiance m wriling as a.part of the contract batween Buyer and tha Company.
ThaComuwsmmnummmcwatwmmmmwmwm

EXCUSABLE CESSATION OF PERFORMANCE

FOR NON-PAYMENT

Whanever Suyer faiis 0 meet the payment reqlurements set forth m this condition, manufacturer
may cease partormancs and deiivery and acceisrate payment of any and atf unpaid charges,
such cessanion of parfarmance snail not be construsd to be 2 braach of any contract of agreemtent
and manufacturer wil resume groguction ag seon as reasenatily pOSSible upon recetst of payment

" of all baiances due.

NUCLEAR QUALIFICATION

Equipment soid by Kurz instruments, Inc. is not intended 107 usa 1 connaction with any auciesr
facility or activity uniess covered by a spacific quotation witere the conditions of such usaga wil
ba detaried. It equinment 1s used in a nuclear tacility or actvity without 3 SUDPaNting quotation,
Kurz discians 2 Hability tor sy damaqe, injury or cantamunanon, 3nd the buyer shatl indemmiy
and hoid Kurz, s officars, agants, empioyees. Successors, assigns and customers, whether
direct or indirect, hamniess om and agwnst any and ail iosses, damages or expenses of
whatever form of nature (ntiuding attomsy's fées ang other costs of dafending any action)
wiich they, o 3ny of them, may Sustan or ncur, whather as a resuit of iireach.of contract, ware
ranty, tart (including neghaencs), strict itatitidy or other thearres of iaw, by reason of such use.
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FORWARD

The IK-EVA 4200 USER GUIDE is designed to serve several purposes.
Among them are: :

Instruction Manual:

The level of information presented on the Kurz 4200 Isokinetic
Sampling System includes instruction manual level material. This
includes "Installation," "Hookup" and "“Operation" sections as
well as complete drawings, parts lists and schematics.

Seminar Reference Information:

This publication is also intended to be supporting material at
Kurz Isokinetic Technclogy Seminars, or at the more general Kurz
Mass Flow Technology and Applications Seminars.

Sales Literature:

The Kurz 4200 Isckinetic Systems are built in modular fashion
from other products standard in the Kurz line. While the
principal engineer (customer) may understand the 4200 System
thoroughly, other people, such as project engineers, safety
officers, procurement ©people and engineering committees need
complete information on the 4200 Isckinetic Systems also.

Detailed Product Specification Information:

Since the IK-EVA 4200 Isokinetic Systems are specific to the
application or installation, numerous choices must be made by the
user when ordering a 4200 system. These include decisions such as
the number of velocity sensors needed, number of sample
withdrawal points needed, size of the sample collection filter
or whether to use a filter at all and whether options such as
velocity profilers and stack totalizers are required. Potential
users and specifiers of IK-EVA 4200 systems can use this manual
for information regarding customer-specified components. Also,
feel free to call the factory for further applications
assistance.
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INTRODUCTION TO ISOKINETIC SAMPLING

The purpose of isckinetic sampling 1is to withdraw a
representative sample of the particles in a fluid stream at the
same rate (velocity) at which the fluid flows through the stack.
Under such conditions, minimal interference is imparted on the
fluid, such that particles in the fluid do not cress streamlines
either to enter or to bypass the sampling nozzles. Non-isokinetic
sampling generally results in a non-representative sample that is
distorted with respect to particle size, the degree of this
distortion being more pronounced with larger particles.

Isckinetic sampling means that the sample flow rate is
proportional to the flow rate in the duct or stack. It should be
noted +that isokinetic sampling is not required to obtain a
representative sample of a gaseocus pollutant. It is more
theoretically correct, however, to cbtain a flow-proportional
sample to facilitate measurement of the total mass emission rate
of a gaseous pollutant. For example, a cogeneration facility in
Southern California used isokinetic sampling in conjunction with
an NOx analyzer to demonstrate air quality compliance necessary
for their operating permit.

Isokinetic sampling is required for all extractive, particulate,
source-measurement methods (EPA Methods 5 and 17 for example) and
in sampling airborne, radicactive materials (ANSI N13.1-1968).
EPA Method five is a manual test method which uses a Pitot tube
for measuring velocity and a calibrated orifice for measuring
sample flow rate at each specified sample point in the duct or
stack being tested. A complex series of calculations are required
to set the proper sample flow rate at each sample point. Egual
sample +times are used at each point where each sample point
represents the center of an equal area of flow within the duct or
stack, . thereby obtaining an accurate isokinetic sample of the
entire area of the duct or stack.

Continuous isokinetic sampling systems have generally used
several fixed sampling nozzles and velocity sensors mounted
within the duct, each of which are located at the center of equal
flow areas, thereby performing an “instantanecus"” velocity
traverse. Many systems use an averaging, multipoint Pitot tube
to measure the average velocity and a sampling “"rake” {with
several nozzles) to withdraw the sample. Generally, an orifice-
type flow meter is used to measure the total sample flow rate,
with the flow rate held proportional to the average velocity.
Pneumatic isokinetic systems as described may be manually or
automatically operated.
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FUTURE ISOKINETIC SAMPLING TECHNOLOGY DEVELOPMENTS

Kurz Instruments have been pioneers in isckinetic sampling
technology since the early days of the science when experimenters
pieced together their own contraptions. Kurz has dramatically
improved the quality of the isockinetic sample with the
development of the 4200 system. The 4200 has evolved over a two
year period and includes such outstanding features as:

All metal high temperature thermal mass flow sensors. These
sensors allow unprecedented performance by sensing true mass flow
and operating in the harshest of environments.

Unigue .single turn Electric Rotary Ramp Flow Control Valve
invented at Kurz. This new flow control valve alone allows new
achievements in control over the isokinetic sampling rate.

The 4200 is an integrated, modular Isokinetic Sampling System
that uses the most advanced mass flow sensing technology in the
world today. The 4200 System has become a standard product in the
Kurz line, yet it represents a product so advanced it will be
considered state of the art for the next decade. The 4200 is the
premier isckinetic sampling product extant today. Kurz
is proud of the 4200 System. It reflects Kurz Instruments’
commitment to maintaining their picneering leadership in
isokinetic technology.

FUTURE ISOKINETIC SAMPLING TECHENOLOGY DEVELOPMENTS

Kursz today is aggressively continuing development of new
isokinetic sampling technologies. This includes work on improving
sensor performance, increasing system modularity, making
available new types of isokinetic samplers with new levels of
performance and automation. Some developments have completed
design and engineering stages and are only waiting for you, the
customer, to create the demand for +them. These developments
include:

Kurz I:K-Bar sensors for providing multipeint averaged stack
velocity sensors for larger stacks. The Kurz K-Bar line is Kurz’s
newest line of high performance sensors. A K-Bar is a probe made
up of any number of individual sensors plugged together in a
modular building block style. The K-Bar when used in isokinetic
systems is referred to as an I:K-Bar. It's perfect for larger
stacks and users desiring multi-sensor averaging of their stack
flows.
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Automatic Filter Cartridge Changers. 4200 Isokinetic Systems are
available <that include automatic filter cartridge changers that
include indexing hoppers to supply fresh cartridges and store in
the order of use cartridges with sample.

Real Time Gravimetric Readout of Sample. Kurz has designed a
gravimetric device that can be mounted in the filter oxr sample
box on the Isockinetic Sampling Probe in order to provide a real
time vreadout of the weight of the sample collected. This
gravimetric device directly measures the weight of the sample
collected and is independent of particle size and composition,
and may be verified by an actual weight measurement.

Kurz looks forward to sharing with you many exciting developments
in isckinetic sampling technology in the future. We welcome an
active dialog with all those interested in isokinetic sampling.
Please feel free to call our toll-free number 800-4-AIRFLO, to
discuss any isokinetic or mass flow measuring requirement
anytime. Kurz looks forward to working with you to solve your
applications engineering problems.
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SYSTEM OVERVIEW

Kurz Series 4200 Continuous Automatic Isckinetic Stack Sampling
System 1is a continuous, automatic, isckinetic stack sampling
system. It 1is composed of a series of sampling nozzles paired
with a number of EVA 4000 stack or duct velocity sensors. A nmass
flow meter measures sample flow in an isokinetic contrel system
loop so that the sample is pulled at particle rates identical to
velocity in the stack. The control electronics and the sample
rate flow-control wvalve (usually) are mounted inside a larger
NEMA type housing that may be remotely mounted with respect to
the isokinetic sampling probe(s). A vacuum supply 1is external to
this housing and may be supplied by the customer, or if supplied
by Kurz, mounted anywhere convenient to the user.

Operation of +the 4200 is fairly simple and straightforward.
First, the EVA 4000 stack velocity sensors provide 0-5Vdc signals
linearly proportional to stack velocity. These signals are
averaged to provide an external setpoint input to +the 4200
controller medule. Secondly, a linear, thermal mass flow meter
provides 0-5 Vdc signals linearly proportional to the sample flow
rate. The Kurz Series 4200 Isokinetic Sampler Controller accepts
the abovementioned 0-5 Vdc input signals from the sample rate
mass flow meter, compares it to the setpoint signal derived from
the stack velocity sensors, and sends an error signal to either
open or close the control valve until the isokinetic flow control
point is reached. The "Series 4200" name refers to an integrated
KURZ Isckinetic Sampler Controller System, in general. It should
be noted, however, that the 4200 system consists of many
components that comprise standard products when sold separately,
and a brief description of each subsystem follows:

1) The EVA 4000 System with either the K-BAR 12 or K-BAR 24
Probe Elements.

2) A single or dual sampling nozzle and manifold system
which is attached to the K-BAR probe.

3) A sampling manifold system which brings the sample from
each IK-BAR isokinetic probe +together and into the
isokinetic control electronics.

4) System Electronics consisting of:

Series 151 RM Signal Conditioner/Linearizer

Series 192 Power Supply

Series 4200 Automatic Isokinetic Controller Module
Series 505 Sample Rate Mass Flow Meter

Series 730 Sample Flow Rate Flow Control Valve
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The IK-EVA 4200 utilizes the K-BAR 24 size velocity probe for
large ducts and temperatures up to 500°F and the K-BAR 12 size:
velocity sensors for smaller ducts. Since the sampling lines run
through the mounting flange, the velocity sensor current
transmitters are separately mounted in an individual enclosure.
The system electronics are usually mounted in the series 183
electronics enclesure, although other configurations may be used.
The sampling pump (available as an optien) can be mounted
separately exterior to the enclosure. Although aluminum K-BAR
probes may be ordered, all sampling noczzles and manifolds are
constructed of type 316 Stainless Steel. Filter holders for
. sample collection are not included, but are opticnally available.

The customer is to supply a flanged spool piece to the duct which
will mate with the sensor and sampling array.
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THE MULTIPOINT STACK VELOCITY SENSOR AND ELECTRONICS (EVA 4000)

Stack or duct velocities are measured using the EVA 4000
multipoint airflow measuring probes. The EVA 4000 uses Kurz’'s own
all metal, thermal mass flow sensor. Wiring from each sensor on
the probe runs to a transmitter enclosure which houses a small
circuit card for each sensor used. The current outputs are

electrically tied together

The signal conditioning, linearization and power supply board is
mounted in a rack module found in the 4200 system enclosure. The
current transmitters located in the EVA <transmitter enclosures
allow long cable runs with no signal degradation. The currents
are high "level signals of a few hundred milliamps. National
Bureau of Standards (NBS) Traceable calibration is standard with
Calibration data and Certificate provided for each senscr. Kurz
EVA stack mass velocity sensors automatically correct for changes
in gas temperature and density. Therefore, readings are
automatically referenced teo standard conditions. Kurz Instruments
has adopted standard conditions of 25°'C (77'F) & 760 mm Hg (29.82

in Hg).

IK-BAR 12 ISOKINETIC PROBES

The IK-BAR 12 Isckinetic Probes use the 0.75" diameter sensor
sections assembled with 3/8" NPT pipe nipples. EVA IK-BAR 12
Electronic Velocity Array probes and are usually specified for
smaller stacks and ducts, typically 4 ft. and under. They are
available in either Aluminum or 3186 Stainless Steel. Up to five
velocity sensors may be used on the probe assembly, and either a
single or dual sampling rake may be used. A temperature sensor
may be added to the velocity probe assembly, but the probe is
still limited to a maximum of five sensors due to space
limitations on running sensor wiring through the sensor windows.
Kurz recommends that single—ended IK-BAR 12 probe assemblies be
no more than 36" in length, increasing to 72" for double-ended
IK-BAR 12 probe assemblies. Radiation resistant wiring may be
specified as an option for temperatures +to 180°C. Standard
temperature rating is 500°F.

IK-BAR 24 ISCKINETIC PROBES

The IK-BAR 24 Isokinetic Probes use the 1.5" diameter EVA
Electronic Velocity Array probes and are usually specified for
larger stacks and ducts, typically exceeding 4 £ft. They are
available in either Aluminum or 316 Stainless Steel. Up to seven
velocity sensors may be used on the probe assembly, and either
single or dual sampling rakes may be used.
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A temperature sensor may be added to the velocity probe assembly,
but the probe is still limited to a maximum of seven sensors due
to space limitations on running seasor wiring thru the sensor
windows. Kurz recommends that single-ended IK-BAR 24 probe
assemblies be no more than 72" in length, increasing to 144" for
double-ended IK-BAR 24 probe assemblies. Radiation resistant
wiring may be specified as an option. Standard temperature
rating is S500°'F.

IK-EVA PROBE INSTALLATION CONFIGURATIONS
SINGLE AND DUAL ISCKINETIC SYSTEMS

This is a wetted part on the isckinetic probe assembly used for
mounting the IK-BAR 12 to a duct or stack. The flange can be
specified in either Aluminum or 316 Stainless Steel.

TRANSMITTER SEPARATE, SINGLE ENDED (TSSE)

Model designations incorporating -TSSE within the model number
refers +to Transmitter Separate, Single Ended, IK-BAR assembly.
The IK-BAR assemblies are mounted to the gas stream conduit by
means of a flanged spool piece. The spool piece for the IK-BAR 12
shall consist of a 5" pipe nipple welded to a 5" class 150 ANSI
flange. The spool piece for the IK-BAR 24 shall consist of a 6"
pipe nipple welded to a 86" class 150 ANSI flange.

TRANSMITTER SEPARATE, DOUBLE ENDED (TSDE)

Model designations incorporating -TSDE within the model number
refers to Transmitter Separate, Double Ended, IK-BAR assemblies.
These assemblies require the same spool piece as noted in the
TSSE write up. In addition to the spool piece a support cup is
provided for the opposite end of the assembly. The support cup
for the IK-BAR 12 is sized to accept a 3/8" pipe nipple. The
support cup for the IK-BAR 24 is sized to accept a 1" pipe
nipple.

IK-EVA TRANSMITTER ENCLOSURES
SINGLE AND DUAL ISCKINETIC SYSTEMS

These are the remote transmitter enclosures that house a circuit
card for each of the sensors used with a probe(s). Normally, 25
f+. of cable is supplied between the probe assembly(s) and the
transmitter enclosures.
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At the transmitter enclosure the current outputs of each of the
sensors are transmitted to the main system signal processing
electronics to allow each sensor to be monitored at the control
panel. Enclosures are available in either painted steel or 304

stainless steel.

Series 195 separately mounted transmitter enclosures are
available in waricus sizes based on system requirements.
Enclosures are provided with field wiring terminals to allow user
to terminate sensor and signal cutput wires easy access.

IK-EVA 4200 SAMPLING MANIFOLD

Applicable to both K-BAR 12 and K-BAR 24 based systems, a
sampling manifold is necessary for systems having more than one
IK-EVA probe, or when a probe uses dual sampling rakes, in order
to bring the entire sample to a common point. We use 316
Stainless Steel tubing and flow junction headers with mounting
provisicns. Usually, the sample manifold system is peculiar to
each installation, and will be detailed on drawings supplied by
the factory.

SAMPLE COLLECTION

A filter or sample box (we use the terms interchangeably) is
optional. Most customers supply their own or route the sample
into an analytical train. Kurz can supply a fiberglass, NEMA
type enclosure to be mounted near the 4200 probe. These .sample
boxes usually hold a stainless steel four-inch filter assembly
and a shut-off valve to allow filter removal and replacement. For
very small sample rates, Kurz can supply a filter box with a 47mm
filter. For installations where the system control electronics
are to be some distance from the sampling site, filter boxes can
be supplied which alsc mount the sample rate mass flow meter and
control valve. Kurz will be happy to quote on and furnish a
design for any specific customer requirements, including systems
with automatic filter changers.
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AUTOMATIC ISOKINETIC SAMPLING CONTRCL MODULE
IK-EVA 4200 AND IK-EVA 4200D

This model number incorporates all of the electronic modules used
for +the EVA velocity senscors and for automatic isckinetic
control. Modules include:

Series 4200 Isokinetic Controller Module,
Series 151 RM Signal Conditioner/Linearizer,
Series 192 System Power Supply

Series 505 Sample Rate Mass Flow Meter
Series 730 Sample Rate Flow Control Valve,
Series 183 Enclosure.

All electronic components are furnished in the rack module
configuration. The standard sample flow rate will be between 1 &
5 SCFM full scale. In most cases, reasocnably sized sampling
nozzles may be furnished +to accommodate the duct or stack
velocity and the number of sample points. Please consult the
factory for special situations. The standard outputs are 0-5 Vde
for the average velocity and for the sample flow rate. All of the
Kurz options are available for use with the IK-EVA 4200 system.
The Model IK-EVA 42000 is a dual sample automatic isokinetic
system and simultaneously furnishes two independent isockinetic
samples. This system includes a unique automatic circuit which
samples at a constant sampling rate below a preassigned stack
velocity and isckinetically at higher velocities. This allows
measurements at near zero stack flow conditions.
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EVA ELECTRONIC VELOCITY ARRAYS

The stack velocity probes in IK-EVA systems are composed of one
or more probes, each consisting of one or more individual EVA
sensors configured as multi-sensor probes using a series pipe
connection. This chapter describes the EVA sensor: theory of
operation, physical construction, construction of multiple sensor
probes, sensor transmitter cards (Wheatstone bridge), method of
averaging sensor signals and sensor specifications.

CONSTRUCTION OF MULTIPLE-SENSOR PROBES:

Usually two-or-more EVA sensors are arranged on a single probe by
piping the protective flow “"windows" (housing the sensors)
together via connecting pipe nipples. Wiring for each sensor
runs through these nipples, as well as through holes drilled
lenthwise through the EVA sensor windows.

SENSOR TRANSMITTER CARDS:

Each sensor has its own accompanying "transmitter card" (a small,
printed circuit board). The card contains a Wheatstone bridge
and components comprising a two-wire current mode transmitter.
The Wheatstone bridge is tuned using proprietary, Kurz “"temp

comp"” technigues. Since the wiring between +the sensor and
transmitter card is part of the Wheatstone bridge, it must not be
cut, shortened or lengthened. Most EVA systems are designed so

that the individual sensor wires run out through the probe
installation flange, then through customer-supplied conduit to
the transmitter card enclosure. This enclosure is normally
mounted within 25 ft. of the probes.

METHOD OF AVERAGING SENSOR SIGNALS:

Individual sensor currents are transmitted over the two-wire
hookup and are converted to voltage at the system electronics
enclosure. A two-wire run for each sensor is necessary such that
the individual flow signals may be linearized. Once the signal
arrives at the system electronics enclosure, its own dedicated
linearizer adjusts the voltage-versus-flow to a linear function.
Thereafter, linear 0-5 Vdc signals are summed to produce the
average velocity signal for the entire EVA array.
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SENSCR SPECIFICATIONS:

CONSTRUCTION:

Proprietary 316 Stainless Steel, TIG-welded, Hermetic-Sheath
Thermal Mass Flow Sensor with Reference~grade 385 Platinum RID-
type winding; High-Grade Ceramic Core.

REPEATABILITY:

+0.25%

RESPONSE TIME:

1 second

SENSOR OPERATING TEMPERATURE RANGE:
Standard High-temperature: -55 to 250°C

Very High-temperature option: -55 to 500°C
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SERIES 195 VELOCITY SENSOR TRANSMITTER ENCLOSURE

IXK-EVA 4200 Systems use EVA sensors for stack or duct velocity.
The +transmitter electronics, with one circit card for each
individual EVA sensor, - are housed in the transmitter enclosure
near +the sensors (generally within 25 £t.).

Transmitter enclosures come in various sizes based on the system
design requirements. The transmitter enclosures will house a
number of circuit cards each wired to the input and output field
wiring <+erminals within the enclosure. also connected to the
circuit cards are the bridge power transistors. Power transtors
require a heat sink to maintain acceptable operating
temperatures. These heat sinks are mounted on the exterior of the
enclosure to allow the heat to be carried away by convection.

Enclosures are designed and constructed to be weather resistant
and withstand the enviornment. The enclosures are industrial
quality NEMA 4 type, and easily mounted with the four mounting
ears provided.

In some cases the user must penetrate the Series 195 enclosure
and add conduit fittings to allow wiring of the system. If this
requirement applies, be careful not to let metal chips deposit
themselves on or around the electrical circuits.
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TRANSMITTER
ENCLOSURE

(’. Model 195-141206 Transmitter Enclosure
for K-BAR 12 or 24 TSSE or TSDE

Configurations. Maximum of 6 Sensors.
(14"x 12" x 6") Weather-resistant

e

et

. Model 195-221310-N4 Transmittef Enclosure
195-201608 Transmitter Enclosure
Mode %for K-BAR 12 or 24 TSSE or TSDE - ?f nﬁiﬁl;ﬁs ﬁﬁf;’fg ;’% g’gfnfors
. Configurations. Maximum of 8 Sensors. oniigu i sensors,
"« 16" x 8") Weather-resistant Industrial ng ity Enclosure with heavy
(20 x 16"x 37 duty field wiring terminals
= "™ (21.75"H x 12.5" W x 10" D) NEMA 4
i .. e e - a m E‘a
R /,/" e - :‘.."'-.: 1
¥,
V)
.I A
‘_J'
. Note that all Series 195 Transmitter Enclosures contain field wiring terminals.
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Series 193 System Enclosure

IK-EVA System electronics may be enclosed by a NEMA-4 type
housing, which holds the 19-inch Rack Chassis containing the
system electronics. A number of system enclosures are optionally
available. It also encloses the system  interconnection
termination blocks and individual functional modules contained
within the 19~inch rack chassis.

The system enclosure provides power to the Series 505 Mass Flow
Meter and a control signal to the Series 730 Rotary Ramp Control
Valve, both are mounted within the lower portion of the
enclosure. Some systems may contain dual valves and mass flow

meters.

Conduit penetrations must be made by the field installation crew
as required to provide a throughway for the field interconnect
wiring. Caution should be exercised to assure that no metal
shavings are allowed to settle on or around the system

electronics.

Mounting ears are provided for .attachment of the enclosure to a
supporting wall or mounting rails. Four large ears are provided
to meet this mounting requirement. Good quality 3/8 bolts should
be used to attach the system enclesure to the supporting surface.
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¥odel 193RC~483612-FWT-N12 Electronics Enclosurs
with fleld wiring terminals, mounting rails
that accept two (included) rack chassis. Painte:
(Cream color) Ste2!, wall mount.
(43" Hx 36" Wx 12" D) NEMA 12
(Uses any 191RM Series Power Supply)

Doy
'
]

)

T

i
ey
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/a A S A . ks TOSIW v R I I A -/’ :

. . H

- e e R
i

Model 193RC~82212.FWT Electronics Eaclosure ; i
with feld wiring terminals, mounting rails -
that accept rack chassis. Painted Stezi, wall mount, |
(48" H x 22" Wx 12" D) NEMA 4 type
(Uses any 191RM Series Power Supply) ;

. (Includes rack chussis as nezded)
;?'l | -

T Ny [iagd
towed Lt

-1

!

.1 !
A !
/i i

. Model 193RC~483612-FWT-N12W Electronics Enclosure
' : Same as above but with 29" H x 19" W polycarbonate
’ window mounted to cover.

! Model 193RC-483612-FWT-N4 Electronics Enclosure
Same as above except NEMA 4 rated.

Model 193RC-483612-FWT-N4W Electronics Eaclosure
Same as above except NEMA 4 cated and with
. 29" H x 19" W polycuarbonate window mounted to cover.

2 OF 3 SERIES!93 ENCLOSURE




ELECTRONICS ENCLOSURE

(an  Model 193RC-722532-FWT Free-Standing Floor-Mounted

. Electronics Enclosure with field wiring terminals
and mounting rails that accept rack chassis,
Painted Steel, floor mount, (72" Hx 25" Wx 32" D)
NEMA 4 type (Uses any 191RM Series Power Supply)

e Model 193CR-402422 Free-standing Light-Duty Rack Cabinet

y Electronics Enclosure for INDOOR USE ONLY..

& Includes loyvered rear door for terminal access.
Includes rack chassis as needed. (40" Hx 24" Wx 22" ]
(Uses any 191RM Series Power Supply)

Model 193CR-702422 Free-standing Light-Duty Rack Cabinet
Electronics Enclosure for INDOOR USE ONLY.
Includes louvered rear door for terminal access.
Includes rack chassis as needed. (70" Hx 24" Wx 22" D)
(Uses any 191RM Series Power Supply)

Series 193 OPTIONS:

Floor stand kit. Includes 4 factory-installed feet;

‘raises any Series 193 Eaclosure 6" off floor. : A
30F 3 SERIES 193 ENCLOSURE




UNPACKING

Normally no special precautions need to be observed during
unpacking of your isckinetic sampling system. Of course, any
external damage to the package should be reported to the carrier.

We recommend completion of electrical connections (i.e.: Dbench
test) soon after unpacking, turning the unit on, and verifying
that the zero point has not drifted and that an upscale response
results when air flows over the sensors. Engineering Drawing
sections may also be used to verify system operation.

The system electronics and current transmitter enclosures should
be unpacked from thelr crates and visually inspected. Prior to
ther bench test mentioned above, all parts should be examined for
any visually detectable shipping damage.

Remove any protective packing from the sensor “"window" areas.
The probe assembly and the EVA sensors especially should be
inspected for any sign of damage. Even though the sensors are
sheathed with a 316 stainless steel, damage could result if the
system crates were improperly handled during shipment. Sensors
should not be bent.

We recommend storing the crates that your 4200 System arrived in
for your future convenience should it be necessary to return all
or part of the system for repair or recalibration.

All boxes and crates should be inspected for mounting hardware
and miscellaneous system equipment prior to storage.
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INSTALLATION

There are a number of steps to be taken during installation of
your 4200 system. Note that some steps of require that prior
planning has been done, decisions have been made and necessary
supplies have been ordered. Generally, installation steps are as
follow:

1. Install the IK-EVA probes in the plant vent, duct or stack.
Prepare the vent, duct or stack for sensor installation.

Each vent, duct or stack must be prepared for the IK-EVA
probe per Kurz installation drawings provided with the
system. These drawings provide the suggested layout, duct
modifications and installation drawings.

Typically, duct preparation consists of the following:

1. Cutting an access hole for the IK-EVA probes and support
structure.

2. Modifying the duct to include mounting provisions such
as "spool piece” or flange to which the IK-EVA probes mount.

3. Weld the double-ended support fitting, if used, to the
opposite duct wall. :

Kurz provides a "cup-like" fitting for installation by the
customer with double-ended systems. The double-ended fitting
or "cup" provides a more rigid system mounting. It should be
installed along the center line of the IK-EVA probe on the
opposite duct wall.

A clearance hole, with the approximate ID of the "cup" should
be drilled prior te "cup” installation..

Install the IK-EVA probe(s) in the prepared duct or vent.

Secure the IK-EVA probe(s) with mounting hardware (i.e.:
flange bolts, screws, etc.).

2. Decide where the current transmitter electronics enclosure
(Series 195) for the IK-EVA system is to be mounted.

The current transmitter enclosure is a NEMA 4 Enclosure 3/8"
or 5/16" bolts, with lockwashers and flatwashers, should be
used in mounting. Using this hardware and fastening all
four ears results in adequate support for the enclosure.
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The enclosure houses the Series 485 Current Transmitter PC Boards
and customer field wiring terminations. It should be located as
near as possible to the vent or stack in which the EVA sensors
(on the IK-EVA probe) are located, the location being limited by
the EVA sensor cable length (typically 25 feet). Electrical
power 1s not required for this enclosure, since the PC Board
power comes from the main system electronics enclosure. Each
Series 4865 is connected to one EVA sensor. Wiring should be
accomplished per the system drawings provided by Kurz for this
project.

Enclosure door <clearance for general system operation and
troubleshooting should be provided (as with the main
electronics enclosure).

3. Decide where the system electronics enclosure will be
located.

Depending on the size of your system, this can be either the:

Model 183 - 482212 enclosure, 48" H x 22" W x 12" D, NEMA 4,
with wall mounting ears on 16" centers.

{or the)

Model 193 - 722532 free standing floor mounted enclosure,
72" H x 25" W x 32" D.

The model 183 - 482212 enclosure, complete with system
electronics, +typically weighs approximately 350 1lbs. When
wall mounting an object of this weight, Kurz recommends
using premium quality bolts and nuts. All four mounting
ears should be used.

Floor mounting the larger 193 - 722532 enclosure is less
critical, unless seismic concerns apply. Again, Kurz would
recommend using only the highest quality fasteners in an
installation configuration offering generous safety factors.

System Enclosures includes display’s and operator controls,
so they should be located somewhere convenient to the user.
‘Electrical power must be available also. Because most 4200
Systems include the flow control valve(s) within the System
Enclosure, bear in mind that you will have to run sample
line, or simple vacuum line, between the Isokinetic Probe
Assembly mounted in the stack and the 4200 System
Electronics Enclosure mounted, presumably, on the ground.
So, normally, you will want to mount the System Enclosure as
close to the stack as possible. The system vacume source is
supplied by either the customer or vendor as required.
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On 4200 Systems in which the user has elected to have the
sample rate mass flow meter and flow contrel valve mounted
close to the Isokinetic Probe Assemblies themselves, more
flexibility exists in mounting the System Electronics
Enclosure hundreds of feet away from the stack or inside a
control room. For control room installations the NEMA housing
may be dispensed with altogether. System electronics can then
be mounted in standard 139" relay racks. For these type of
installations, the vacuum source (or vacuum pump assembly)
can and should be mounted close to the isckinetic probe(s).

Install system interconnection wiring  between the
electronics and components.

Interface wiring should be completed per the Kurz systenm
drawings provided with your system. Interconnection
terminals -- along with field spare terminals -- are
provided in the upper portion of the system main electronics
enclosure and current transmitter electronics enclosure.

Prior to system power up, confirm that interconnection
wiring is installed properly.

Perform point-to-point tests to assure that signal cables,
power cables, ground wires and other system connections are
complete. This will minimize any equipment failures due to
improper wiring.

Confirm system wiring per the Kurz system drawings provided
with your equipment and architect engineer or OEM equipment
vendor drawing to assure that terminations have not been
changed or altered during the design process or during
installation.

Assure that any other equipment interfacing with the IK-EVA
System has been installed, with interconnections properly
made. (i.e.: Kurz Flow Controller System or customer
radiation monitoring equipment).

NOTE: DO NOT POWER SYSTEM UP UNTIL THIS CHECKOUT PROCEDURE
IS SATISFACTORILY CCMPLETED.
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Power up systen.

Initiate power to the Kurz equipment. Confirm power level to
enclosure (i.e.: 120 VAC +- 10%).

Within the system enclosure, turan the key switch power
switches tc the ON position. Alsc, turn on any mecdule power
awitches. Assure that all fuses or other circuit protection
are not failing.

Hook up the sample line between the Isokinetic Probe Assembly
and the flow control valve within the 4200 System Electronics
Enclosure.

On standard 4200 Isokinetic Systems the flow control valve is
mounted inside the System Electronics Enclosure. The sample
line runs between the Isckinetic Prchbe Assembly mounted in
the system enclosure (with scme kind of sample collection
means, such as a filter box, presumably in the middle).

As a final note, bear in mind that the sample will be
collected prior to flowing thru the f£low control valve and
the vacuum pump. If you find upon inspection that the
sampling line becomes dirty with time, or that the flow
control valve becomes dirty and needs periodic cleaning, we
recommend vyou install a large in-line filter downstream of
the sample collection filter in order to catch dirt (or
sample) before it has a chance to enter the flow control
valve. Long sample line runs that might allow generation of
water condensate in the line should consider installing a
water +trap in-line and upstream of the flow control valve.
Water will not damage the wvalve, and there are water traps on
the vacuum pump anyway, but in order to ensure isokinetic
performance is uninterrupted it is still a good idea to have
a water trap upstream of the flow control valve. Remember
this recommendation is only for long sample line runs and
where water has been discovered.
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QUICK GUIDE TO HCOKING UP THE 4200 SYSTEM

There are four major types of electrical connections required to
complete the system interconnectiocn. They are:

1. Individual sensor wires from velocity sensors on IK-EVA
probe to current transmitter (Series 465) located in the
Series 195 Electronics Enclosure.

2. Signal inputs tc main electronics enclosure.

2.1 Source: Series 4000 EVA Sensors. Type: Current
signals from Series 195 Current Transmitter Electronics
Enclosure. Destination: System Electronics Enclosure.

3. Power input to main electronics enclosure, (110Vac/60Hz
typ. ).

4. Qutput Signals from main electronics enclosure.

1. Eva Sensor linear output signal representing average
duct or stack velocity.

2. Sample rate mass flow meter linear output signal.

3. Velocity profiier output signal for individual velocity
sensor output reading (if provided with system electronics).

4, ‘Any 4-20mA outputs for retransmission of above signals.

Electrical connections for +the above listed functions are
provided on the terminals as shown on the included engineering
drawings. Recommended wire size, signal level, terminal Dboard
location and additional comments are provided. As mentioned in
the section on installation, the field-wiring connections should
be verified by testing priocr to the initiation of system power in
order to minimize electronics damage due +to possible wiring
errors.

Refer to the Kurz wiring diagrams included in the Engineering
Drawings section for additional information on: 1. wiring the
probes to +the intermediate juction box (transmitter box), 2.
wiring to the system electronic enclosure, 3. wiring AC power,
4. plumbing the probe(s) sample line(s) to the manifold
assembly, then to the sample flow controller (in the system
electronics enclosure), 5. drawings of terminal strip within the
boxes along terminal descriptions, 6. point-to-point wiring
diagrams and instructions.
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OPERATION - GETTING STARTED

After +the completion of system installation and interconnection
the following steps will allow the operator to initialize the EVA
System operation. ‘

LIST OF OPERATOR SWITCHES

INPUT POWER
ON/OFF SWITCH: Self Explanatory

POWER SUPPLY
ON/OFF SWITCH: Self Explanatory

SERIES 151 OR 151/142 SIGNAL CONDITIONER MODULE(S)
ON/OFF SWITCH: Self Explanatory
SENSOR POINT SELECTION SWITCH: Selects sensor output to be
switched to front panal Jjack (J1).

SYSTEM INITIALIZATION PROCEDURE

1. Turn key lock power switches to the "“ON" position.

2. Turn power supply power switch to the "ON" position.

3. Turn SERIES 151 OR 151/142 power switch to the "ON" position.

At this point, if there is flow in the plant vent or duect, the
EVA system should be sensing the flow rate and providing an
output signal. This may be verified by testing the output
terminations in the top of the 193 main electronics enclosure.
Refer +to the system drawings in Section 14 for specific terminal
assignments.

If +the EVA system includes a velocity profiler, Series 151/142
the following procedures may also be followed.

4, Select a sensor using the rotary "POINT SELECTOR" switch S1
or S2 (for larger EVA systems).

5. Conduct a DVM to the output signal connector Jl on the
module front panel.

6. Monitor the individual sensor flow rate. (0-5 VDC
corresponds to the sytem flow range.)

7. Select another sensor (if desired) and monitor its output
signal.

1 OF 2 GETTING STARTED




'
\

8. Return the "POINT SELECTCR" switch to the AVG (average)
position to return the EVA system to normal operations.

9. If the Series 151 module has a "D” or "RMD" option the
average signal may be monitored by simply reading the signal at
the display. Likewise the same is true for the Series 151/142
modules. However with the addition of +the 142 to +the 151
individual sensor signals may be read at the local readout.

FUSED MCDULES
Series 151 Signal Conditioner Module (0.54)

Series 151/142 Velocity Profiler Module (0.5A)
NOTE: The Series 151/142 replaces the previous 142 Series
modules.
Series 191 Power Supply (2.04)
NOTE: The Series 191 replaces the previous 182 Series.

Main Power Fuses (Qty 2 or 3, 2.04)

Perhaps the simplest way to explain operation is to explain the
functions of the control switches. Typically the stack velocity
sensor electronic rack module and the sample mass flow rate
electronic rack module will have ON/OFF switches only. Basic
functional controls for the Series 4200 Isokinetic Sampling
System will therefore be found on the 4200 Isckinetic Sampler
Controller rack module. We’ll describe the contrels and what they
do in that section of the manual.
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THE SAMPLE INLET NOZZLE AND SAMPLE MANIFOLD:

Sampling nozzles are either machined as part of the sampling
manifold assembly or fabricated as removable thread on style
nozzles. This screw-on nozzle allows users to change sampling
rates by simply changing nozzles. These nozzles may be ordered
from Kurz Instruments Inc.. The digital display on the 4200
Isokinetic Sampler Controller electronics module must be rescaled
to new engineering units matching the new full scale sampling
rate along with a Justments—tothe—velocity vs sample rate signal
. matching .circuitithis is however a simple task.-The 4200 System
l o will--Continue to's - okiretically; "Since the system will
© _.——"continue to match the velocity of the flow past the sample rate
- . mass flow sensor to that of the stack flow past the EVA sensors
%, jafter adjustments.

\
P S

:,5k A sampling manifold consists of one or more sample inlet nozzle
tubes feeding a common convergence manifold assembly. The design
of the manifold assembly and nozzles take into consideration the
gas stream velocity and desired extraction sample rate. In
addition the design is such that the particle deposition and fall
out are kept to a minimun, based on a computer aided analysis of
the sample assembly and its individual parts. :

-,

The user 1s required to provide the connecting tubing for the
interface of the sample manifold assembly to the system sampling
(. source, the particulate filter and/or the wide range gas monitor.

- Design of the interconnect tubing by the user should take into
consideration particle deposition and fall out.

Flow summing blocks are reguired when two or more gas sampling
manifolds are used to gather a representative gas stream sample.
These summing blocks add the individual gas flow streams intoc one
larger flow stream to the particulate and/or wide range gas
monitor.
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FILTER BOLDERS AND SAMPLE COLLECTION BOXES

An optional Filter or Sample Box Assembly can be mounted in close
proximity of the Isokinetic Probe Assembly or nearby on the stack
or duct. They contain a filter for sample collectionand a ball
valve to shut off the sample line during filter changes. TWO
basic versions of filter box assemblies are available, and are
described on this following page.

1. 4" Filter Holder. This is the more popular of the sample box
configurations. A 4" filter holder manufactured by Kurz is
included in the fiberglass sample box.

2. 47mm Filter Holder. This configuration substitutes a 47mm
filter for the 4" filter holder mentioned above, and is used for
low flow versions of the 4200 (See System Specifications).

1 0F 1 FILTERS




THE VACUUM PUMP

Kurz Instruments can provide an optional high quality Rotary Vane
Vacuum Pump with the Kurz 4200 Systems. This is an oil-less
vacuum pump which has an integral AC drive motor. The drive
motor will require 1/4 -~ 3/4 horsepower to operate based on
system requirements. A vacuum relief valve is included in the
vacuum line piping inside the 4200 System Enclosure. The pump
used will pull between 1 & 10 CFM at 0" Hg again based on the
system design. The vacuum pump assembly will weigh between 5 & 50
1bs.

10F 1 VACUUM PUMP
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SERIES 465 CURRENT BOARD

TWO WIRE SIGNAL TRANSMISSION:

Mest Kursz thermal anemometers include . two-wire signal
transmission circuitry, that allows the sensor/flow transducers
to be situated over 1000 feet from the signal conditioning and
power supply electronics. No additional power supply is needed at
the location of the flow transducer.

In considering the two wire system, let us first see how we
transmit a signal from our sensor to the signal conditioning
circuits in our non-two-wire systems. A good example of such a
system 1is one of Kurz’s portable, battery powered instruments.
The two platinum RTD windings in the sensor represent two legs of
a Wheatstone bridge. Therefore, the probe cable is an integral
part of the sensor circuit. Since cables have their own
resistance values, temperature compensation and calibration are
dependent cn an exact, known cable length. If the cable length is
altered, a calibration error is introduced, and recalibration is
required. Since the probe cable is a conductor and has a voltage
signal acreoss it, the cable does not normally exceed 50 feet in
length. Greater lengths impart too much electrical resistancein
the bridge circuit.

In Kurz systems having a two wire signal transmission, feature
the entire bridge circuit which is part of the current mode
circuit board i3 contained in the conduit Jjunction box. The
junction box is mounted to the flow transducer. This c¢ircuit
allows transmission of the signal over a two wire system. It
should be noted that the current output from the flow transducer
is not the industry standard 4-20 mA, but our own current, based
on calibration of the instrument.

To summarize some of the advantages of the two wire signal
transmission method:

1 The output and power leads are the same, no other power
source is needed for the sensor. -

™

Current is drawn from a remote power supply in proportion to
sensor signal changes.

3 The current mode has very high line noise immunity, allowing
the use of a simpletwisted pair of wires.

The two wire cable has two attachment points, the screw terminals
on the transducer printed circuit board in the flow transducer
junction box and the screw terminals on the main signal
conditioning and power supply board. The total loop resistance
for the two conductors should be 4 ohms or less.
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4200 SYSTEM ISOKINETIC SAMPLER CONTROLLER MODULE

The Kurz 4200 system uses an flow is designed for use with the
KURZ Series 730 electric control valves. The 4200 Controller
accepts the stack velocity sensor’s output as an external
setpoint. It then compares the output from the sample mass flow
meter to +this external setpoint. If the two signals agree,
isokinetic sampling is occurring. If not, the comparator sends a
signal to the Series 730 valve. The 730 valve, by either opening
or closing, increases or decreases the sampling rate until
isokinetic sampling is restored.

LIST OF OPERATOR SWITCHES:

ON/OFF Self-Explanatory

DISPLAY Selects Velocity SFPM, Sample SCFM,
Set-Point SCFM or Temperature degF

FUNCTION Selects Isokinetic, Constant Flow
Control, Manual Valve ) \

MANUAL VALVE Momentary Toggle Open or Close *;ﬁﬁ \

O"LL/
FLOW CONTROL SETPOINT Locking Potentiometer

ADJUST . FQ,& e o

DESCRIPTION OF OPERATION SWITCHI
CN/CFF:

Self Explanatory Toggle Switch

DISPLAY:
Velocity SKFPM:

When the DISPLAY select switch is on this position the indication
displayed on the LCD readout is a reading expressed in standard
feet per minute of stack velocity. The signal displayed comes
from the stack velocity sensor.




Sample SCFM:

This is the position the switch will normall @ _on_when

operating the isokinetic sampler system.¥The ™reading “displaye
Ywi be in engineering units and will be displaying the signaly
g from the Series 505 sample rate mass flow sensor mounted inside.
i the GSeries 193, enclosure/ This flow rate is actual sample flow
rate being extrhcted from the gas stream.

Whepirerits

>

Setpoint SCHFM:

In this position the display provides a reading derived from the
setpoint reference voltage as set by the front-panel mounted Flow
Control Setpeint Adjust locking potentiometer. It is possible to
operate the 4200 system non-isokinetically by selecting the
Constant Flow Control position selectable with the FUNCTION
select switch. During non-isokinetic operation, that is,
operation under constant flow control, a sample is ulled from
the stack t__a _constant flow rate.¥In order to sample " at™~a
wconstant rate, the”4200 derives a flow control setpoint from the %=
._front panel mounted Setpoint Adjust locking potentiometer. Under Y;
¢ constant flow control the system does not even look at the stack
f velocity sensor. Conversely, under isokinetic control the stack ]
velocity sensor signal provides the varying setpoint to the 4200
3 Controller. ¥So;  this switch position is the one you will use
when setting up or changing the flow control setpoint of your
system via the front panel mounted locking Setpoint Adjust
potentiometer. When this switch position is selected, the digital
display will give an indication in engineering units of the
setpoint derived from the Setpoint Adjust locking potentiometer
on the front of the 4200 Controller module. Indeed, you can see
the digital display readings change as you manually +tura the
Setpoint Adjust locking potentiometer.

Temperature degF:

When +this switch position is selected the reading indicated on
the digital display will be the stack temperature in degrees F.
The signal comes from a standalone Platinum RTD mounted on the
4200 probe support. The temperature range is 0 to 500 degF.

NOTE: Temperature is an optional feature and is only provided if
specified.




fvarylng setpoint for. flow centrol functions.. The in- -situ sample?_
¥ rate ~mass flow sensor built into the sampllng line provides:  the

¥ stack veloczty‘ sensor -and- the- ‘sample flow rate.sensor are in |
" balance isokinetic ‘sampling is occurring and the flow contrg}__;
¥comparator does- nothing { (and leazg§~.1he_,£lom__centrol valve

itcontrol valve until an lsoklnetxcvsampljng rate is restored

Fsetpoin®’
- signal that is inverted by the. controller circuitry and fed -into %
-1 comparator along with the flow 31gnal from the sampling rate /_
‘mass flow sensor mounted in series with the sampling line !

FONCTION:

Isokinetic:

This is the position the FUNCTION select switch is normally on
during operation as an isokineti ck sampler. This p
sele isokinetic cont ' The stack. velocity sensor 'serves as 3

sample flow rate signal to the. flow control comparator. . When the,

undisturbed). gAny ‘imbalance of’gcourse causes action in the fIOWf

Constant Flow Control:

This is the position the FUNCTION gelect sw1tch would normally be
set on to operate the 4200 as/a constant sample rate flow
controller. Or in other words pull the sample from the stack
at a constant rate rather han isokinetically sampling by
tracking to the stack velocity! When operating as under Constant
Flow Control, the flow control system in the 4200 Controller rack
medule makes use of its own internal setp01nt sxgnal as set via

adjustment. potentlometer provides a’ voltage rererenceg

on the

;elsoklnetlc stgckgggg?g); & comparator then generates a voltage
error signaI whi T sends to the flow control valve to change

either[o en or close it as needed any amount
rator generates the error smgnal to drlve £
and the!

Vdc sxgnal and drives the motor to close the valve if it is a
minus 15 Vde signal. The valve stays in its last position until
it receives an error system, and only moves while an error signal

is present. L,
C/?‘V\-JL
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Manual Valve:

When this switch position is selected the controller allows the
operator to manually operate the MANUAL VALVE switch. This switch
allows the operator to manually open or close the valve at will.
The switch is a momentarily closed toggle switch. Since the valve
starts moving and keeps moving either toward open or toward close
only when a plus or minus 15 Vdc voltage is applied to its motor,
the operator must hold down the switch in the desired position to
create opening motion or closing motion in the valve. When
released the MANUAL VALVE switch automatically springs back to
the non-active center position. If the operator desired to see
the effect on flow of manually opening or closing the valve the
DISPLAY select switch should be set on Sample SCFM.

MANUAL VALVE:

This is a momentary closed center off switch which allows the
operator to manually open or close the flow control valve to a
degree proportional to how long the operator holds the switch
down. Valve motor speed is typically 30 seconds from full open to
full close although other speeds are often specified. Thus, the
operator would have to hold the switch down a full 30 seconds to

move from full closed to full open, or 15 seconds to move from
full closed to half open, etc. The FUNCTION select switch must
have Manual Valve selected in order for the operator to use the
MANUAL VALVE Open/Close toggle switch. Further, +the DISPLAY
select switch 1is normally set on Sample SCFM +to allow the
operator to verify that flow is indeed changing as the valve 1is
manually opened or closed.

FLOW CONTROL SETPOINT ADJUST:

This is the front panel mounted locking potentiometer to provide
setpoint adjustment when the KURZ Isokinetic Sampler Controller
system is relying on an onboard setpoint signal rather than
isokinetically tracking the stack velocity sensor. This front-
panel mounted locking potentiometer has a simple potentiometric
effect on a supplied voltage which it trims to between 0 and 5
Vde to supply the setpoint signal to the controller comparator.
This potentiometer is a 10-turn potentiometer. ¢

e Ao

hg) et




A NOTE ABOUT OFERATION UNDER CONSTANT FLOW CONTROL:

During operation as a constant flow controller the sample rate
mass flow sensor is operating as a simple mass flow meter.
Normally, Kurz mass flow meters, such as the Series 505, have a
10:1 rangeability or better. In flow meters such as the 508 the
mass flow sensor sits behind a flow conditioning nozzle and also
has typically 10 pipe diameters straight section upstream of the
nozzle and mass flow sensor. This provides good flow
conditioning.
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The Series 151 and 142 Option

Series 151 electronics incorporate signal conditioning,
linearization and multipoint averaging of the sensor signals
connected to the series 151 unit.

The series 151 unit receives one or more sensor flow input
signals through a field wiring terminal strip. The maximum
number of signal inputs for each series 151 unit is eight (8).

An example of the number of linear cards required is as follows:
If +the system requirement was five (5) sensors then five (5)

linear cards would be required located at the mother Dboard. If
the system required eight (8) sensors, then eight (8) linear
cards would be required. However, if the requirement was for

nine to sixteen sensors an auxiliary module would be required.

This auxiliary 151 a slave unit A will be summed with the master
unit. As many as three (3) auxiliary units may be summed with
the master unit for a maximum of thirty-two (32) sensors averaged

together.

Sensor signals are in the form of a current loop. Voltage is
sensed by means of current path through a high quality current
sense resistor associdted with it. The current sense resistors
are located on a mother board which alsc has attached to it the

signal conditioning, linearization and multipoint averaging

electronic circuits. The signal conditioning and linearization
of the flow signals are performed by one or more linear circuit
cards. These cards are mounted to the mother board on standoffs.
The power input and signals in and out are connected from mother
board to linear circuit card by means of gold plated snap-on
connectors and ribbon cables.

Signal from the current sense resistor is input to the 1linear
circuit cards through the above-mentioned ribbon cable connector.
This signal is zero-based (normalized to zero) and spanned
(adjusted for maximum) to yield a signal over the calibrated flow
range of zero to five (0-5) wvolts DC. The adjusted signal in
turn is adjusted once again through a linearization method to
give an output signal proportional to flow. This ocutput signal
is scaled for zerc to five (0-5) wvolts DC linear. Signal from

the linear output is sent via the ribbon cable to +the mother

board to be summed and averaged with any other linear output
signals.




are more than eight (8) sensor signals, <the average
from the auxiliary slave module(s) will be summed and
averaged with the master module. This in turn yields an overall

If there
signal(s)

system
systenm

signal average. The voltage level output signal for the
average is a linear zero to five 0-5) volts DC.

The

142 profiler option allows the system user to read the

jndividual signals by selecting them through rotation of a
selector switch and banana plug jacks which brings out the linear
voltages. The first position on the master panel with a 142
option would be averaged with sensor positions following, up to a
maximum of eight. The selector switch will be locked out at a
position representing the maximum number of sensors if less than
eight. The auxiliary modules will have swiich positions of nine
through sixteen, seventeen through twenty-four, and twenty-five
through thirty-two for auxiliary modules A, B and C respectively.

auxiliary modules do not have an average pesition, as the

The
average is the overall system average.
The D-option provides the user with a 4-1/2 digit display readdut
for direct reading of the system flow.
As noted above the 142 and -D are optional and are not provided
the user unless specified in the customer purchase order.
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SERIES 191 POWEE SUPPLIES

Series 1891 power supplies are provided within the series 183
systenm enclosure for purposes of powering up the sensor
assemblies. The power supplies are sized based on the current
demand of the combined individual sensor currents.

The series 191 power supplies opperate on an input supply voltage
of 115 VAC/80 HZ. Provided by the series 191 supply 1is a
regulated 20-24 Volts DC.

The power supplies are typically attached to a 18 inch rack panel
and secured in place near the top portion of the series 193

system enclosure.

Wiring terminals are provided at the rear of the power supply,
mounted to a bracket attached to the supply. These terminals
allow +the supply to be removed and replaced as a unit to aid in

serviceability of the supply.




SERIES 191 POWER SUPPLIES

The table below shows power-supply selections matched with the number of sensors you

Power Sdppiy

191-2.4 or 191RM-2.4
191-4.8 or 191RM-4.8

191-12 or 191RM-12

plan to use.
No. Sensors
1-3
4.7
8-15
POWER SUPPLIY

Model 191-2.4 Power Supply (2.4 Amp)

For use with Series 193 Fan-Cooled Enclosures

Model 191-4.3 Power Supply (4.8 Amp)

For use with Series 193 Fan-Cooled Eaclosures

Model 191RM 4.8 Rack Mount Power Supply (4.3 Amp)
5.25" High x 19" Wide Rack Panel. Foruse with
Series 193 Rack Chassis Equipped Enclosures

Model 191-12 Power Supply (12 Amp)

For use with Series 193 Fan-Cooled Enclosures

Model 191RM-12 Rack Mount Power Supply (12 Amp)
5.25" High x 19" Wide Rack Panel. For use with
Series 193 Rack Chassis Equipped Enclosures

Operation of any Series 191 Power Supply at 220 Vac/S0 Hz
Add -X to Series 191 model aumber.




THE SAMPLE RATE MASS FLOW SENSOR AND ELECTRONICS

The mass flow sensors for the sample flow rate is identical to a
standard Kurz 505 mass flow meter. The Series 505 are rugged,
industrial-grade, extended-life solid state flowmeters which
feature type 304 stainless steel construction as standard. The
sample mass flow rate sensor has 1ts own two-wire current
transmitter. The sample rate mass flow meter also allows long
cable runs from a few feet to hundreds of feet with no signal
degradation, by virtue of its two-wire current mode transmitters.
In the 4200 system, electronics for the sample rate mass flow
senscor are mounted in a rack module inside the 4200 system
enclosure. Overall accuracy 1is two percent of reading + 1/2
percent at full scale. Repeatability is 0.25 percent. The linear
0~-5Vde output signal is available on the rack module’s rear-
mounted terminal strip. NBS-traceable calibration is standard,
along with calibration data and certificate. KURZ mass flowmeters
automatically correct for changes in gas temperature and density.
Therefore, readings are automatically referenced +to standard
conditions without any tedious manual calculations. Flow 1is
usually scaled in SCFM. Reference conditions are 25°'C (77'F) &
760 mm Hg (22.82" Hg). At these conditions air weighs .074

1lbs/cubic foot.

PRINCIPLE OF OPERATION

The Kurz Series 505 Mass Flow Meters use +the Kurz unigue
"DuraFlo" TM probe, which consists of a rugged cylindrical
constant-temperature thermal sensor. The sensor responds to gas
mass flow across +the heated sensor. The mass <flow sensor 1is
heated to a constant temperature above that of the gas stream
while the temperature sensor 1is used as a reference for
temperature compensation purposes. temperature compensation is
stable over a range of -20°'C to +60°C.

The mass flow probe is not a fragile hot wire. Because it 1is
rugged and large, it 1is Dbreakage resistant, relitively
insensitive to particulate contamination, and manually cleanable.
The Kurz- flow meter does not use flow restrictions to measure
flow rate,hence it has a very low pressure drop.




SERIES 435 ANALCG LINEARIZER BOARD

Kurz flow sensors have a nonlinear flow curve and require
linearization if a proportional flow to voltage signal is
desired. The series 435 analog linear boards provide a highly
accurate flow signal after the flow signal has been linearized.

The series 435 board may operate either as a voltage mode or
current mode linearizer. Sensors transmit a flow signal to the
series 435 circuitry at which point the signal is normalized to a
level of .000 volts DC at the no flow condition and 5.000 wvolts
DC with the full scale flow rate. This 0-5 volt DC signal is
nonlinear and must be broken up into segments and adjusted to
yvield a linear output signal.

Series 435 analog linearizer boards utilize a break-point
linearizer system to achieve a linear output signal for a
nonlinear input signal. This system requires a number of break-
points to get the desired linear output signal accuracy.

Analog Dbreakpoint linearizers operate as follows, a series of
amplifiers are set up to trip at preselected levels. The
individual amplifiers are adjusted as required such that a linear
voltage output will result. Each amplifier output is added at a
summing amplifier. What happens is this, as the flow signal
increases more amplifiers turn on and sum together to provide the
linear output signal. ‘

The series 435 analog linearizer has an integral power supply
that provides power both to the linear circuitry and alsc to the
flow transducer. The unregulated voltage powers up the flow
transducer, however the linearizer requires regulated supplies
and this is achieved with the use of zener diocdes or voltage

regulators.

These analog breakpoint style linear boards have many adjustment
potentiometers and must only be adjusted by a factory trained
technician or qualified personnel with the proper test and
calibration equipment. Any nonfactory calibration will void the
warranty.
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SERIES 730 ELECTRIC ROTARY RAMP METERING VALVES

The Series 730 Electric Rotary Ramp Metering Valves represent a
new concept in electrically actuated metering valves. Within the
730 Series family of valves, a specific model will be selected
for your particular system. Unlike competitive electrical
metering valves, the Series 730 combines the electric drive
motor, the valve body and limit switches into a well-designed,
integrated package. The flow ccefficient (Cv) is linear over a
wide range due to its nearly 300 degree rotation between shutoff
and full open. A remarkable feature of the 730 is that it
incorporates a complete flow shutoff feature not found in other
fine metering valves. In addition, the orifice size is unaffected
by changes in system pressure and the valve remains in its last
position during constant flow or during power shutoff. The
standard valve incorporates a high-torgue, DC gear motor designed
to be opérated by error signals from the 4200 Isokinetic
Controller. Each valve is constructed of aluminum or 318
stainless steel and includes an 0-Ring sealed motor cover with a
1/2-inch FNPT conduit fitting. Only two wires are ©required to
operate the standard Series 730 valve for ease of installation.
The standard full open to full close time is 60 seconds, but
other valve speeds can be specified. The Series 730 valves may be
used with most fluids, including steam and liquids. Special
‘materials of construction may be specified for hostile fluids or

environments.
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A VALVE DESIGNED EXPRESSLY FOR FLOW CONTROL PRODUCES A Hi¢

FIGURE Cy TO SELECT A VALVE

1. To find Cy

Cv=SCFMV (460 + °F) G
2267 V PSIA x AP

G = Specific Gravity of the Gas
PSIA = Absolute Pressure on Iniet Side of Vaives

SCFM = Standard Cubic Feet Per Minute
{25°C 760 mmHg)

AP = Differential Pressure across the Vaives

Note: When the upstream pressure is more than twice the
down stream pressure the AP value used is half the absoiute
upstream pressure. Example: 2684.7 psi absolute upstream
venting to atmosphere or 14.7 psi absolute downstream use
132.4 as the AP. .

2, Select the next highest value for Cy to allow for full flow.

3. To caiculate the estimated pressure drop across the valve

for a select Cy:

AP = (SCFM)? (460 + °F) (G)
513.7 (P1) (Cv)?

P71 = Inlet Pressure Absoiute
Cv = For Vaive

G = Specific gravity of the Gas

&
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H PERFORMANCE SYSTEM

“An appealing featurs of the 730 valve is the extent o which the electric
drive motor, the vaive body and limit switches have been combined into
a technically superior, aesthetically pleasing, integrated package.”

The Series 730 Valves were expressly designed by Dr. Kurz
for mass flow control applications. The design utilizes a rotating
disc with a precision mathematically modeled heiix machined
onto the face. We call this helix the “ramp”. This disc rotates
over an iniet orifice and an outlet orifice which are perpendicu-
larly disposed reiative to the face of the disc. The orifices are
sized for the specified Cv or coefficient of flow. A DC gearmotor
is used to rotate the disc or “vaive rotor” to meter flow. Because
the 24Vdc motor is only intermittantly active, and is never oper-
ated at more than 15Vdc, extremely long motor lives are
enjoyed.

This photo shows the 730 Series
Valve with the motor cover re-
moved. Note that the motor is
fixed to a motor mounting plate
which is, in turn, mounted to the
vaive body via standoffs. Snap
apart electrical connectors (not
shown in this photo) allow motor
interchange in the fleld without
any tools other than a screw-
driver. .

Noto the O-Ring circumfarentiaily

disposed around the valve body
for providing a motor cover
environmental seal.

Series 730 Valves are available in 6061-T6 Aluminum, or 316
Stainless Steel. Motor cover housings are always the same
material as the rest of the vaive. The motor covers include a
cable fitting, but this may be removed in order to run conduit
directly into the 2" FNPT fitting. The motor cover may be re-
moved for valve servicing, motor interchange or hookup by re-
moving the 4 socket cap screws circumferentially mounted to
the base of the valve motor cover housing.

This photo shows the microswitches that function as rotor travel
limit switches, and correspond to Full Open and Full Close vaive
positions. Note that they are actuated by a pin protruding from
the vaive rotor bearing cap. The vaive rotor bearing cap aiso
accepts the DC gearmotor shaft and its shear pin. Note the
diodes wired across tha limit switches. When the limit switches
break the circuit to prevent any further rotation, the diodes allow
reverse polarity voitage to flow to move the rotor in the opposite
direction and off the limit switches.

Note tha Shear Pin Protruding
from the DC Gear Motor Shaft.

CROSS SECTION OF VALVE
SHOWING SHUT-OFF POSITION

CROSS SECTION OF VALVE
SHOWING SLIGHTLY OPENED POSITION

L —— et mee e a et e e e




SPECIFICATIONS continued

SPECIFICATION RELEASE NO. 7500-8/87

OUTPUT
Linear 0-5 Vde, 20 ma Maximum.

" LINEARIZATION

11 breakpoint analog voitage offset type (11 ampilifier stages)
plus zero and span.

Optional DIGITAL linearizer available.

CONSTRUCTION
304 stainiess steel standard, scheduie 40, MNPT, 316 S.S. and
Monel optionally available.

PRESSURE RATING
See model selection table in 505 brochure.

TRANSMITTER ENCLOSURE
Aluminum weatherproof junction box. Class | groups C,D; Class
1i groups E,F,G. Rated for hazardous environments.

DIMENSIONS
See model selection table in 505 brochure.

'SERIES 71G ELECTRONIC VALVE

CONTROLLER

DISPLAY

44 digit LCD display driven by 3"2 digit IC voitmeter. Maximum
engineering units displayed 19890, Least significant digit is a
static zero provided for convenience in readability.

OPERATOR CONTROLS

ON/OFF )
DISPLAY SELECT: Flow Rate, Setpoint, External Input
FUNCTION SELECT: Flow Control, Manual Vaive,
External Input

MANUAL VALVE

SETPOINT ADJUST

SETPOINT SPAN
0-100% of flow

SETPOINT ACCURACY

+=1%

POWER
110VAC/60Hz

ENCLOSURE
4.2" wide x 7" high rack module standard.

SIGNAL IN

Accepts 0-5Vdec process variabie input normally provided by
505 Series Mass Flow Meter. Alternatively accepts 0-5Vdc pro-
cess variable input provided externally. 710 controller modules
are also available which accept 0-2Vde, 4-20ma, or 1-5Vdc
process variable signals. Consulit factory regarding other exter-
nal inputs.

SIGNAL OUT
Plus .and minus 15Vdc, drives 730 Series valve over two-wire
hookup (2nd wire is ground).

HOOKUP
Rear mounted barrier screw terminal provided for hookup of
signal in and vaive control signal out.

T I — RATARY RAMP™=

METERING VALVES

CONSTRUCTION

Available in 304 stainless steel, 316 S.S. and 6081-T6
aluminum. See 730 Valve model selection table. Monel con-
struction optionally available in some cases.

SEALS

Viton™ flourocarbon standard. Other materials available for best
compatability with application include: Flourosilicone, Nitrile or
Buna N, Ethylene Propylene, Butyl, Polyacrylate.

MOTOR

24vVde gearmotor derated by operation at 15Vdc maximum.
Available in several gear ratios to effect different OPEN/CLOSE
cycle times. Normally highest available gearing is used to
achieve most precise (smallest) movement in output shaft. This
results in finest incremental movement of vaive rotor (e.g. most
precise valve actuation).

Available gear ratio’s are: 2426:1, 1804:1, 1419:1, 728:1, 426:1,
218.4:1, 65.5:1.

CYCLE TIMES

Full CLOSE to Fuill OPEN is normaily approximately 35 to 40
seconds when the 2426:1 ratio gearmotor is used. Less pro-
nounced gear ratios resuit in faster cycle times, but can resuit
in loss of some precision in fine metering. Select other cycle
times only where flow is rapidly changing. Consult your local
Kurz Representative or Factory Applications Engineer.

Note that It is very simple and economical to swap out gear-
motors in the field with only a screwdriver should you wish to
change valve cycle time.

HOOKUP

Two-wire. One wire is ground. The second wire carries the
+15Vde or ~15Vdc which opens or closes the vaive respec-
tively.

MOTOR COVER

Aluminum cover provided with aluminum valves. 304 stainless
steel cover provided with 304 S.S. vaives, 316 stainless steel
cover provided with 316 S.8. vaives. All motor covers include
cable fitting which may be removed to run conduit into the %"
FNPT fitting provided.

SHUTOFF

While a pressure assisted shutoff plug is a standard feature, the
Kurz 730 Series Valves are metering valves, not shutoff vaives.
For users requiring 100% confidenca in total shutoff we recom-
mend installation of a simple normally closed solenoid valve
downstream of the Kurz valve. The solencid vaive may be
automatically opened when the Kurz valve moves off the full
closed position limit switch in the Series 730 Vaive.

LIMIT SWITCHES

Microswitches instailed at the full closed and full open positions

~of the 730 Series vaives break the circuit to the vaive and

prohibit further motion until reverse polarity voitage is received
to move the vaive off the limit switch. As mentioned above,
these limit switches may aiso be used to control a shutoff sol-
enoid valve downstream of the Kurz Series 730 Vaive.

IMPORTANT NOTICE
Specifications are subject to change without notice. Kurz Instruments
reserves the right to make engineering changes and product improve-
ments at any time and without prior notice. Consuit your local Kurz
Representative or a Factory Application Engineer for information regard-
ing current specifications.

IN NORTH AMERICA

(1-800-424- 7356)

@¥198X KURZINSTRUMENTSE INCC - 24TF GAROERS FICALK- MONTEREY, C3 SISA0K USAI- (408) 646 591~ TELEW 172275~ FAOR(AGER 64852988 -




SAMPLE FLOW RATE TOTALIZER

This unit is a six-digit resettable or non-resettable (customer
specified) totalizer which fits into the 4200 Systenm Enclosure.
The +totalizer is a stand-alone rack module unit. It converts an
analog input voltage to frequency, which is then divided to yield
the desired pulses to increment the mechanical counter. The
counter will hold reading during power off conditions, of course.
In the 4200 System, the totalizer is usually set up so that one
count (one digit on the counter) equals 1 SCFM of sample flow.

MODEL 101RM FLOW TOTALIZER MODULE

The 101RM Flow Totalizer module is 1.4 inches wide (1/12 rack),
with six non-resettable digits. This totalizer, and other units
listed below, may be set up at the factory to totalize total duct
or stack flow in any units convenient to the user. Examples
would be SCFM or Pounds Per Hour, etc. The totalizer uses a
voltage-to-frequency converter which in turn increments a
mechanical counter. Divide-by logic and Jjumpers allow the
totalizer to be set-up as desired, and the mechanical counter
holds its count during power off states. This counter is non-
resettable since many users want to avoid having the counter
reset to zerc casually by any passersby.

MODEL 101SRM FLOW TOTALIZER MODULE

This module is 2.8 inches wide (1/6 rack) and includes six
resettable digits. It is identical to the 101RM above except
that the counter may be reset to zerc via a pushbutton on the
front of the rack panel.

MODEL 101S/111RM FLOW TOTALIZER/ALARM MODULE

This module combines a resettable totalizer with a dual alarm

module. It is 2.8 inches wide (1/6 rack). The totalizer is
identical to the 101S mentioned above. The dual alarm board has
two contact closures with 5 amp rating. A common use is to trip

alarms for high and low flowrates.
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g NOTES: UNLESS OTHERWISE SPECIFIED
5

A\ MICRO JUMPER SHALL BE USED AS REQUIRED.

I THIS DRAWING TO BE USED IN CONJUNCTION WITH SCHEMATIC DIAGRAM 3230001,
A\ FOR OPTION 4-20mA IN, 4-20 mA OUT ADD A WIRE JUMPER BETWEED PADS.
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MODEL 161RM TEMPERATURE MODULE

& special EVA sensor with a third winding that functions as a
platinum RTD may be substituted in place of one of the regular
EVA sensors used on the IK-EVA probe assembly. This temperature
sensor will then wire to the system electronics enclosure via the
two wire hookup feature. At the system electronics enclosure,
the model 161REM temperature module provides a linear output of 0-
5 Vde. If the user desires to further transmit the signal from
the system electronics enclosure, we recommend adding another
132RM 4-20 mA cutput mcdule. Available ranges are 0-25Q0‘'F, O~
500'F and 0-1000°‘F, depending on the specified EVA sensor
temperature rating. The 1681RM module is 2.8 inches wide (1/8
rack).

MODEL 161RM-D DIGITAL TEMPERATURE MODULE

This module is the same as the 161RM described above, except it
includes a direct-reading digital display and is 4.2 inches wide.
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O SERIES 111 DUAL ALARM

Series 111 dual alarm units provide the user with adjustable set
points one high and ‘ocne low. The circuit operation is basic and
straight forward. A reference signal 1is adjusted for each
setpoint (high & low), the resulting signals are present at
comparator amplifiers which also sense the feedback flow signals
and in turn will trigger an alarm. When the setpoint is crossed
over the amplifier turns on a transistor which in turn causes the

relay to energi:ze.

Dual Alarm units are provided with 1/2 amp relays in the normally

-open position, on energizing they close. Opticnally available are
5 amp contacts in either the N/O or N/C position. Relays may also
be set up for fail safe operation such that under power failure
they will de energize to alarm.

The Series 111 units are alsoc sold in rack module configureations
and carry the 111RM model number. This module is 1.4 inches wide
(1/12 rack), has two 1/2 amp relay closures, and is commonly used
for high and low flow alarms. Rack modules with the 5 amp option
require the next larger rack size, 2.8 inches wide (1/6 rack).
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MCODEL ETI-RM ELAPSED TIME INDICATOR MODULE
(optional)

The ETI-EM is 2.8 inches wide (1/8 rack). The ETI counts hours
and operates anytime the system is under power. ETI’s allow the
user a local indication of elapsed time, such that a total sample
time may be known for various monitoring purposes. An alternate
purpoes may be to set and maintain a service schedule on the

system.

The ETI is powered by 115 VAC/60 HZ and provides a local readout
in hours of elapsed time, based on how many hours the system has
been powered up. The user should keep a record of the elapsed
time any time the filters are replaced or the system is shut down
to allow accurate effluent monitoring.
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1. PURPOSZ )

1.1 This specification provides ganeral stovrage ecriterfa and
specifias cthe miaimua Storage and maintanance requirameats for
the supplied equipment for pericds up to five years at the

maaufacturer's facilities, tha plaat sites, or ocher storage
facilicies.

1.2 The storage and maintenancs raquirezents heraefa are to be
implecented by the Owner or Contractor wheraver the e uipmens is
assigned to storage, either ac the sites or at other facilities.
since these requirements ideatify the final storage eaviroameats,
they acve also to be urilized by KII Projects, Design Eagineering
and Qualicy Assuranca-Enginee:ing Equipment and Installatioca to
develop proper Vendor packaging. .

1.3 The raquirements herain and additional or maintenance
raguiremants given ia KII approved Vendor lastruczioca maauals or
storage iastructions are coasidarad aiaigum warvanty. Actual
storags conditions may require addicigmal spacial coasiderations.
In the casaz of coaflicts between this specificatica aad KII
approvad Vendor manual or special instructisas, the more
stringent raequirements shall apoly.

2. APPLICA3LE DOCUMENTS, CODES, AND STANDARDS
2.1 The equipment Storage requiresments described by this

specification ‘shall be designed in accordaace with tha followiag
documents to the extant specified herein.

'2.2 Codes and Standards

2.2.1 Milicary Standards and Specifications

&. Desiccants, Activated, Bagged, Packaging Use and Static
Dehuzidification. .

MIL-D-3464
MIL-3-131

b. Barrier Material, Water Vaporproof, Tlexible
2.2.2 Americaa National Standards Instcituta QANSI)

a. Packaging, Shipping, Raceiving, Storaga and Handling of
Items for Nuclear Power ?lancs, ANSI N45.2.9 - 1974,

3. DESCRILPTION
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‘a 3.1 The praservatioa of equipment during all warahousing or ia-
. - planz storage coansises pPrizarily of keeping the equipmant CLEAN
~, AND DRY and protacting iz from physical damaga. This 1is besz

assured through planaiag and iaplementatioa of a storage prograa,
including provisions ~for adequata facilicas and for pericdice
inspection and maintanance of all equipment.  Accordiangly, this
cdocumeat provides aquipmeat aand ®atezial szorage requirameats for
usa in development of a storage prograz. Tae storage,
maintenance, and envirocmeazal requize=2ats in Ssetion 4 and
Table 1, plus KII approved Vendor mamuals or approved Vendor
storage iastructions, should be sufficient guidance for the
program to be foraulated. However, iz should be recogunized that
the actual storage conditions may requirae additional pracautiouns,
and good judgament must be exercised oa the parc of the perscanel
respoansible for the storage. Basiec respoasibility €for storage at
the plant sites beloags to the Owner.

3.2 The maintenance of clean and dry storags via a tamparaturas
controlled heated warehcuse for as much oz the equipmeat as
possible is emphasizad. Such storage coaditions lizic equipaent
‘and  air tamperatures changes ia the warahouse, chereby reducing
the possibility of condensaticn on tha equipzens.. Coundeasation
cccurs when the equijment C22peratuve is allowaed to drop below
the dewpolnt of the surrounding air. If the equipment and air
tezperature izitacions do not comecwol condensazion, as aighs
*  occur under very humid conditions, it may be advisable to raduce
(. the relative humidity of the ai- By dehumidification, thus

raducing the dewpoint temmeratura. For exanple, under 90 parcent
: relative humidity and 80°F air Cemperature the dewpointc is 76.5
e °F, whereas at 40 perceat ralative bumidicy and 80°F air
texperature the dewpoint is 32.59F.

3.3 To establish storage criceria, thrae environmental
cataegories of storage are defined as they relate to the general
types of areas norzally available for storage. Equipment is then
assigned to one of the categories. Thesa categories are: Iaside
Heated (IH), Inside Unhearad (IU), and OQucside (0). Anothew type
of storage occurs at the plant sites when equipzent is moved iato
the plant buildings for installaticn and is defined as 1ia-plant
storage.

3.4 Definiticns of tarms used herain as follows:

a. CONTRACTOR--The agency undar contract for storage of
the equipameat.

b. OWNER--The customer, f.e. the power ccmpany.

o~
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€. SHALL and SHOULD--This documeat csntalas both mandatory
and guidance inforaaticn. 'Shall'™ or fgus:z" iadicates
mandatory requiremeats, while "should" or "may"
indicataes recoamendatiocns as good practice. Deviatioas
or substitutions for mandatory reguirezmeats shall
require approval by RII Desigan Eagineering.
.Recommendations are not mandatory.
3.5 The specifications herein are divided iato General Storage
and Maintenance Requirameants (Sectzion 4.1), -Special
Considerations for Storage (Section 4.2), and a listing of KII
supplied equipment (Table 1).

4. RIQUIREMENTS X
4.1 General SCQrage and Maintenance Raquirements
4.1.1 Storage and Maiateanance Program .

4.1.1.1 A most importaat part of equipmant warranty protection
is a plananed, periodic iaspection and _maintenance program
including docuzentad rasults. This is to eamsura that storage is
providaed ia a proper mamner without degradation of the equipzent.
A storage prograz shall be developed by the respousible
Contractor or Ownar for all equipmenz. At the plant site the
prograa shall include raceipt inspection through in-plant storage
at the equipment's £inal locaticn and comtinue until the start of
pre-operational ctesting. Basic respomsibility for the sits
program and storage rasts with the Owner.

4.1.1.2 The sterage progran shall fulfill the following
requlirements for control of items while in starage.

1

2. Inspections and exazminations shall be performed on a
periodic basis. ' Minimum quarterly inspections are
recommended with monthly ianspections.as appropriace.
Any deficiencies shall be corracted and documentad.
Some characteristics to be vwverified during these
inspections are:

Identificacion and marking
Protective covers and seals
Coating and preservatives
Lubrication

Desiccancs or anitrogen atmosphere
Physical damage

Cleanliness

[lNlﬂATED /C,'fé'- 7/‘{-/;}' OWG NO, A3700! IF!E‘I. A SHT & CF 14




RKII should be notified as sooa as possible (not to
exceed 30 days) conceraing any physical damage or need
for repairs. :

B. The care of items in scorage shall be es=ablished by
developing wvitten procedures of instructicas ia
accordance  with requiraments herain and the KII
approved vendor iastruction manuals or storage
instructions.

€. Wricten records shall be prepared to document the
inspectioas performed, the performance of maintenance,
and the disposicion of noanconformances and repairs.

4.1.1.3 Receipt inspection shall be perforzed on all f{ancoming
equijaent to be stored. As part of the inspectioca, the packaging

-aad coampoaents shall be faspectsd for dazage and be iaventoried

for completeness. The appropriate damage or shortage repor:s
sahall be preparad promatly.

4.1.1.4 Receipt inspection should be performed without
destzoying the shipping/storage protection providad by the
manufacturer. If it is necessary to remove seals such as tank
esvers, pipe caps, plyechylenme wrappings, these shall be replaced
prior to storage. The receipt inspectzion shall also datermine or
verify that the packagiag is sufficient protectica for the type
storage instructions/manuals. ,

+4.1.1.5 The equipment storage is subject to audit in conformance

with <this specification, RII approved Vendor storage
instructions/manuals, aad the Contractor's program.

4.1.2 Storage Facilites Raquirements
4.1.2.1 Inside Heated (comparable to Level B of ANSI £5.2.2)

4.1.2.1.1 Inside heated (I@) category is defined as storage in a
clean, fire resistaant, weathertighet, well ventcilated buildinag
(warehouse). The temperature of the warehouse is to be
controlled with heating and ventilating systams to ensure that
condensation of moisture does not occur ca stored parts. This is
the optimum storage condicion for all equipment, except for
special equipment such as electronic devices which may require
huaidicy control wichin specified limirs.

4.1.2.1.2 Other requiremeats for Id storage are as follaows:

FMTIAT':‘D AFE | 1/4/757]0WG NO. 537001 REV.,  |SHT 5 VOF 14




8. Iaternal cleanliness of equipment and- flow elements
shall be maintained by closiag opeanings whers possible
by plugging, capping and/oz sealing wich tape (approved
types). But weld pTaps on valves and spool pieces
shall be reinstalled over plywaod ta bettar. protact the
weld preparaticn.

b. All equipz=ent shall be protected agaiast rodeat aad
insect damage. Electrical equipment, and motors in
particular, shall be providad wich scresas, shields,
etc., to preclude eatry. :

c¢. Equipment shall be protected from mechanical damage.
The proper use of racks, pallets, and handliag
equipment so arranged as to minimize damage to the
storad equipament during handling.

d. All equipmeant shall be procected from dust aad dirs.
Large equipment should be eoverad wich pelyathylene if
i1t is not .adaquately protected ia ics as-shipped
comndicion. Small'equipment should be Pagged in
polyethylene or storad in clean, closaed boxes. Note
that saall parts are generally listad for warshousa
storage where they can be under iaventory control to

| (. " ' reduce risk of loss. '
‘ 4.1.2.2 Inside Unheated (comparable to Level C of ANST 45.2.2)

4.1.2.2.1 1Iaside unheated (IU) category applies to storage
within a building as defined in storage but is not heated. 1IN
also applies to individual housing made only for a large
component such as the shroud or steanm dryer. Any building
provided as an individual housing made only for large coamponents
shall meet the same requirements as for any other IU building. A
wood or other framed shaelter with only polyethylene walls does
‘not afford completa weather protection and does not meet IU
requirements.

4.1.2.2.2 Other requiremeats for IU storage are:

a. All those listed under IE storage, 4.1.2.1.2, items a
through d. :

b. The equipment shall be stored off the floor oa suicable
skids, pallets or racks.

KURZ
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€. All water ov other liquid capable of fraezizg at outside
tazpearaturas shall be drafmed froa the equipaent proior
€o stovage and/or such verification obtained. This is
particularly applicable to heat exchangerss, equipment
haviag cooling wazer coils, gages, etes. which may have
been test operatad or hydrostatically teszed.

d. Preservative ccating applied to the equipaent.or addad
shall be maintained, 1i.e., paint, oils and eoatact
preservatives. .

4.1.2.2.3 In addition, a subcatagory, insids unheatad controlled
(LUC) is utilized in Table 1 to identify the need for special
proteccion against condeasation for a componeat ot part theraof.
IUC also applies to condeasate protection for the enktire

&

component if it is equipped with electrical or air cperatad

‘'deavices. Listed below are four methods by such condeasaka

rotection may be provided, and all raquirze percisdiec iaspection
P - 3 g P T
and maintenance. X

a. Bagged desiccant within a scealed enclosure. The
desiccant may be inside the coamponeaté far iataramal
procactiocns, and/or the entire compoasnt may be sealed
in a container or wrap with a desiccant enclosed. A
maans of checking the relativa huzidity wich the
enclosure/container shall be provided and the desiceant
changed when indicated. A vapor barriaer wrap octher
than polyethylene nust be used to raduce fraquency of
disiccant change.

, b. Local heatiag by strip heaters, light bulbs, etec.,
inside a tent-like structure to maintain the equipment
surfaces degrees above the ambient air temperature.

€. Pressurized nitogen atmosphere to minimize condeasacica
and oxidation om intermal surfaceas.

d. Approved preservatives to protect unpainted carbom steel
surfaces. Such preservatives shall be in accordance
with the KII approved Vendor instructicaus or approved
KII Engineering.

The selection of an IUC method for a parczicular component
shall be by the Coatractor or Owner, uanless specifically
designated herein or ia the KII approved Veadar's iastcruccioas.

4.1.2.3 OQutside Storage (comparable to Level D of ANST 45.2.2)
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4$.1.2.3.1 pu:si?e Storage (0) is subject to the sice locarion
coasideraticns given ia Secticn 4.2.2 and the raquirements listed
below: .

a. TIteas ¢ and & as listed uader £.1.2.2.2.

b. On equipment where fntarmal cleznliness or operation

C could be adversely affacred by dirt or contamination,

openiags shall be plugged, capped, or ocharwise sealed.

All plugs and caps shall be securaly attached to the

equipmeat to prevent their inadvertasnt reaoval. Larga

iCtems such as tanks and heas exchangers, with all

epeningstightly covered, need not be crated, but the
established preservatives shall be maiataiped.

¢. All equipment and equipmant coatainers shall ba storad
off the ground ca suitable skids or cridbbing aand
coverad to protact the equipment su-facas from direct
exposure Lo the weather. Canvas cloth or other
weather resistant maserial oust be usad. The cavaring
shall be lashed dowa aad provide drainage of
pracipitation without formation of watar pools.
LIARANCE BETWEEN THE COVEIRID EQUIPMENT AND THE GROUND
LEVZL SHALL BE SUFFICIZNT TO PERIMIT AIR CIRCULATION,
TZUS MINIMIZING CONDENSATION ON TH:Z ZQUIMENT.

4.1.2.4 1In-Plant Storage

4.1.2.4.1 1In-Plant storags at the site is storage of the
equipment in the plant usually at or near its final installed
location while it is being installed aad/or readied for
operation. Because of the surrounding constructicn work, it is
during these storage periods that the equipment L{s ofzen least
protected from dust, dirt, and moisture. Caraful planaing
survelillance {s required in-plant to assuze that the equipment is
adequately protected. Im-plaat storage shall meet the miaizunm
eavironmental requirements specified in Table 1 for up to one
year of storage, including all other general area requirements
and coasiderations herein. Planning for such storage may Tagqulre
utilization of special procedures to keep the equipment clean and
dry. Temporary covering, heating facilicies, and routine storage
shall be employed. Constructioca operation is to be planned so
that dust-producing operaticas or unusual conditcions of dampness
are minimized where the equipment is locatad. For example:

a&. Clean the area before the equipmeat is iatroduced aad
establish routine housekeeping inspeccians.
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b. Minimize water that fs allowed ia the lower drywell
aceas. Preveat flooding of equipmen: by providing
operable sump puaps aad alara systems beforas the
equipment is placed ia the area.

¢. Energlze electric motor space heaters as soon as the
wotor 1s moved out of the warshouse to the iastalled
positioca.

d. Plaa to hava the control rooec eanclosad and heated, and a
huaidity indicator in cperatioa before installing
control and instrumentation equipaent.

e. Provide teamporary heat and coverings to keep the
equipment protactad froam dirt and above the dewpoint of
the surrounding air.

4.1.2.4.2 Note that control panels, racks, vertical boards, and

iastruzentacicn are wmost vulnerable te plaat coastructioa
coudicions. Coveriag/protective =easuzes pec (2) abova ara
raquired to assure that cleanliness and d-yness is mai\:x:a.:‘.ned.

& .2 Spacial Coamsiderations

4.2.1 This section provides recsmmendations and requirements to
assist in the development of storage areas and ia the selection
of protactive materials ac all storage sites.

4.2.2 The storage location and the compatibility of materials
with the equipment must be coansidered when providing on-sita
packaging or repackaging of equipment. The storage location
affects the degree of protaction required against atmosphers
constituents such as halides, sulfides, industrial fumes, etc.
The unearer the sea coast of heavy industrial areas are to the
storage area, the more protection from the atmosphere s
required. It is most important the stainless steels or nlfckel
based alloys be protected from contaminazion by halides or low
melcing point elaments. The Contractor or Owner should factor ia
any unique storage conditions such as high chloride soils and/or
induscial fumes, and apply any additional requiraments above the
KII minizum requirementcs when the storage program is established.

4.2.3 Some equipment parts such as O-rings, shafec packiag,
insulation, contact switches, and gasket matarial may deteriorate
in long-term storage despite optiamuam coadicioms. Therefors, the
Owner's pre-operational maiantananee program should identily and
schedule procurement for the replacement of these pares.
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. (a i 4.2.4 Ia some cases lasurance uanderwriters requira warehouse
: k sprinkler systams and may limit package storage £for  nmora
Lo~ effactive spriakler protaction; therefore, insurance requiramencs

$.2.6.1

a.

Q. °'

a.

4.2.6.2
sides

AL

4.2.6.3

4.2.6.4
other

system

a.

.b.

[ASNE Yarad® Tasrersemma

b.

should be factored iato _the storage program.
4.2.5 Spare Parts

4,2.5.1
vaceipt inspection, Storage, maintenance, aad coatrol of Lssue.
The program shall provide IH storage for all parces with packaging
to kaep the equipment clean and dry. .

The OQwner shall establish a prograam for spara parcts

4.2.8 Identification

The idencity of all equipmeat shall be verified and so

identified while in storage by marking or tagging. This applies
whether the equipment is cratead,- boxad, or storad inside without
covaring,
identifiable without opening or diszuzrbing its storage conditicn.
The following ideatificatica/mazking is raquired:

and shall be accomplished so that the equipment is
Equipzent part number

Purchasa order nuamber, itam serial numbers, and
quancicy.

Equipment name or description

_ Project name and unit number

It is recommended that the above markings appear on twWo
=4 PP

of each outer container, in letters at least 1/2 inches
high in weatherproof ink or paint.

Where applicable, shipping skids or crates should be

stenciled with handling iastructions such as “fork 1ift here
ocaly, use no hocks'", etc.

Direct marking oa stainless steel, nickel alloys, and

metallic wmaterials are permitted with the follewing
materials, providing they are completely removed prior to any
cleaning or plant heating operacionms. RII engineeriag
approval is requirad for use of any other materials.

Black tip .markers and ball point peas

Common lead pencils
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(. - ¢. Dykem s=tesl blue, DX-100, Dykem Company, layout f£luid
d. Sprayon No. 603, Sgrayon Products, layous £luid
e. Nissen "no ecloride" whisze meral mazrkar
£. Carzer's "marks-a-loe" black pen
4.2.6.4.1 Colloidal graphita is aleohol mixtura, Dispersion
#1586, or KII aporoved equal, may be used for markiag wichout the
necessicy for ramowval prior to heating. .
4.2.6.4.2 Crayon and chalk marking materials aze NOT PERMITTED
on stainless steels or aickel based alloys unless the marerial
has been KII approved for usa.

4.2.7 Praservatives (Corzosioan Inhibitors)

4.2.7.1 Preservatives are ysed prizazily oa cazrdbon stael
surzaces and include Paints, oils, greases, aad a nunober of
tradenaze compoads such as Colomoline, Tectal, z=zunol, ete.

Praeservatives applied at a Vendor's plaat shall be leZ: iatact
during ’szorage. Saould the reapplication of praservatives ba
Tequirad at tha sica, oaly thosa alraady approved for use through
inseruction manuals, RIT approved Vendor szZorage instzuezions, or
specified in the ordering data for tha equipment involved may be
(’ used without KII Engineering approval.

4.2,7.1.1 If the preserative is to be used on inside surfaces
that will be watted during plaat operation, the preservative
shall meet two critariz: (1) be completely removable by cold
water flushing, and (2) be low in sulfur and halogens so that it
will not contaminata stainless or aickal alloys. Approved
preservatives for carbon steel which meet these requirements are:

a&. Solution of 1/2 percent sodium nitrate, 1/4 percent
disodium phosphata and 1/4 percent monosodium phosphate
(commercially supplied as Remezron #485, Chemical Supply
Co.), or Immunol GZ, Harry Miller Corporation.

B. Imzunol #1722, or Iomunol NF, Harzy Miller Corporation.

¢. Hydria-X, Daubert Chemical Ca.

4$.2.7.2 Preservatives used o protect carbon steel weld
preparacticn shall also meec the above requiremencs and not be
detrizental o the weld qualicy. One such producz 1igs

Deoxaluminita, Special Chemicals Carp.
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4$.,2.7.3 KII Eagineering approval is requiraed €or use of any
presarvative on stainless stzal su=faces or aay other surfacas
diractly exposad ts resactor water.

4.2.8 Desiccants

4.2.8.1 The wuse of desiccaats withk austenitic stainless stael
raquires prior KII approval. De2siccants which may be used upon
approval ara limized to a non-halogenated type such as silica
g2l. The desiccant must meet MIL-D-3454 Iype II non-dusting type
and be contained (bags) aand iastalled with the coatainers
supported so that they will oot be ia direct coacack with the
compoaent surfaces. Desiccant placad ifaside of equipment must be
accounted for by macking/tagging the outsides of tha equipment.
Desiccant may be used with carbon stesl components withouz KII
approval providing the particular dasiccant used is one of those
listad below. ' .

a. Protec - Sorb 121, X13591 (selica gel) - W. R. Grace and
Co. )

b. Eagle Silica Gal 12867 - Eagla Chemical Cao.

¢. Desicecatae No. 25 Filtzol, Corporation

. A 4.2.9 Tapes (Pressure-Sansitive)

o 4.2.9.1  Pressure-seasitive tapes are noraally used for sealing
- polyethylene £ilz wrappings, flange covers, small openings,
containers, etec. Only KII approved tapes shall be used on
stainless steel, nickel base alloys, and ocher materials exposead
Lo the reactor primary system. Wherever tape contact with metal
occurs, remove all adhesive with acetone or toluene immediately
afcer tape removal. The tapes approved for use are as follows:

a. Clothbacked (Not PVC treatad)
(1) Polyken #222, Rendall Company (silver color)
(2) _Polykenm #224, Kendall Company (silver color)

(3) Dutch Brand #357, Nashua Corporatica (silver
color)

(&) Permacel P69, Jchason & Johason
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b. Polyethlens
(1) #480, 3u Company
(2) Ex-Cor-Pe-12, Nashua Corp.
€. Polyester (Mylar)
(1) #850, Black 3M Company
4.2.10 Wrapping Matarial and Tarpaulins

4.2.10.1 TFlexible matarials used to wWTap or cover componeats
made of scainless steel or nickel base alloys shall be limizaed to
the following: :

a. Clear polyethlene film

b. Clear polyethylene filz with thoead rainforcement -
equal to Type 55 manufacut-ed by Griffolyn * Compaay,
Houston, Taxas .

€. Canvas cloth (fire retardaae types)

d. Graen colored polyethylene f£ilm: #01797, Plicose MEz.
Corporation or Polyfufs #1056 from Shoc: Intarnational
Incorporatad .

e. Fire retardant polyethylene, white, visqueen, Eshyl
Corpeoration

£. Vapor procf barrier materials for use wirth desiccant
. ) shall meet Mil-B-131; Marvelseal 1311, 360 and B-117-2
from Marvellum Company .

Polyvinyl chloride (eve) pPlastic films shall not be used due
to their high chloride content.

clean, but is not gz vVaporproof barrier and .permits passage of
water wvapor. VWhea pPolyethylene is used to wrap an item for
Storage, the film should be lef: open and allowed to ‘'breathe"
freely so that the air laside the package is allowed ta changs

readily, thus minimizing condensatioq.

4.2.10.3 If asbescos is used on stainless steel iz shall be kept
dry. 1If wecting does cccur, tha asbestos shall be remaved and
the stainless area rigsed with tap or demineralized water o
remove the potential harmful effects of leached out chloridas.
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4.2.11 Lubrication. Lubrication oils]z:eas;; shall be applied
. .in accordance with KII approved Vendor manual or special storage
Lo procedure instzuctions. -

» 0\ 4.2.12 Stainless Steel Storage

4.2.12.1 Scainless Stzel i{s not subject to harmful oxidaticn {n°
the presence of moisture; therefore equipment comstructed entire-
ly of scainless steel may be storaed Outside or Inside Unheated,
subject to protection from dirt and mechanical damage as desired
herain. £ stainless stael .becomes discolorad with rust, it may
be caused by surface iron contamination. A light rust £ilm on
the steel i3 not considered detrimental. However, to minimize
rust it is recommended that stainless sceel be stored where iron
or carbon steel material cannot come in direct contact with its
surfaces. Check carbon steel banding of packaging to assure that
it is not in direct contact with stainless steel.

4.2.12.2 Components composed entirely of stainless steel should
not be kept tightly wrapped and sealed, but be loosely packaged
with provisions for ample circulation of air. This is particu-~
larly true of polyethylene wrapping which is porous and will crap
mo%:ture inside the package and generally degrade the entire
packaga.

4.2.13 Carbon Steel Storage

4.2.13.1 Rusting of carbon steel surfaces 1is of primary concern
in carbon steel equipment storage. A light film of soft rust is
not considered detrimental, but pitting and heavy rust and scale
formation must be avoided. The preservatives which meet cleaning
requirementcs are only effective for a short period of time in the
presence of moisture (1-3 months); therefore, if such preserva-
tives are utilized for any unheated storage, the equipment must
be periocdically inspected to insure satisfactory condition.

..’.'l' ‘\

Example:

TABLE 1
Equioment Tvype - Storage Requirement Reference Section
1) Electronic or Electrical (IH) 41,2 - 4.1.2.2
2) CarbonOSteel Parts . (IUC) or better £.1.2.2.3, a-d
Painted or Unpaintaed
3) Flow Sensor Assembly (IUC) or better 4.1.2.2.3, a-d
4) Stainless Steel Assembly, (0) or better 4.1.2.3.1, a-c

Parts or Hardware

4 Yote: Where equipment types are mixed, as in assembled goods, the
more stringent 3torage requirements shall be employed.
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