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&RQJUDWXODWLRQV RQ SXUFKDVLQJ WKH $ )/(;)/2 Y
OHWHULQJ 3XPS

<RXU )/(;)¥2 $ SXPS LV SUH FRQILIJXUHG IRU WKH WX
PHWHULQJ SXPS 7KH WXELQJ DVVHPEO\ KDV DQ ,GH
HDV\ UH RUGHU

SOHDVH 1RRMU QHZ SXPS KDV EHHQ SUHVVXUH WHV)
FOHDQ ZDWHU EHIRUH VKLSSLQJ <RX PD\ QRWLFH W
SUH LQVWDOOHG WXEH DVVHPEO\ 7KLV LV SDUW RI |
JUDP DW %OXH :KLWH ,QGXVWULHYV

JRU PRUH LQIRUPDWLR QzZZZ HDOMH YAWILWHXNRP W

JRU YLGHRY DQG WXWRULDOV SOHDVH YLVLW DV DW
KWWSYV 72727 EOXH ZKLWH FRP UHVRXUFHV YLGHRYV
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VHG DW WKH IDF
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6WRUDJH DQG +DQGOLQJ

7TKH SXPS LV VKLSSHG WR ZLWKVWDQG VWDQGDUG VKLSSLQJ PHWKRC(
SDFNLQJ QRWH GDPDJH DQG FKHFN FRQWHQWY LPPHGLDWHO\

&RQWDFW IDFWRU\ LI SXPS RU FRPSRQHQWY KDYH VXVWDLQHG GDPD
ZDUUDQW\ DQG ZLOO EH DGGUHVVHG DFFRUGLQJ WR %OXH :KLWH |lUl

| WKH SXPS ZLOO QRW EH LQVWDOOHG DW WLPH RI DUULYDO VWRU}
FRQGLWLRQHG HQYLURQPHQW 'R QRW VWRUH SXPS LQ H[FHVVLYH Kl
YLURQPHQWY ZLWK KLJK KXPLGLW\ 'R QRW VWDFN RWKHU ER[HV RU

KHQ SUHSDULQJ WR LQVWDOO SXPS NHHS LW DZD\ IURP H[FHVV GX\
'R QRW GURS WKH SXPS RU KDQGOH LQ VXFK D ZzD\ DV WR FDXVH KLJ

, ] WKHUH LV DQ\ TXHVWLRQ DERXW KRZ WR VWRUH RU KDQGOH WKH ¢
RU DXWKRUL]JHG VHUYLFH FHQWRRHIRWHDY VEMWD@¥FH ZKLWH FRP
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3DJH ODWHULDOV RI &RQVWUXFWLIRQ/2°$
A3

1RQ :HWWHG &RPSRQHQWYV ‘HWWHG
Non-wetted Components: Wetted Components:
. . Tubing: Flex-A-Prene®, Flex-A-Chem or
Enclosure: 413 Aluminum (Polyester powder coated) & Noryl Pump Tube Flex-A-Thane®
Pump Head: Valox® (PBT) thermoplastic Assembly: Adapter Fittings: PVDF
Pump Head Cover: Polycarbonate One spare tube included

Permanently lubricated sealed motor shaft support ball bearing. Ancillary Items Provided:

Cover Screws: Stainless steel, polypropylene cap Body & Insert: PVDF
Roller Assembly: Check Ball: Ceramic
Injection / Back-Flow
Rotor: Valox® (PBT) Check Valve (with Spring: Hastelloy C-276
“S”’ iiB”, and “M!!):
Rollers: Nylon Ball Seat O-Ring: TFE/P (optional EPDM)
Roller Bearings: SS Ball bearings Static Seal O-Ring: TFE/P (optional EPDM)
Motor Shaft: Chrome plated steel Suction Tubing: 3/8” OD x 1/4” ID x 10
e . Clear PVC__
TFD System Sensor: Hastelloy C-276 Wlth. S” Tubing Type Discharge Tubing: 3/8” OD x 1/4” ID x 10
Only: Polyethylene
Power Cord: 3 conductor, SITW-A water-resistant Suction Strainer: PVDF
Mounting Brackets and Hardware: 316 Stainless steel With “B” Tubing and (Available on ND, NKL, NGG, NEE, G2G)
“M” M/NPT

Connections Only:  Suction Strainer: PVDF

Ancillary Items Not Included (unless stated above):

Injection Fitting, Foot Valve/Strainer, Suction Tubing/Pipe, Dis-
charge Tubing/Pipe, Quick Disconnect Valves, or Communications
Wire/ M12 Cable.

** Flex-A-Prene®, Flex-A-Thane®, and Flex-A-Chem® tubing
comply with FDA 21 CFR, 117.2600 criteria for food processing.

Output Specifications
Tube Feed Rate RPM Prglsas)l(.lre Tem;near);ture Roller
Material / Size GPH LPH mL/min PSI (bar) °F (°C) Required
Flex-A-Prene®Tube
ND .001-21 .003-7.8 .06 - 132 125 125 (8.6) 185 (85) A3-SND-R
NEE 002 -4.76 .007 - 18.0 12-300 125 110 (7.6) 185 (85) A3-SNGG-R
NGG .007 - 19.02 .026 - 72.0 .48 - 1200 125 110 (7.6) 185 (85) A3-SNGG-R
NHL .006 - 17.39 .022-65.8 .38 - 1097 125 65 (4.5) 185 (85) A3-SNGG-R
NK .013-33.3 .050 - 126.0 .82 -2100 125 125 (8.6) 185 (85) A3-SNGG-R
NKL .013-33.3 .050 - 126.0 .82 -2100 125 30 (2.1) 185 (85) A3-STH-R
Flex-A-Chem® Tube
TH .006 - 15.06 .022 - 57.0 .38 - 950 125 50 (3.4) 130 (54) A3-STH-R
TK .011-28.5 .043 - 108 .72 - 1800 125 50 (3.4) 130 (54) A3-SNGG-R
Flex-A-Thane® Tube
GE .002 - 4.60 .007 -17.4 .13-290 125 65 (4.5) 130 (54) A3-SGE-R
GG .004 - 10.1 .015-38.4 .25 - 637 125 65 (4.5) 130 (54) A3-SGE-R
G2G .007 - 18.23 .03-69.0 46 - 1150 125 65 (4.5) 130 (54) A3-SGE-R
GH .010-24.9 .038-94.2 .63 - 1570 125 65 (4.5) 130 (54) A3-SGE-R
GK .011-28.5 .043 - 108.0 .72 - 1800 125 65 (4.5) 130 (54) A3-SGE-R

JRU RSWLPXP WXEH OLIH VSHFLI\ SXPS WR RSHUDWH DW ORZHVW SRVVLEOH 530 DQG S
JHHG UDWHV WDNHQ LQ ODERUDWRU\ HQYLURQPHQW ZLWK FOHDQ ZDWHU DIWHU3 PLQ.



)I1(;)/2°% YHDWXUHV 3DJH
&§RPSRQHBIMWF\ /LVWLQJIV

. 7KLV SXPS LV (7/ OLVWHG WR FRQIRUPV WR WKH IROORZLQJ 8/ 6WDQ
c s &6 6WDQGDUG & DV SURFHVV FRQWURO HTXLSPHQW

Intertek

7KLV SXPS FRPSOLHV WR WKH ODFKLQHU\ 'LUHFWLYH (&
'LUHFWLYH (8 %6 (1 (0& 'LUHFWLYH (8 %6 (1

6\PERO '"HVFULSWLRQ
:DUQLQJ 5LVN RI HOHFWULF

&DXWLRQ 5HIHU WR WKH XVl

*URXQG 3URWHFWLYH &RQGXHF

(1&/2685( 5$7,1*

1(0$ ; &RQVWUXFWHG IRU HLWKHU LQGRRU RU RXWGRRU XVH WR SURYLGH D
FRQWDFW ZLWK HQFORVHG HTXLSPHQW WR SURYLGH D GHJUHH RI SUR
ZLQGEORZQ GXVW VSODVKLQJ ZDWHU DQG KRVH GLUHFWHG ZDWHU D
RI' LFH RQ HQFORVXUH

, 3 1R LQJUHVV RI GXVW FRPSOHWH SURWHFWLRQ DIJDLQVW FRQWDFW :D
IURP DQ\ GLUHFWLRQ VKDOO KDYH QR KDUPIXO HIIHFWYV

UHVVXUH
XWH WXEH EUHDN LQ SHULRG ZLWK D IRRW PHWHU
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$00 GLDJUDPV DUH VWULFWO\ IRU JXLGHOLQH SXUSRVHV RQO\
PHWHULQJ SXPS RQ VSHFLDOL]JHG V\VWHPV OHWHULQJ SXPS VKR
RQO\

7TKH SXPS VKRXOG EH VXSSOLHG E\ DQ LVRODWLQJ WUDQVIRUPHL
HTXDO P$

'KHQ SXPSLQJ FKHPLFDOV WKDW RIl JDV GR QRW OHDYH FKHPLF
QRQ XVH 7KHVH FKHPLFDOV FDQ H[SDQG DQG GDPDJH WXEHV S
ZKHQ QRW LQ XVH

ORXQWLQJ /RFDWLRQ

&KRRVH DQ DUHD ORFDWHG QHDU WKH FKHPLFDO VXSSO\ WDQN FKH
FKRRVH DQ DUHD ZKHUH WKH SXPS FDQ EH HDVLO\ VHUYLFHG

JLQGLQJ D VHFXUH VXUIDFH DQG XVLQJ WKH SURYLGHG PRXQWLQJ KDL

SRLQW

.HHS WKH LQOHW VXFWLRQ DQG RXWOHW GLVFKDUJH WXELQ

LQFUHDVHY EDFN SUHVVXUH DW SXPS KHDG

127( ORXQWLQJ WKH SXPS ORZHU WKDQ WKH FKHPLFDO FRQWDLQHU ZLOO

VXFWLRQ’

LQVWDOODWLRQ ZLOO UHGXFH RXWSXW HUURU GXH WR LQ

RWKHU PHDQV WR KDOW JUDYLW\ IHHG WR WKH SXPS PXVW EH LQVWLEL

127(

,QVWDOO D EDFN

IORZ SUHYHQWLRQ FKHFN YDOYH DW WKH GLVFKDU

IURP IORZLQJ EDFN WKURXJK SXPS GXULQJ WXEH UHSODFHPHQW RU (

127(

127( 7K8XPS GRHV QRW UHTXLUH EDFN SUHVVXUH

WLV UHFRPPHQGHG WR KDYH D SUHVVXUH UHOLHI YDOYH DW WKH C
SUHPDWXUH ZHDU DQG GDPDJH WR WKH SXPS WXEH

LQ WKH HYHQW \

.HHS WKH GLVFKDUJH

WKH WXEH OLIH
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3XPS 'LPHQVLRQV
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PLFDO LQMHFW LW DG HOHFWULFDO VX|SSO\ $(Q-'\V)RQWLQJ +ROH 6SDFIYQJIV

IGZDUH PRX
J DV VKRUW

H WR WKH LQMHFWLR(j
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JH VLGH RI
5XULQJ WXEH

HOW WKH VA\VWHP[IOXLG

IRU VWDQGDUG DQG H[WHQGHG W

' LVFKDUJH VLGH RI WKH RI SXPS WR SUHYHQW OD[LPXP EROW KROH YLI]H
NKDW WKH GLVFKDUJH OLQH EHFRPHYV EORFNHG " GLDPHWHU SOD|FHV
% RWWRP 9LHZ . J

SUHVVXUH DV ORZ DV SRVVLEOH WR PD[LPL]H

(IWHQGHG %UDENHWYV

Ve

6WDLQOHVY 6WHHO H[WHQGHG EUDFNHWY DOORZ
PRVW DQ\ VXUIDFH IORRU VKHOI RU VNLG %UDEF|
FP IRU HDV\ SXPS DFFHVV LQ KDUG WR UHD

, D DLVH PHWHULQJ SXPS LQFKHYV FP
, ODGH RXW RI WRXJK 6WDLQOHVYV 6WHHO
, 3URYLGHYVY D VWDEOH PRXQWLQJ VXUIDFH

(I WHQGHG %UDFNHWYV RUGHUHG VHSDUDWHO\QDUW K

1 VHF XU
SXPS X

VXUIDI
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,QSXW 3RZHU &RQQHFWLRQV

:$51,1* 5LVN RI HOHFWULF VKREFEN + FRUG FRQQHFWHG PRGHOV [?UH\
ﬂ FROQGXFWRU DQG JURXQGLQJ W\RHUMHGW BF KPLFVQ\WR 5 GIXOH FpW U L |
FHUWDLQ WKDW LW LV FRQQHFWHG RQO\ WR D SURSHUO} JUF

:$51,1* | | (OHFWULFDO FRQQHFWLRQV DQG JURXQGLQJ HDUWKLQJ PX\

P

:$51,1* | |5LVN RI HOHFWULF VKRFN 'LVFRQQHFW HOHFWULFLW\ HHIRL
ﬂ FRPSDUWPHQW FRYHU

X %H FHUWDLQ WR FRQQHFW SXPS WR SURSHU VXSSO\ YROWDJ
SXPS DQG PD\ UHVXOW LQ LQMXU\ 9ROWDJH UHTXLUHPHQW L

X,QSXW SRZHU UDQJH LV 9%& WR 9% & +]

x 9ROWDJH 6HOHFWLRQ LV DXWRPDWLFDOO\ GHWHFWHG DQG D
VZLWFK QHFHVVDU\

x8VH YROWDJH \RXU SRZHU FRUG LV UDWHG IRU

x3RZHU FRUG PRGHOV DUH VXSSOLHG ZLWK D JURXQG ZLUH FF
PHQW SOXJ SRZHU FRUG 7R UHGXFH ULVN RI HOHFWULF VKF
QHFWHG RQO\ WR D SURSHUO\ JURXQGHG JURXQGLQJ W\SH U

X %H VXUH DOO 0 ZLULQJ FDEOH JODQGYV DUH SURSHUO\ LQVW
X1HYHU VWUDS FRQWURO LQSXW RXWSXW FDEOHV DQG SRZ

x3RZHU ,QWHUUKISWERBS KDV D XVHU SURJUDPPDEOH DXWR UF
HLWKHU UHVWRUH WKH SXPS WR WKH RSHUDWLQJ VWDWH LW
DFWLRQ WR UHVWDUW

I1RWHKHQ LQ GRXEW UHJDUGLQJ \RXU HOHFWULFDO LQVWDOOD

Input 1 Input 2 Output 1
Connector Connector Connector

OUTPUT 1

Function _7' Function

' 4-20mA In (+ P2 Pulse Out ()

™~
-
=2
o
[
|
o !

Output 4 Output 3 Output 2
Connector Connector Connector

OUTPUT 4
OUTPUT 3

BI Wh 't ® 5300 Business Drive
u e — I e Huntington Beach, CA 92649

(714) 893-8529 blue-white.com
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3DJH /ID\RXW YI(;)I2°%
+20( 6&5((1 /$<287

7XEH ,QIBRXPS 1DPHXQ ORGH6\VWHP 7L PH6&5((1 &2/25
%OXH 3XPS 211
*UHHQ 3XPS 5XPRQL

AXLFN 6HWWLEQI- FLEXFLO Pumip 10:35 PM SHG 7)" )96 RU(UU/
Manual Speed Adjust

GEE oo /IRFDO 2QO\ 21l 1RU
5HPRWH 2QO\ ORGH 6t

3XPS 6WDBW-xV SRWDWLRQ 'LUHF

5XQ 7LPH
S5HYROXWLRQ &R

&KHPLFDO-4+bP

6WDUW 6WRS

Pump will run at 50.00%

$ S S ' U D—;H—U—- Settings Calibration Speed

)96 )ORZ 9HULILFDWLRQ 6HWWLQJ
7XEH &DOLEUDWLRQ

5XQ 6WDWXV 6 HWWLQ@XUUHQW gxps?HPRWH 6WDUW 6WRS 6HWWL
6SHHG 6HWWLQU  /RFDO 211 5HPRWH 6HWW

4XLEN 6HWWLAOMZE XVHUV WR TXLF
$FWLYDWH 'HDFWLYDWH ORGLI\ 5HP
$FWLYH '"HDFWLYDWH ORGLI\ )96 IX(
6HWWLQJV IRU /RFDO 2Q0O\ 21l 31R

$33 6&5((1 /$<287

I1RWH
6FUROO ULJKW WR VHH PRUH RSWLRQV
1RW DOO $SS 6HWWLQJY DUH DYDLODEOH LQ /RFDO 2QO\ RU 5HPRWH 2QO\ ORG

%OXH :KLWH—F i) TUBE INFO ST

@ ® &

Manual Speed Adjust 4-20mA Input

4 omn b

Frequency Input Pulse Input Industrial Protocols

+RPH 6F U-HHC

3DJH ,QGLFDWRU R 6ZLSH ULJKW IRU SDJH



)I1(;)/2°% /D\RXW 3DJH

0 &RQQHFWRU
3XPS 5HDU 8SSHU 3DQHO

0

N ,QSXW &RQQHFWRU
WLQJ

JQDO
RU

0 0
PDO ,QSXW &RQQHFWRU 2XWSXW &RQQHFWI
{OHFWRU

WLRQ

(QWHU

QJV

LQJV 2XWSXW &RQQ 0

2XWSXW &RQQHFW

2XWSXW &RQQHFWRU

, 2 &RQQHFWLRQ
3XPS 5HDU /RZHU 3DQHO

86% &

HV 3XW SXPS LQ 2)) PR

(WKHUQ Sommyea]  § 21 2))
0RGE X%

-5
-

0

B3RZHU 6XSSO\
BURILE



3DJH /ID\RXW YI(;)I2°%

0 &RQQHFWRU

0 .QSXW 2XWSXW SRIGQIHFMRU IRU ZLULQJ gQ VIRAF MR @RQ QHF

0 ,0SXW &RQQHFWRU ‘DUQLQJ 'R QRW OHW 3 DQG 3 ZL

3,1 )XQFWLRQ 6SHFLILFDWLRQV SHIHUHQFH

3 5HPRWH 6WDU1R 9ROWDJH

3 )96 9'& # P$ 6XSSO\ 3RZHU )96 6HQVRU

3 )96 ‘& 1 9'& )96 *URXQG ,QSXW

3 )96 6LJQDO ,QSXW 6LJQDO )96 ,QSXW 6LJQDO

3  *URXQG '& *URXQG 9'8&

0 ,0SXW &RQQHFWRU

3,1 )XQFWLRQ  6SHFLILFDWLRQV 5HIHUHQFH

3 e hrmoebir osxil 2 UV &RQWDFW &ORVXUH 2SHQ 6WRS *QG ¢

3 P$ . Q Y ,PSHGDQFH /RRS 5HI WR *URXQ9ROWDJH 9 WR

3 P$ .Q ‘& *1' 9'&

3 3XOVH ,Q +] $& 6TXDUH :DYH 5HI WR *1)96 ,QSXW 6LJQDO

3  *URXQG ‘& *10 9'&

0 2XWSXW &RQQHFWRU

3,1 )XQFWLRQ 6SHFLILFDWLRQV SHIHUHQFH

3 P$ 2XW 2KP PD[ ORDG

3 P$ 2XW ‘& *1' 9'&

s 10 &RQWDFW FORVXUH RXWSXW $PS OD[ # 9'&
12 &RQWDFW $PS #  9%& $PS #  9%&

s 1g &RQWDFW FORVXUH RXWSXW $PS OD[ # 9'&
1 & &RQWDFW $PS #  9%&
&RQWDFW FORVXUH RXWSXW

s &RPPRQ &20 &RQWDFW

0 2XWSXW &RQQHFWRU

3,1 )XQFWLRQ 6SHFLILFDWLRQV SHIHUHQFH

3 3XOVH 2XW +] $& 6TXDUH :DYH 5HI WR *

3 3XOVH 2XW  '& *1' 9'&

s 19 &RQWDFW FORVXUH RXWSXW $PS OD[ # 9'&
12 &RQWDFW $PS #  9%&

s 18 &RQWDFW FORVXUH RXWSXW $PS OD[ # 9'&
1 & &RQWDFW $PS #  9%&

&RQWDFW FORVXUH RXWSXW

&RPPRQ &20 &RQWDFW



)I1(;)/2°% /D\RXW 3DJH
0 2XWSXW &RQQHFWRU

3,1 )XQFWLRQ 6SHFLILFDWLRQV SHIHUHQFH
3 I1RW 8VHG
3 I1RW 8VHG
3 12 &RQWDFW FORVXUH RXWSXW $PS OD[ # 9'&
12 &RQWDFW $PS # 9% &
3 1 & &RQWDFW FORVXUH RXWSXW $PS OD[ # 9'&
W R U 1 & &RQWDFW $PS # 9% &

&RQWDFW FORVXUH RXWSXW

3 &RPPRQ &20 &RQWDFW

0 2XWSXW &RQQHFWRU

3,1 )XQFWLRQ 6SHFLILFDWLRQV S5HIHUHQFH
3 1RW 8VHG
3 1RW 8VHG
$PS OD[ # 9%&
3 12 5HOD\ 2XW 1 2 &RQWDFW sPS 08 # 98
$PS OD[ # 9%&
3 1 & 5HOD\ 2XW 1 & &RQWDFW R5G e o
3 &RPPRQ 5HOD\ 2XW &20 &RQWDFW

'DUQLQJHYHU DOORZ 0 FDEOH ZLUHV WR WRXFK ZKLOH WKH SXPS
FDXVH WKH SXPS WR PDOIXQFWLRQ DQG FDQ YRLG WKH ZDUUDQW\ 3UR

0 3URGEXV &RQQHFWRU

3 93 9 VXSSO\ IRU WHUPLQDW
3 50" 7[' 1 'DWD OLQH PLQXV $ OLQF
3 N 'DWD JURXQG

3 5[' 7[' 3 'DWD OLQH SOXV % OLQH
3 6KLHOG *URXQG FRQQHFWLRQ

1RWH

0 FDEOHV QRW LQFOXGHG ZLWK SURGXFW

,QSXW 2XWSXW &RQQHFWRUV UHTXLUHV DQ\ $ 7\SH O FRQQHFWRU ZLWK SRV
BURILEXV &RQQHFWRUV UHTXLUHV DQ\ % 7\SH 0 FRQQHFWRU ZLWK SRVLWLR

I WKH SXPS LV WKH ODVW EXV GHYLFH FRQQHFWHG WR WKH 352),%86 FDEOH L
352),%86 VWDQGDUG (1



3DJH 6WDUWXS YI(;)I2°%

3RZHULQJ 2Q 7KH 3XPS

7KH $ LV HTXLSSHG ZLWK D URFNHU VZLWFK WR SRZHU 21 2))
FRUG LV VHFXUHO\ SOXJJHG LQWR WKH FRUUHVSRQGLQJ SRZF

Blue-White

3, LV SUHVVHG WR WXUQ RQ WK

32" LV SUHVVHG WR WXUQ RIlI Wk




)I1(;)/2°% 6WDUWXS 3DJH

'HOFRPH 6FUHHQ

WKH SXPrK H( QLXMW W/ IKIDHN WKKHH SKPPBHILV. SRZHUHG RQ RU DIWHU D IDFW
U VRXUFH EFHRRHHBRAHQ L QR CRIR IV MK IS YPGBV FUHHQ LQVWUXFWLRQV WHF
VHFWLRQ RI WKLV PDQXDO WR FKDQJH DQ\ Rl WKHVH RSWLF

FRQILIXUDWLRQ

Blue-White

Welcome

Let's get started! Swipe to continue.

H SXPS
o000 000000 00

‘HOFRPH 6FUHHQ &RQILIXUDWLRQ

(H SXPS

6HW 1DPH

x3XPS 1DPH
X &KHPLFDO 1DPH

/IRFDO /DQJXDJH 6HW 7LPH
x IREDO 'DWH

x/RFDO 7LPH =RQH
x/RFEDO 7LPH

6HW 8QLWYV 6HW 7XEH 7\SH 6HW 8VHU 3DVVZRU:"

Xx8QLW RI 9ROXPH
x8QLW RI 7LPH



3DJH ,OSXW 6HWXS YI(;)I2°%

ODQXDO 6SHHG $GMXVW

7KLV LQSXW PRGH DOORZV WKH XVHU WR VHW D VSHFLILF VS|
XQWLO VWRSSHG 7KHUH DUH XS DQG GRZQ DUURZV RQ WKH k
VSHHG RI WKH PRWRU

,QVWUXFWLRQDO

'"HIDXOW SHUFHQW PRWRU VSHHG
$OVR $YDLODEOH 530
JORZ UDWH 277 EOXH ZKLWH FRP E

YLGHRY KRZ WR HQDE
PDQXDO LQSXW

2SWLRQ 6WRS SXPS DQG VHOHFW VHWWLQJVY WR LQSXW GHVL

&RQILUP E\ SUHVVLQJ 36DYH"



)I(:)I2°% ,QOSXW BHWXS 3DJH
P$ ,QSXW

1HG DQG7WKW ISXFSW PERG HU XQ ORVZ W KDKW X§YHHGWR VHW D UDQJH RI P$
(RPH VFUHHQOHWRU LWQFRJ) HIPHHBWVW R QAANHP&WXNON MROHMW U RO WKH SXPS ZLWK

9LGHR JRXU SRLQWYV RQ WKH VORSH PXVW EH GHILQKHEWUXFWLRQDO
D ORZ P$ YDOXH
DQ RXWSXW UDWH DW WKH ORZ P$ YDOXH
D KLJK P$ YDOXH
DQ RXWSXW UDWH DW WKH KLJK P$ YDOXHzzz EOXH ZKLWH ERP E

OH YLGHRY KRZ WR HQDEOH
PD LQSXW
'"HIDXOW VHWWLQJV P$ PRWRU VSHHG
P$ PRWRU VSHHG

_UHG PRWERWIVRSHHIGWRS WKH SXPS DQG VHOHFW WKH JUDSK LFRQ WR H

&RQILUP E\ SUHVVLQJ 36DYH"



3DJH ,OSXW 6HWXS YI(;)I2°%
JUHTXHQF\ ,QSXW

7KLV LQSXW PRGH LV XVHG WR UHPRWHO\ FRQWURO WKH SXP
VLIJQDO

JRXU SRLQWV RQ WKH VORSH PXVW EH GHILQHEYWUXFWLRQD
D ORZ +] YDOXH
DQ RXWSXW UDWH DW WKH ORZ +] YDOXH
D KLJK +] YDOXH

DQ RXWSXW UDWH DW WKH KLJK +] YDOXH <£ZZEOXH ZKLWH FRP
YLGHRY KRZ WR HQD

IUHTXHQF\ LQSXW
'"HIDXOW VHWWLQJV +] PRWRU VS

+] PRWRU VSHHG

2SWLRQ 6WRS SXPS DQG VHOHFW JUDSK LFRQ WR HDVLO\ DG

&RQILUP E\ SUHVVLQJ 36DYH"



)I1(;)/2°% ,QOSXW BHWXS 3DJH
3XOVH ,QSXW

S ZLWK DRLMQERPXQYIPRIGHK VSBRGEVI WHKIKXKAHWU WR WULJIJHU WKH SXPS
FKHPLFDO $PRXQW 3HU 7ULJJHU RYHU D VSHFLILF SHULRG R
QXPEHU RI SXOVHV 3XOVHV &RXQW 7ULJIJHU 8VHG WR UHPR\

O 9LGHRSXOVH VLJQDO OVWUXEWLRODC
'"HIDXOW VHWWLQJV 3XOVH &RXQW 7ULJJHU
3XPS 2Q 7LPH VHFRQGYV
EoH $PRXQW 3HU 7ULJIHU )OXLG V&SRV e, 98 UoW

SXOVH LQSXW

MXVW VOLGHUV WR GHVLUHG VHWWLQJV



3DJH ,OSXW 6HWXS YI(;)I2°%
5HPRWH 6WDUW 6WRS

7KLV LQSXW PRGH LV XVHG WR UHPRWHO\ VWDUW DQG VWRS
3ULPDU\ 5HPRWH 6ZLWFK 566 8VHG WR 6WDUW 6WRS WKH

6HFRQGDU\ 5SHPRWH 6ZLWFK 566 8VHG LQ FRQMXQFWLRQ Z
0 ,QSXW &RQQHFWRU LOO MVRWVWRES 3IKPY REWOR®YPHAA OO EH

XVLQJ $XWR 3ULPH IHDWXUH
QJ S ,QVWUXFWLRQDO

'"HIDXOW VHWWLQJV 'LVDEOHG 9LGHR

'UV &aRQWDFW &ORVXBRHQRWSDINEM@NIYROWDJH_ o S wH FRP EZ YLG
WR HQDEOH WKH UHPRWH

1RWH 5HPRWH 6WDUW 6WRS FDQ DOVR EH
DFFHVVHG YLD WKH 4XLFN 6HWWLQJ 7DE RQ WKH
+RPH 6FUHHQ

1RWH 566 ZLOO DSSHDU RQ VLGH EDU WR

LQGLFDWH 5HPRWH 6WDUW 6WRS LV DFWLYH
'KHQ LQ 0DQXDO 2QO\ PRGH 566 ZLOO EOLQN
LQGLFDWLQJ WKH IHDWXUH LV LQDFWLYH

,03257%$17 7R EHJLQ RSHUDWLRQ SUHVV WKH 67$57 EXWWRQ WR SODFH SXPS L
\HOORZ LQGLFDWLQJ WKH SXPS KDV EHHQ VWRSSHG UHPRWHO\ DQG LV ZDLWL(
UHPRWH FRQWDFW WKH GLVSOD\ EDFNJURXQG ZLOO WXUQ JUHHQ

:$51,1* 1| WKH 5HPRWH 6WDUW 6WRS ,QSXW LV HQDEOHG WKH SXPS ZLOO GLV.
WKH 5HPRWH FR@WHBWHVXY@DERDXWLRQ LQ WKLY PRGH DV WKH SXPS PD\ 6WDU\
PDLQWHQDQFH RQ WKH SXPS 3UHVV 6723 EXWWRQ DQG SODFH WKH LQ 3/RFDO



YI(:)I2°%

LQSXW 6HWXS
6HW )96

3DJH
JORZ 9HULILFDWLRQ 6\VWHP

WKH SXPBKXVLIQQPSH»NW P\RGG IRWU XYBBQVR IPRXPDLAVRU WKH SXPS IOXLG LQ
ZKHQ SXPS KHDG URWRU LV WXUQLQJ WKH SXPS ZLOO JR LQ\
SXPS D VHQVRU WKDW LV FRQQHFWHG WR WKH LQOHW RI WKH SXPS
WZR IORZ YHULILFDAWALR @ VHKHVRIBG2 )/2 )ORZ OHWHU

LWK D SWHKWH KQB BAX LRN PMKKRHUSOHYHO VZLWFK
UHPRYHG LI

,QVWUXFWLRQDO 9L
'"HIDXOW VHWWLQJV

'LVDEOHG
KHQ HQDEOHG VHW WULJJHU GLVSOD\

LQ VHFRQGV
 HRV KRZ

227Z EOXH ZKLWH FRP EZ YLGHI
HQDEOH WKH IORZ YHULILFDYV
VWDUW VWRS

1RWH )96 6HWWLQJY FDQ DOVR EH DFFHVVHG YLD
WKH 4XLFN 6HWWLQJ 7DE RQ"WKH +RPH 6FUHHQ

Q 67$1'%< 7KH GLVSOD\ EDFNJURXQG ZLOO WXUQ
2J IRU D VLIQDO WR VWDUW

‘KHQ WKH SXPS LV VWDUWHG E\ WKH

SOD\ 67$1'%< LI WKH SXPS KDV EHHQ VWRSSHG E\
V DW DQ\WLPH

, I \RX PXVW SHUIRUP
2Q0\" PRGH



3DJH

,QSXW B6HWXS YI(;)I2°%

3ULPH
7KLY PRGH DOORZV WKH XVHU WR SULPH WKH SXPS DW PF
SULPH LV FRPSOHWH WKH SXPS ZLOO UHPDLQ LQ WKLV PRGH

, QVWUXFWLRQDO 9
7R H[LW VHOHFW DQRWKHU LQSXW PHWKRG

27272 EOXH ZKLWH FRP EZ YLGH
SULPH WKH SXPS




)I1(;)/2°% ,QOSXW BHWXS 3DJH
$XWR 3ULPH

'WRU VSHHKGM PR G H[ WL O/H DROORZ WIKHHYVWKHVR SULPH WKH SXPS UHPF
UHDG\ WRREM BBWPHES W LIYQRWK SULPH GXUDWLRQ DQG SHUFHQW PR\

IHDWXUH XVHV WKH 3 FRQWDFW RQ ,QSXW FRQQHFWRU 1R
LGHR  6HFRQGDU\ &RQWDFW ,QSXW QVWUXFWLRQDO 9l

'"HIDXOW VHWWLQJV 6HFRQGV DW ORWRU 6SHHG

RV KRZ WR 2727 EOXH ZKLWH FRP EZ YLGHI

WR HQDEOH DXWR SULPF

,03257%$17 7KLV IHDWXUH ZLOO EH GLVDEOHG ZKHQ LQ 3/RFDO 2QO0O\ ORGH~

,03257$1BOHDVH XVH FDXWLRQ ZKHQ XVLQJ WKLV IHDWXUH DV WKH SXPS PD\



3DJH

,QSXW B6HWXS YI(;)I2°%

ODQXDO &\FOH $GMXVW

7KLV LQSXW PRGH DOORZV WKH XVHU WR UXQ WKH SXPS DW [
DPRXQW RI WLPH 'XW\ 7LPH DIWHU ZKLFK WKH SXPS ZLOO SI
7LPH 7KLV F\FOH ZLOO UHSHDW XQWLO WKH XVHU SUHVVHYV

,QVWUXFWLRQDO 9

'"HIDXOW VHWWLQJV 3XPS 6SHHG ORWRU 6SHHG
"XW\ 7LPH 6HFRQGYV
&\FOH 7LPH 6HFRQGYV

Z7ZZ EOXH ZKLWH FRP EZ YLGFE
HQDEOH PDQXDO F\FOH DC




)I1(;)/2°% ,QOSXW BHWXS 3DJH
'LVSHQVLQJ

) VHW PRWRWY U IBX® BRE8EH OPOHORZ VIRMKIB XWMWU WR GLVSHQVH D VHW D
)XVH IRU DRWWRW D PBRSHQW R1 WLPH &\FOH
WKH 6723 EXWWRQ

LGHR '"HIDXOW VHWWLQJV sPrRxQW 3HU 'QVIHGUHVERQRDR OLE
ORWRU 6SHHG

IRV KRZ WR 22Z EOXH ZKLWH FRP EZ YLGHRYV

> M X VW HOQDEOH WKH IORZ YHULILFDWLI

1RWH ,I \RXU 'LVSHQVH UXQ WLPH LV VKRUWHU WKDQ VHFR
7TRR 6KRUW ~ (5525 30HDVH UHFRQILJXUH GLVSHQVLQJ VHWW



3DJH ,OSXW 6HWXS YI(;)I2°%
7LPH RI 'D\

7KLY PRGH DOORZV WKH XVHU WR UXQ WKH SXPS DW D VSHFL
WLPH EHJLQQLQJ DW D VSHFLILF WLPH RI GD\

,QVWUXFWLRQDO 9
7KUHH YDOXHV WR EH GHILQHG

3HUFHQW ORWRU 6SHHG

5XQ WLPH LQ PLQXWHYV

7LPH RI 'D\ WKDW WKH SXPS ZLOO WXAZOQERH ZKLWH FRP EZ YLGH
HQDEOH WKH WLPH RI GD\ |

OHULI\ WKH WLPH RQ WKH SXPS LV LQ VIQFK ZLWK \RXU ORFD(



)I1(;)/2°% ,QOSXW BHWXS 3DJH
SHYROXWLRQ $ODUP

ILF PRWRKMWSRRGHRU ®WOVBEORIAZA NG HQXIMWHKWI RVR VHW DQ DOHUW RQFH
UHDFKHG 2QH RI WKH SULPDU\ IDFWRUV HITHFWLQJ WXEH OLI
LGHR KDV RSHUDWHG $ UHYROXWLRQ DODUP VHW SRLQW FDQ EH L
WXEH VKRXOG EH VHUYLFHG KHQ WKH VHW SRLQW LV UHDEFK

&RXQW ([FHHGHG/ +KRBAYHU/ 127 6723
L, QVWUXFWLRQDO 9L

RV KRZ WR '"HIDXOW VHWWLQJV $PRXQW ZLOO YDU\ GHSHQGLQJ RQ WXEH

L QSXW

Z2727Z EOXH ZKLWH FRP EZ YLGHR
HQDEOH WKH UHYROXWLRQ

D WLPH ]JRQH



3DJH ,OSXW 6HWXS YI(;)I2°%

3DVVFRGH

7KLY VHWWLQJ LV XVHG WR HQDEOH GLVDEOH WKH SDVVFRGH
FKDQJH WKH 8VHU 3DVVFRGH , QVWUXFWLRQDO 91

'"HIDXOW VHWWLQJV 3XPS ZLOO ORFNRXW DIWHU VHFRQGV

227Z EOXH ZKLWH FRP EZ
YLGHRY KRZ WR HQDEOH WKH

IRVW SDVVZRUFXVWPDRIWOUVHUYLFH#EOXH ZKLWWEKB®DYH \RXU SDVV.



)I1(;)/2°% ,QOSXW BHWXS 3DJH
JRFDO 2Q0O\ ORGH

1 DGMXVWKIMWKRRDYVERGHDW ORE RMXXW XEBWWW BXYW WKH SXPS LQWR |

GHR GLVDEOHG 7KH SXPS PD\ RQO\ EH RSHUDWHG DQG UXQ PDQX
SXPS
JHDWXUHV GLVDEOHG DUH B5HPRWH 6WDUW 6WRS PD ,QS)»

$XWR 3ULPH &RPPXQLFDWLRQV (WKHUQHW ,3 ORGEXV 7&3 3

SDVVFRGH

’RUG UHVHW




3DJH

2XWSXW 6HWXS YI(;)I2°%

6HW P$ 2XWSXW

7KLY RXWSXW VHQGV D FRQILIJXUDEOH P$ 7KLV IHDWXUH F
VIQF SURSRUWLRQDOO\ GDWD ORJJLQJ VI\IVWHPV DQG RWK

JRXU SRLQWYV RQ WKH VORSH PXVW EH GHILQHG
D ORZ P$ YDOXH
DQ RXWSXW UDWH DW WKH ORZ P$ YDOXH
D KLJK P$ YDOXH
DQ RXWSXW UDWH DW WKH KLJK P$ YDOXH

'"HIDXOW VHWWLQJV P$ SHUFHQW PRWRU VSHHG
P$ SHUFHQW PRWRU VSHHG

2SWLRQ 6WRS WKH SXPS DQG VHOHFW WKH JUDSK LFRQ WR F

&RQILUP E\ SUHVVLQJ 36DYH"



YI(;)/12°% 2XWSXW 6HWXS 3DJH
JUHTXHQF\ 2XWSXW

DQ EH XVHKBGVWRRX WBGW UWRHD B W IDHEREAPBYWUDEOH KLIJK VSHHG IUHTXHQF
HU H[WHBRD® GRIY IRAHK/HIR S XSFODQ W D X WORFP DBUR®RUWLRQDOO\ GDWD
GHYLFHV IRU SODQW DXWRPDWLRQ

JRXU SRLQWV RQ WKH VORSH PXVW EH GHILQHG
D ORZ +] YDOXH
DQ RXWSXW UDWH DW WKH ORZ +] YDOXH
D KLJK +] YDOXH
DQ RXWSXW UDWH DW WKH KLJK +] YDOXH

'"HIDXOW VHWWLQJV JUHTXHQF\ +] SHUFHQW |
JUHTXHQF\ +] SHUFHQW PRWRU

I DVLO\ DGMXNVRQV G WMRBUW WHRSERELDGIG VHOBWWWFVY WKH JUDSK LFRQ WR F

&RQILUP E\ SUHVVLQJ 36DYH"



3DJH 2XWSXW 6HWXS YI(;)I2°%

5HOD\ &RQWDFWYV

7KLV IHDWXUH LV XVHG WR DVVLJQ DODUPV WR UHOD\ FRQW

JRXU YDOXHV WR EH GHILQHG
&RQWDFW
&RQWDFW
&RQWDFW
5HOD\ 2XWSXW




YI(:)I2°%

,QGXVWULDO 3URWRFROV 3DJH

DFW FORWVXBHYRORJ\

&RQWURO DQG 6WDWXV ODSSLQJ
9HUVLRQ JHEUXDU\

7))

7XEH 'LDSKUDJP )DLOXUH "HWHFWLRQ

)96 )JORZ 9HULILFDWLRQ 6\VWHP
/6% /HDVW 6LJQLILFDQW %\WH
06% ORVW 6LJQLILFDQW %\WH

Ethernet/IP and Profibus: Output Data ( PLC to Pump) - Pump Control

DATA TYPE - BYTE (UINTS8)

Offset

0-1

Name

Motor Percent Speed

Motor Direction

Run State

Reset Alarms
Reset Tube Stats

Cyclic Counter Direction

Cyclic Counter Speed

DATA TYPE - WORD (UINT16)

Offset

0

1

Name
Motor Percent Speed

Motor Direction

Run State

Reset Alarms
Reset Tube Stats

Cyclic Counter Direction

Cyclic Counter Speed

Description

Motor percent speed (up to 2 decimal places), with most significant Offset
representing the whole number and least significant Offset

representing the decimal number. (Eg. 50.15% => MSB = 50, LSB = 15)

0 = Clockwise, 1 = Counter-clockwise.

Set the current run state of the pump by toggling the corresponding bits,
where 0 = deactivated and 1 = activated. Bit 0 = Prime, Bit 1 = Start, Bit 2 =
Stop

Reset alarms (TFD/DFD, FVS) on the pump. 0 = nothing, 1 = reset alarms.
Only reset on a 0 -> 1 transition

Reset tube revolutions counter and hours ran

Cyclic counter direction (debugging purpose only). 0 = countup, 1 =
count down

Cyclic counter speed (debugging purpose only).
0 = counter not incremented/decremented. Values > 0 = number of cycles
it takes to increment/decrement the counter by one

Description

Motor percent speed (up to 2 decimal places), represented as a whole
number (Eg. 50.15% => 5015)

0 = Clockwise, 1 = Counter-clockwise.

Set the current run state of the pump by toggling the corresponding bits,
where 0 = deactivated and 1 = activated. Bit 0 = Prime, Bit 1 = Start, Bit 2 =
Stop

Reset alarms (TFD/DFD, FVS) on the pump. 0 = nothing, 1 = reset alarms.
Only reset on a 0 -> 1 transition

Reset tube revolutions counter and hours ran
Cyclic counter direction (debugging purpose only). 0 = countup, 1 =
count down

Cyclic counter speed (debugging purpose only).
0 = counter not incremented/decremented. Values > 0 = number of cycles
it takes to increment/decrement the counter by one



3DJH ,QGXVWULDO 3URWRFROV )/(;)/2°%$
&RQWURO DQG 6WDWXV 0DSSLQJ (WKHUQHW ,3 DQG 3URILEXV

Ethernet/IP and Profibus: Input Data ( Pump to PLC) - Pump Status

DATA TYPE - BYTE (UINTS)
Offset Name Description

Current run state of the pump represented by each bit, where 0 =
0 Run Status Deactivated and 1 = Activated. Bit 0 = Prime, Bit 1 = Control Active, Bit 2 =
Motor Running

1 Cover Status 0 = Cover Attached, 1 = Cover Detached

2 Motor Direction 0 = Clockwise, 1 = Counter-clockwise

3 TFD/DFED status 0 = No TFD/DFD alarm, 1 = TFD/DFD alarm
4 FVS status 0 = No FVS alarm, 1 = FVS alarm

Relay output statuses represented by each bit, where 0 = not triggered,
and 1 = triggered.
Bit 0 = Dry Contact 1, Bit 1 = Dry Contact 2,
Bit 3 = Dry Contact 3, Bit 4 = Standard Relay
Range: 400 - 2000 mA, where MSB represents the whole number and LSB
6-7 4-20 mA Output represents the decimal number.

Eg. 4.50 mA => Offset 6 = 4, Offset 7 = 50

Range: 0 - 1000 Hz, where the MSB represent thousands and hundreds
81-19 Frequency Output digits and LSB represents the tens and ones digits.

Eg. 985 Hz => Offset 8 = 85, Offset 9 = 09

Motor percent speed (up to 2 decimal places), with most significant Offset
10 - 11 Motor Percent Speed representing the whole number and least significant Offset

representing the decimal number. (Eg. 50.15% => MSB = 50, LSB = 15)

Firmware version in semantic versioning format.

Channel can be one of three values: 0 = stable, a(0x61) = alpha, b(0x62) =

5 Relay Output

12-15 Firmware Version beta.
Example: (1.0.5-beta => Offset 15: 1, Offset 14: 0, Offset 13: 5, Offset 12:
b (0x62))

16 -19 Tube Revolutions Current tube revolution counter

20 - 23 Tube Hours Number of hours ran for current tube

24 - 25 Cyclic Counter Cyclic counter (debugging purpose only)



YI(:)I2°%

,QGXVWULDO 3URWRFROV 3DJH

&RQWURO DQG 6WDWXV 0DSSLQJ (WKHUQHW ,3 DQG 3URILEXV

DATA TYPE
Offset

AoOowo N

9-10

11-12
13-14
15

- WORD

Name

Run Status

Cover Status
Motor Direction
TFD/DFD status
FVS status

Relay Output

4-20 mA Output
Frequency Output

Motor Percent Speed

Firmware Version

Tube Revolutions
Tube Hours

Cyclic Counter

(UINT16)

Description

Current run state of the pump represented by each bit, where 0 =
Deactivated and 1 = Activated. Bit 0 = Prime, Bit 1 = Control Active, Bit 2 =
Motor Running

0 = Cover Attached, 1 = Cover Detached

0 = Clockwise, 1 = Counter-clockwise

0 = No TFD/DFD alarm, 1 = TFD/DFD alarm
0 = No FVS alarm, 1 = FVS alarm

Relay output statuses represented by each bit, where 0 = not triggered,
and 1 = triggered.

Bit 0 = Dry Contact 1, Bit 1 = Dry Contact 2,

Bit 3 = Dry Contact 3, Bit 4 = Standard Relay

4-20mA Output value, represented as whole number. Range: 400 - 2000 mA
(Eg. 12.5mA => 1200)

Frequency output value. Range: 0 - 1000 Hz

Motor percent speed (up to 2 decimal places), represented as a whole
number (Eg. 50.15% => 5015

Firmware version in semantic versioning format.

Channel can be one of three values: 0 = stable, a(0x61) = alpha, b(0x62) =
beta.

Example: 1.0.5-beta => Offset 10 (MSB): 1, Offset 10 (LSB): 0, Offset 9 (MSB):
5, Offset 9 (LSB): b(0x62)

Current tube revolution counter
Number of hours ran for current tube

Cyclic counter (debugging purpose only)



3DJH

,QGXVWULDO 3URWRFROV )/(:)/2°$

&RQWURO DQG 6WDWXV ODSSLQJ ORGEXV 7&3

Modbus TCP: Holding Registers (4x Reference, PLC to Pump, 16-bit word) - Pump Control

DATA TYPE - BYTE (UINTS8)

Register

0000

0001

0002

0003

DATA TYPE

Register
0000

0001

0002

0003
0004

0005

0006

Name

Motor Percent Speed

Motor Direction and Run

State

Reset Alarms and Tube Stats

Cyclic Counter Direction and

Speed

- WORD (UINT16)

Name
Motor Percent Speed

Motor Direction

Run State

Reset Alarms
Tube Stats

Cyclic Counter Direction

Cyclic Counter Speed

Description

Motor percent speed (up to 2 decimal places), with MSB representing the
whole number and LSB

representing the decimal number. (Eg. 50.15% => MSB = 50, LSB = 15)

LSB is the motor direction where 0x00 = Clockwise, 0x01 = Counter-
clockwise. MSB is to set the current run state of the pump by toggling the
corresponding bits, where 0 = deactivated and 1 = activated. Bit 0 = Prime,
Bit 1 = Start, Bit 2 = Stop

LSB is to reset alarms (TFD/DFD, FVS) on the pump, where 0x00 = nothing,
0x01 = reset alarms. Only reset on a 0 -> 1 transition. MSB is to reset tube
revolutions counter and hours ran

LSB is to set cyclic counter direction, where 0 = count up and 1 = count
down. MSB is to set the cyclic counter speed, where 0 = counter not
incremented/decremented. Values > 0 = number of cycles it takes to
increment/decrement the counter by one. These are meant for debugging
purposes only

Description

Motor percent speed (up to 2 decimal places) represented as a whole
number. (eg. 50.15% => 5015)

Motor direction where 0x00 = Clockwise, 0x01 = Counter-clockwise

Set the current run state of the pump by toggling the corresponding bits,
where 0 = deactivated and 1 = activated. Bit 0 = Prime, Bit 1 = Start, Bit 2 =
Stop

Reset alarms (TFD/DFD, FVS) on the pump, where 0x00 = nothing, 0x01 =
reset alarms. Only reset on a 0 -> 1 transition

Reset tube revolutions counter and hours ran

Set cyclic counter direction, where 0 = count up and 1 = count down.
These are meant for debugging purposes only

Set the cyclic counter speed, where 0 = counter not
incremented/decremented. Values > 0 = number of cycles it takes to
increment/decrement the counter by one. These are meant for debugging
purposes only



YI(:)I2°%

,QGXVWULDO 3URWRFROV 3DJH

&RQWURO DQG 6WDWXV ODSSLQJ ORGEXV 7&3

Modbus TCP: Input Registers ( 3x Reference, Pump to PLC, 16-bit word) - Pump Status

DATA TYPE - BYTE (UINTS8)

Register

0000

0001

0002

0003

0004

0005

0006

0007

0008 - 0009
0010 - 0011
0012

Name

Run Status and Cover Status

Motor Direction and
TFD/DFD status

FVS status and Relay Output

4-20 mA Output

Frequency Output

Motor Percent Speed

Firmware Patch and Build

Firmware Major and Minor
Version

Tube Revolutions
Tube Hours

Cyclic Counter

Description

LSB is the current run state of the pump, represented by each bit, where 0
= Deactivated and 1 = Activated. Bit 0 = Prime, Bit 1 = Control Active, Bit 2
= Motor Running. MSB is the cover status, where 0 = Cover Attached, 1 =
Cover Detached

LSB is the motor direction where 0 = Clockwise, 1 = Counter-clockwise.
MSB is the TFD/DFD status where 0 = No TFD/DFD alarm, 1 = TFD/DFD
alarm

LSB is the FVS status where 0 = No FVS alarm, 1 = FVS alarm. MSB is the
relay output statuses represented by each bit, where 0 = not triggered,
and 1 = triggered.

Bit 0 = Dry Contact 1, Bit 1 = Dry Contact 2,

Bit 3 = Dry Contact 3, Bit 4 = Standard Relay

Range: 400 - 2000 mA, where MSB represents the whole number and LSB
represents the decimal number.

Eg. 4.50 mA => MSB = 4, LSB = 50

Range: 0 - 1000 Hz, where the MSB represent thousands and hundreds
digits and LSB represents the tens and ones digits.

Eg. 985 Hz => Byte 8 = 85, Byte 9 = 09

Motor percent speed (up to 2 decimal places), with MSB representing the
whole number and LSB

representing the decimal number. (Eg. 50.15% => MSB = 50, LSB = 15)
Firmware patch number and build channel.

LSB is the firmware build channel. Channel can be one of three values: 0 =
stable, a(0x61) = alpha, b(0x62) = beta. MSB is the firmware patch number
Example: (1.0.5-beta => MSB is 5, LSB = b(0x62))

Firmware major and minor version. MSB is the major version and LSB is the
minor version

Example: (1.0.5-beta => MSB = 1 and LSB = 0)

Current tube revolution counter
Number of hours ran for current tube

Cyclic counter (debugging purpose only)



3DJH

,QGXVWULDO 3URWRFROV )/(:)/2°$

&RQWURO DQG 6WDWXV ODSSLQJ IRU ORGEXV 7&3

DATA TYPE - WORD (UINT16)

Register Name

0000 Run Status

0001 Cover Status

0002 Motor Direction
0003 TFD/DFD status

0004 FVS status

0005 Relay Output

0006 4-20 mA Output
0007 Frequency Output
0008 Motor Percent Speed
0009 Firmware Patch and Build

Firmware Major and Minor

LY Version

0011 -0012 Tube Revolutions
0012 - 0013 Tube Hours

0014 Cyclic Counter

Description

Run state of the pump, represented by each bit, where 0 = Deactivated
and 1 = Activated. Bit 0 = Prime, Bit 1 = Control Active, Bit 2 = Motor
Running

Cover status, where 0 = Cover Attached, 1 = Cover Detached
Motor direction where 0 = Clockwise, 1 = Counter-clockwise
TFD/DFD status where 0 = No TFD/DFD alarm, 1 = TFD/DFD alarm

FVS status where 0 = No FVS alarm, 1 = FVS alarm

Relay output statuses represented by each bit, where 0 = not triggered,
and 1 = triggered.

Bit 0 = Dry Contact 1, Bit 1 = Dry Contact 2,

Bit 3 = Dry Contact 3, Bit 4 = Standard Relay

4-20mA Output value, represented as whole number. Range: 400 - 2000 mA

Frequency Output value. Range: 0 - 1000 Hz

Motor percent speed (up to 2 decimal places) represented as a whole
number. (Eg. 50.15% => 5015)

Firmware patch number and build channel.

LSB is the firmware build channel. Channel can be one of three values: 0 =
stable, a(0x61) = alpha, b(0x62) = beta. MSB is the firmware patch number
Example: 1.0.5-beta => MSB is 5, LSB = b(0x62)

Firmware major and minor version. MSB is the major version and LSB is the
minor version

Example: (1.0.5-beta => MSB = 1 and LSB = 0)

Current tube revolution counter
Number of hours ran for current tube

Cyclic counter (debugging purpose only)



)I1(;)/2°% ,QGXVWULDO 3URWRFROV 3DJH

(WKHU1HW ,3

7KLV LV XVHG WR FRQILIJXUH WKH (WKHU1HW ,3

7KUHH YDOXHV WR EH GHILQHG
.3 $GGUHVYV
6XEQHW ODVN
*DWHZD\
$0ZD\V RQ




3DJH ,QGXVWULDO 3URWRFROV )/(;)/2°%$

ORGEXV 7&3 ,3

7KLV LV XVHG WR FRQILIJXUH WKH ORGEXV 7&3 ,3

7KUHH YDOXHV WR EH GHILQHG
.3 $GGUHVYV
6XEQHW ODVN
*DWHZD\
$0ZD\V RQ




)I1(;)/2°% ,QGXVWULDO 3URWRFROV 3DJH

SURILEXV '39

7KLV LV XVHG WR FRQILIJXUH WKH 3URILEXV

7KUHH YDOXHV WR EH GHILQHG
%XV $GGUHVV
%DXG 5DWH
‘DWFKGRJ 7LPH
$0ZD\V RQ




3DJH 7XELQJ YI(;)I2°%
7XEH ,QIR

7KLV IHDWXUH ZLOO GLVSOD\ LQIRUPDWLRQ UHJDUGLQJ WKH WXE

7TXEH W\SH

7TXEH LQVWDOODWLRQ GDWH

7TXEH UXQ WLPH

&XUUHQW PD[LPXP WXEH IORZ UDWH

H H+ H+ +H




)/(G)12°$ 7XELQJ 3DJH
7XEH &DOLEUDWLRQ

LQJ ZKWK LIQDW/KKH) I3 XOFOBO RN OWIKH XVHU WR FDOLEUDWH WKH SXPSYV LC




3DJH 6HWWLQJV YI(;)I2°%

3XPS 1DPH

7KLV LV WR FKDQJH WKH QDPH RI WKH SXPS WKDW LV GLVSOD




)/(G)12°$ BHWWLQJV 3DJH
8QLW RI 9ROXPH

\HG RQ WKHVKRWV MWK FRKHDHQQH WKH XQLWYV Rl YROXPH WKDW LV GLVSOD




3DJH 6HWWLQJV YI(;)I2°%

8QLW RI 7LPH

7KLV ZLOO FKDQJH WKH 8QLW RI 7LPH WKDW LV GLVSOD\HG IF




)/(G)12°$ BHWWLQJV 3DJH
&KHPLFDO 1DPH

U WKH OREZVUDWXVHG WR FKDQJH WKH &KHPLFDO 1DPH WKDW LV GLV




3DJH 6HWWLQJV YI(;)I2°%

OD[ ORWRU 530 &XW RII

7KLV ZLOO OLPLW WKH PD[LPXP VSHHG 530 WKDW WKH SXPS
PRGH




)/(G)12°$ BHWWLQJV 3DJH

6HW /DQJXDJH

FDQ UXkYRINWHWHYY RV ¥¥RG WR FKDQJH WKH VIVWHP ODQJXDJH




3DJH

BHWWLQJIV YI(;)I2°%

3XPS 5SRWDWLRQ 'LUHFWLRQ

7KLY VHWWLQJ LV XVHG WR FKDQJH WKH URWDWLRQDO GLUHI
WXEH ZLOO IDLO E\ GHYHORSLQJ D VPDOO OHDN LQ WKH RXW
DVVHPEO\ %\ UHYHUVLQJ WKH UROOHU URWDWLRQ WKH ZHD!
RSSRVLWH VLGH WR WKH SXPS WXEH DVVHPEO\ LQFUHDVLQJ

,PSRUWERMNMQILQJ WKH URWDWLRQDO GLUHFWLRQ RI WKH SXP
VLGHV

'LVFRQQHFW SRZHU IURP WKH SXPS &DUHIXOO\ SXUJH DQ\ SUHVVXUH LQ
VXFWLRQ HQG WXELQJ SLSLQJ DQG WKH GLVFKDUJH HQG WXELQJ SLSLQJ

,03257%$17 6ZDS VLGHV RI WKH VXFWLRQ LQOHW DQG GLVFKDUJH RXWOF
WKH SXPS KHDG FRYHU

127( 7KH SXPS WXEH ZLOO IRUP D QDWXUDO 8 VKDSHG FXUYH 'R QRW DW
QDWXUDO 8 VKDSH GLUHFWLRQ DV GDPDJH WR WKH WXEH FDQ UHVXOW

:$51,1* I XVIQGEAXVWULDO 3URWRFROV ORGEXV 7&8R (WKW QR®/ WK H GR IUHE
URWDWLRQ WKH URWDWLRQ GLUHFWLRQ PD\ EH GLIITHUHQW ZKHQ VZLWFK

A



)/(G)12°$ BHWWLQJV 3DJH
5HVXPH 2SHUDWLRQ RQ 6WDUW 8S

-WLRQ RI7FTKKXWV Y HWWLRYVIWL D SS/AHG DWRL ROR/R WHKBAKHWKHU WR UHVXPH RS
OHW VLGHRII SXH\EV )RWHDM WHH KRR ZNHKUHLWW@WHEHHU U XSWLRQ

J SRLOW 1IRQUW KEIXWXEH &Y BRYRGUW R WEKIR [ VHFRQGV IRU LQLWLDO
WKH OLIH RI WKH WXEH

S UHY HUMHY 6 AR Yo 3 8 X WEE o G LVDEOHG 3XPS ZLO

WKH GLVFKDUJH OLQH RI WKH SXPS 'LVFRQQHFW WKH
IURP WKH SXPS KHDG WXELQJ

W WXELQJ SLSLQJ 7KHUH LV QR QHHG WR UHPRYH

WHPSW WR LQVWDOO WKH SXPS WXEH DJDLQVW WKH

XWLRQ RI
LQJ WR 3/2&$/ 21/<” RU 322))" ORGH



3DJH 6HWWLQJV YI(;)I2°%

J)DFWRU\ 5HVHW

7KLV VHWWLQJ LV XVHG WR IDFWRU\ UHVHW WKH SXPS 7KLYV
UHVWRUH WKH SXPS WR LWYV RULJLQDO FRQILIJXUDWLRQ ZKH

/IRVW SDVVZRUFXVWDRWUVHUYLFH#EOXH ZKLWWREKDYH \RXI



)/(G)12°$ BHWWLQJV 3DJH

6\VWHP 7LPH

ZLOO HUBYWHVDOHOWRN LK H- ¥ RKYHLGXW B WKRQVHDH WEH ORFDO WLPH WKDW
QLW OHIW %OXH :KLWH IDFWRU\

J SDVVZRUG UHVHW



3DJH 6HWWLQJV YI(;)I2°%

'LVSOD\ )ORZ 5DWH 530 ORWRU 6SHHG S5HPRWH LQSXW

7R FKDQJH WKH GLVSOD\ EHWZHHQ )ORZ 5DWH 530 ORWRU ¢
+] IJUHTXHQF\ RU Rl SXOVHV SUHVV WKH GLVSOD\ ZKHUH Y|
FKDQJH ZLWK HDFK SUHVV

3UHVV KHUH WR FKDQJH GL



)I1(;)/2°% 6\VWHP 3DJH

P$ LQSXWT7(0+]1)23XQOIHIL

5SHHG RUKLANWPIRWWR QEXHW WKH BSVWHP ,QIRUPDWLRQ
DJDOXH LV VKRZQ 7KH GLVSOD\ YDOXH ZLOO
,QIRUPDWLRQ WR EH GLVSOD\HG

x3XPS 1DPH
x¢KHPLFDO 1DPH
xLUPZDUH 9HUVLRQ
vsSoD\ X6\WWHP %XLOG
xXODQXIDFWXUHG 'DWD 7LPH

x6HULDO 1XPEHU

XORGHO

X, 2 3RUW )LUPZDUH 9HUVLRQ
XxXORWRU )LUPZDUH 9HUVLRQ

X, QGXVWULDO 3URWRFRO )LUPZ

XXLIHWLPH 5XQ +RXUV




3DJH 6\VWHP YI(;)I2°%

J)LUPZDUH 8SGDWH

7R XSGDWH WKH ILUPZDUH IRU \RXU SXPS \RX ILUVW QGHHG WF
ZKLFK LV DYDLODEOH DW

KWWSV 7Z727Z EOXH ZKLWH FRP UHVRXUFHYV




)I()I2°$ 3XPS ODLQWHQDQFH 3DJH

&$87.21 $0zD\V ZHDU SURWHFWLYH FORWKLQJ IDFH VKLHOG V¥DIH
' RU QHDU \RXU PHWHULQJ SXPS $GGLWLRQDO SUHFDXYWLR
VROXWLRQ EHLQJ SXPSHG 5HIHU WR 06'6 SUHFDXWLRRQRV 1L
! GRZQURDG DQG LQVWDOO %OXH &HQWUDO

5RXWLQH ,QVSHFWLRQ DQG ODLQWHQDQFH

7KH SXPS UHTXLUHV YHU\ OLWWOH PDLQWHQDQFH +RZHYHU
FKHFNHG ZHHNO\ 7KLV LV HVSHFLDOO\ LPSRUWDQW ZKHQ SX
FRPSRQHQWYV IRU VLIJQV RI OHDNLQJ VZHOOLQJ FUDFNLQJ C
RU GDPDJHG FRPSRQHQWY LPPHGLDWHO\

&UDFNLQJ FUD]LQJ GLVFRORUDWLRQ DQG WKH OLNH GXULQ.
FKHPLFDO DWWDFN , I WKLV RFFXUV LPPHGLDWHO\ UHPRYH
sbuwvy DUH EHLQJ DWWDFNHG DQG UHSODFH WKHP ZLWK SDU
VXLWDEOH PDWHULDOV

+RZ WR &0OHDQ DQG /XEULFDWH WKH 3XPS

KHQ FKDQJLQJ WKH SXPS WXEH DVVHPEO\ WKH SXPS KHDG F
KHDG FRYHU VKRXOG EH ZLSHG IUHH RI DQ\ GLUW DQG GHEUL

VLOLFRQH OXEULFDQW VKRXOG EH DSSOLHG WR WKH URO!
DVVHPEO\ IRU SURSHU PDLQWHQDQFH 6HH RSWLRQ IRU VLOL
RLO LQ VSDUH SDUWYV

SHIHULZWREOXH ZKLWH FRP UHVRXUFHV YLGHRYV
IRU UROOHU DVVHPEO\ PDLQWHQDQFH YLGHR LQVWUXFWLRQV

SHULRGLFDOO\ FOHDQ WKH EDFN IORZ SUHYHQWLRQ FKHFN Y
IOXLGVY WKDW FDOFLI\ VXFK DV VRGLXP K\SRFKORULWH 7KH\
WKH ILWWLQJ LQFUHDVLQJ WKH EDFN SUHVVXUH DW WKH SXI
FKHFN YDOYH RSHUDWLRQ

7KH PRWRU GRHVY QRW UHTXLUH PDLQWHQDQFH RU OXEULFDW



3DJH 3XPS ODLQWHQDQFH YI(;)I2°%

&$87,21 3ULRU WR VHUYLFH SXPS FOHDQ ZDWHU WKURXJK WKH SXPS DC
A FKHPLFDO
&$87,21 ||$0zD\V ZHDU SURWHFWLYH FORWKLQJ IDFH VKLHOG VDIH
RU QHDU \RXU PHWHULQJ SXPS $GGLWLRQDO SUHFDXWLR
VROXWLRQ EHLQJ SXPSHG 5HIHU WR 06'6 SUHFDXWLRRV Il
5HPRYLQJ 3XPS +HDG &RYHU DQG 7XELQJ 5HSODFHPHQW

7KH SXPS UHTXLUHV YHU\ OLWWOH PDLQWHQDQFH +RZHYHU W
FKHFEFNHG ZHHNO\ DQG FOHDQHG WKRURXJKO\ ZKHQHYHU D WXE
LPSRUWDQW ZKHQ SXPSLQJ DJJUHVVLYH FKHPLFDOV
$00 V\VWHP SUHVVXUH PXVW EH UHPRYHG IURP WKH
(QVXUH VDIHW\ JODVVHVY DQG JORYHV DUH ZRUQ GXULQJ WXEF
SHPRYH VXFWLRQ DQG GLVFKDUJH WXELQJ SLSLQJ IURP WKH S

S5HPRYH3XRIS +HDG &RY)HQVFUHZLQJ KXHAE | RIKUBDZOMMOWRSBHK P S
+HDG &RYHU (QVXULQJ WKH SXPS LV PRXQWHG VHFXUHO\ ZLOC

7TKH SXPS ZLOO GRBWPF WHDIGDARWHBPRYHG DQG HQWHU 0$,17 (!
02'( 7KH SXPS ZLOO VWRS DXWRPDWLFDOO\ ZKHQHYHU WKH SX

SHPRYH WKH IURQW VSDFHU

SUHVVEWHSHE XWWRQ DQG URWDWH XQWLO RQH RI WKH UROOHU
IDFLQJ SXPSH5KRHWDRAU ZLOO URWDWH DW D PD[LPXP RI 530 IRU \I

SRWDWes MaKHHU P RXDWHUFORFNZLVH WR DOORZ IRU UHPRYDO F

5HPR¥YROOHU SLOQFKIRUWKHGHRITFORFN SRVLWLRQ E\ VOLGLQJ
SXPS KHDG LV ULJKW IDFLQJ WKH UROOHU WR UHPRYH ZLOO E

SHSHDW SURFHVV ZLWK RWKHU UROOHUYV

SHPRYNEWQG FOHDQ SXPS KHDG DQG UROOHUV ZLWK VRDS\ Z
LQWR WKH SXPS KHDG FRQVXOW 6'6 IRU FKHPLFDO FOHDQLQJ
FDXWLRQ DQG DGKHUH WR VDIHW\ VWDQGDUGYV ZKLOH LQ FRQV
QHFHVVDU\ $SSO\ VLOLFRQ RLO WR WKH UROOHUV (QVXU
LQVWDOOLQJ

, QVVWHMAO/XEH 8VH WKH QDWXUDO FXUYDWXUH RI WKH WXEH Z
WZLVW RU NLQN WKH WXEH

, QVVBROOMHQG URWDWH SXPS KHDG 3RO OGUWXAM BHBEP KQUWRO O |
RSSRVLWH GHJUHHV RI HDFK RWKHU

2QFH DOO UROOHUYV DUH6BEQEWDOGOR G DVOIGKWNQ DMXK® WKH TUR
SH DWWPOFEX +HDG &RIYWHMKXPE 6FUHZV
&RQILUP 7XEH UHSODFHPHQW DQG SUHVV 6DYH 3XPS LV QRZ

&OLEFN OLQN KHUH RU VFDQ 45 FRGH
|IRU PRUH LOQIRUPDWLRQ RQ WKH WXEI
DQG UROOHU DVVHPEO\ UHSODFHPHQ\




)I()I2°$ 3XPS ODLQWHQDQFH 3DJH
6 VXFWLRQ GLRSUIHBGRAR sREIHY ([SORGHG 9LHZV

W\ JODVVHYV %gﬁ%@ﬁ 4 ERUNLEDR Q 3LQFK 5ROOHU
QV VKRXOG E HQ *XLGH 5RO0OHU
JRP \RXPIXRO 7@ WY oLH %PS +HDG &RYHU —
5RWRU
/KH SXPS DQG DOO DFFHVVRULHWAJKRXOG EH —
HLV UHSODFHG 7KLV LV HVSHFL/DOO\ — Y LGH SROOH
6SLGHU 5LQJ

/

SXPS EIZIXIEFQ'L{)FYV BJSIBI'—FHU F)'LQE\@J BLQFK 5ROOHU

| UNSODFRPHOW 3XPS +HDG 5ROOHU $VVH
' XPS EHIRUH SURFHHGLQJ

) KHOS LQ UBHRY.VQWDWWH FRXEN $VVHPEO\ &DUH DQG 8VH *XLGH

$18&(

PS KEOGXHRXHWHV XYEHP BYMBPEOLHY DUH VSHFLILFDOO\ GHVLJQHG W
%OXH :KLWH SHULV\WDIOWM BBXPBSY WKH ULVN RI XVLQJ %OXH :KLW
RWKHU SXUSRVH

VLV LQ WKH 2TFORFN SRVLWLRQ IRU OHIW

RXU ¥R :KLWH SHULVWDOWLF PHWHULQJ SXPSV DUH GHVLJQHG WR
| UR@@S{(JI\PFWXUHG E\ %O X8V HKRWW XEQQ\J QRW PDQXIDFWXUHG E\ %O>
SV SHUIRUPDQFH PD\ GDPDJH WKH SXPS DQG ZLOO YRLG WK

LW RIl WKH URWRU 1RWH I
H LQIWAKBGIXHRKLAORF N XERVEWMHRRE OLHY DUH GHVLJQHG WR IXQFWLRQ LC
$VVHPEO\ XVHG LV FRPSDWLEOH ZLWK WKH SXPS EHIRUH LQVWDO

DWHO 7KHKHBUHE XBVLEWHNRMG%HOXH :KLWH 7XEH $VVHPEO\ REHVILRQV
DQ G BKDBRWES EXERIUSVEUREAHEHOHFANHG LV VXLWDEW H VRIR WKIHE D i
VDFW7ZEW+@Y)\Q'1F1=E@-I\P$HBESL@J®$H§{® RYEHUX Sy PD\ QRW EH WKH EHVYV

H UROOHUV DUH VSLQQLQJ IUHHO\ EHIRUH
5HYLHZ \RXU DSSOLFDWLRQ EHIRUH XVLQJ WKH SXPS $Q\ FKDQJF

SLSLQJ ZLOO UHTXLUH UH HYDOXDWLQJ WKH 7XEH $VVHPEO\ V IL\
KHQ LQVWDOOLQJ 'R QRW EHQG
+ :H UHFRPPHQG NHHSLQJ VSDUH 7XEH $VVHPEOLHYV RQ VLWH DV
LUV @g%wv DQG ZLOO QHHG SHULRGLF UHSODFHPHQW .HHS DOO VSD
VWRUH WKHP LQ D FOHDQ GU\ DQG WHPSHUDWXUH FRQWUR
YOH[ $ 3UHQHS DQG )OH[ $ &KHPS 7XEH $VVHPEOLHYV KDYH D VKHO
QW YVOBFKBMU KDQHS 7XEH $VVHPEOLHY KDYH D VKHOI OLIH RI \HDU

f 7XEH $VVHPEO\ OLIH LV KLJKO\ GHSHQGDQW RQ SXPS VSHHG S|
UHD@QVWURM D IHZ GD\V ZHHNV RU FDQ ODVW ORQJHU WKDQ D \HD
$VVHPEOLHV VKRXOG EH UHSODFHG DW OHDVW RQFH D \HDU $Q |
DSSOLFDWLRQ FDQ EH SURYLGHG E\ FRQWDFWLQJ WKH %OXH :KL)

1 I SRQWDFW WKH %OXH :KLWH IDFWRU\ LPPHGLDWHO\ LI \RX DUH
N 7XEH $VVHPEOLHV



3DJH 3XPS ODLQWHQDQFH YI(;)I2°%

7)" 7XEH )DLOXUH "HWHFWLRQ 7)" 6HQVLWLYLW\

7KLV SXPS LV HTXLSSHG ZLWK D 7XEH )DLOXUH "HWHFWLQJ 6\VWH
SURYLGH DQ RXWSXW DODUP VHH 2XWSXW PHQX LQ WKH HYHQW
HOQOWHUV WKH SXPS KHDG

7KLV SDWHQWHG V\VWHP LV FDSDEOH RI GHWHFWLQJ WKH SUHVH(
6RGLXP +\SRFKORULWH &KORULQH +\GURFKORULF PXULDWLF
7KH VA\VWHP ZLOO QRW EH WULJJHUHG E\ ZDWHU UDLQ FRQGHQV
OXEULFDQW

, I D7) DODUP RFFXUV WKH SXPS ZLOO VWRS DQG WKH VFUHHQ Z

&KHPLFDO IURP WXEH IDLOXUH

3OHDVH UHIHU WR 6HFWLRQ IRU LQVWUXFWLRQV RQ UHSODFLQ.
FOHDQLQJ DIWHU WXEH OHDNYVY DUH FULWLFDO IRU PDLQWDLQLQJ

&RQILUPLQJ &KHPLFDO '"HWHFWLRQ

7R GHWHUPLQH LI D FKHPLFDO ZLOO EH GHWHFWHG E\ WKH VA\VWHP
5HPRYH WKH SXPS KHDG FRYHU DQG WKH SXPS WXEH DQG UROOHU D\
3O0DFH D VPDOO DPRXQW RI FKHPLFDO LQ WKH ERWWRP RI WKH SXPS K
5HLQR/OV®B SXPS KHDG FRYHU
7XUQ RQ WKH SXPS E\ SUHVVLQJ WKH 67%$57 EXWWRQ
127( ,I WKH 7)" G\ NWHPWXHPLFDO WKH SXPS ZLOO VWRS DIWHU D WZR

127( ,I| WKH 7)" G\RMWHBRRW [ HFWHFMWDO WKH SXPS ZLOO FRQWLQXH WR
FRQILUPDWLRQ SHULRG b5HIHU WR 3$GMXVW 7)"' 6HQVLWLYLW\’

&DUHIXOO\ FOHDQ WKH FKHPLFDO RXW RI WKH SXPS KHDG (QVXUH WR
SUREHYV

5HSODFH WKH UROOHU DVVHPEO\ DQG WXELQJ

SHLQVWDOO WKH SXPS KHDG FRYHU

JROORZ LQVWUXFWLRQV RQ SXPS WR FOHDU DODUP FRQGLWLRQ
SHVWDUW WKH SXPS

$GMXVW 7)' 6HQVLWLYLW\

7R WURXEOHVKRRW IDOVH 7)' WULJJHUV RU 7)" QRW WULJJHULQJ XVH 37



)/(5)I2°% 3XPS ODLQWHQDQFH 3DJH
BUHGLFWLYH 7XEH )DLOXUH '"HWHFWLRQ 7)

P ZKZRKMV B XSV LYQHIK MGRE N REWKKEB SYHSIDFO\BYH 7XEH )DLOXUH "HWF

SXP & MKW KRMLABHRVK RAXKFRO G HVX SVWHU R SHU® WRMHPNEBD® ZKHQ D WXEH IDLO
DFWLYDWHG LQ WKH 6HWWLQJY 7DE :KHQ DFWLYDWHG EHIRUH D
WKH LQVWDOOHG WXEH ZLOO EH XVHG

JFH RI D ODUJH QXPEHU RI FKHPLFDOV LQFOXGLQJ
BFLG: KRG DO EXXCHUR [DGAHD DQ@QIR P ZQO @ VEKHEMW SOD\ ZKHQ D WXEH LV DS
DWLRXKKUHVKRRE VLOL¥FRAVXH RVAROKROAVHEDNEG RABDL@QDYHUDJH RI WX

LOO WXUQ UHG ZLWK 37)"

| WXEH DQG FOHDQLQJ WKH SXPS KHDG 3URSHU
WKH EHVW SRVVLEOH WXEH DQG UROOHU OLIH

/VHPEO\
(HDG WKDW LV HQRXJK WR FRYHU WKH VHQVRUYV

VHFRQG FRQILUPDWLRQ SHULRG
RSHUDWH DIWHU WKH

UHPRYH DOO WKH FKHPLFDO WUDFHV IURP WKH VHQVRU

)" 6HQVLWLYLW\ )HDWXUH



3DJH 5HSODFHPHQW 3DUWYV /LVW)/(;)/2°$
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3XPS +HDG &RPSRQHQMWWW 1R47< 5HTIG f/@ /Q
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1’ 1) $ 61'5
*( * % *+ *. * * $ 6*( 5

3XPS +HDG QRW IRU VDOH

JRU PRUH LQIRUPDWLRQ SOHDVH FRQWDFW D ORFDO VI
Ls /Q

5ROOHU $VVHPEO\ 3DUBWW 1R47< 5HTYG R
52725 %2'< 18

p
63,"(55,1* /O
e
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5HSODFHPHQW 3DUWV /LVW

3DJH

7TXEH SHSODFHPHQW

FLEXFLO®A3/M3 Replacement Tube Assembly Part Number

XM Tubing (for use on A3, A3S, M3 or M3S pumps)

)OHV UHSUKHVHQWDWL

C

Inlet/Outlet Connection Size, Connection Type, Connection Material

3/8[1 OD x 1/411 ID Tube Compression Fitting, Natural PVDF (Kynar)

1/277 Male NPT Fitting, Natural PVDF (Kynar)

1/277 Hose Barb, Natural PVDF (Kynar), available for ND, NEE, NGG, NKL and G2G only

1/217 - 3/411 Tri-clamp connections, Natural PVDF (Kynar), available for ND, NEE, NGG, NKL and G2G only

(valves sold seperately)

Quick Disconnect, Natural PVDF (Kynar), available for ND, NEE, NGG, NKL, and G2G only

VI=W 1/271 Male BSPT Fitting, Natural PVDF (Kynar)

YHPump Tube Material, Pump Tube Size

Flex-A-Prene® .075 ID NINW Flex-A-Prene® .375 ID

E Flex-A-Thane® .187 ID (dual tube)

NIS=l Flex-A-Prene® .093 ID (dual tube) Hel=ll Flex-A-Thane® .125 ID

AW Flex-A-Chem® .250 ID

\[eleW Flex-A-Prene® .187 ID (dual tube) [cleM Flex-A-Thane® .187 ID

L Flex-A-Chem® .375 ID

Flex-A-Prene® .250 ID [el;l Flex-A-Thane® .312 ID

Flex-A-Prene® .375 ID el @ Flex-A-Thane® .375 ID

Sample Part Number

Output Specifications

Feed Rate Max Max Max
Tube Speed Pressure Temperature Roller
Material / Size Required
GPH LPH mL/Min RPM PSI (bar) °F (°C)
Flex-A-Thane® Tube
GE Up to 4.60 Upto 17.4 Up to 290 125 65 (4.5) 130 (54) A3-SGE-R
GG Up to 10.1 Up to 38.4 Up to 637 125 65 (4.5) 130 (54) A3-SGE-R
G2G Upto 1823 Upto69.0  Upto 1150 125 65 (4.5) 130 (54)  A3-SGE-R
GH Upto24.9 Upto94.2  Upto 1570 125 65 (4.5) 130 (54)  A3-SGE-R
GK Up to 28.5 Up to 108 Up to 1800 125 65 (4.5) 130 (54) A3-SGE-R
Flex-A-Prene® Tube
ND Upto2.10 Upto7.92  Upto 132 125 125 (8.6) 185 (85) A3-SND-R
NHL Upto17.4 Upto65.8  Up to 1097 125 65 (4.5) 185(85)  A3-SNGG-R
NK Upto33.3 Upto126  Up to 2100 125 125 (8.6) 185 (85)  A3-SNGG-R
NKL Upto33.3 Upto126  Up to 2100 125 30 (2.1) 185 (85) A3-STH-R
NEE Up to 4.76 Up to 18.0 Up to 300 125 110 (7.6) 185 (85) A3-SNGG-R
NGG Up to 19.0 Up to 72.0 Up to 1200 125 110 (7.6) 185 (85) A3-SNGG-R
Flex-A-Chem® Tube
TH Upto15.1 Upto57.0  Upto 950 125 50 (3.4) 130 (54) A3-STH-R
TK Up to 28.5 Up to 108 Up to 1800 125 50 (3.4) 130 (54) A3-SNGG-R




3DJH

$FFHVVRULHV

YI(;)I2°%

$&&(6625,(6

7KH IROORZLQJ DFFHVVRULHYV DUH DYDLODEOH IRU WKH $ )
ZKLWH FRP IRU PRUH LQIRUPDWLRQ $00O0 DFFHVVRULHV DUH

/(;)/2 3HULVW
VROG VHSDUI

L7 0 ,16758&7,216
LW FRQWDLQV 7 oS BEIEE
FDEOHYV IRRW OH 3.1 %52:1
i+, 7 (
70 70 IRRW O % /8 (
7:20 &$%/(6 70 IRRW O %/$&.
.70 IRU &DEOHV *5%<
70 IRU&DEOHYV 127( 7+,6 ',$*5%0 ,6 )25 7+( 380376 0 325
&$%/( 8%&
LW FRQWDLQV 2QH 1 86% $ WR 86% & FDEOH
&$%/( 83&
86% $ & &$%/(
., 7 '3
LW FRQWDLQV 2QH T SURILEXV FDEOH
32:(5 &25'6 '(7$&+$%/(
9 +] 1(0$%
9 +] &(( 9
9 +] %6 $
9 +] $6
9 +] 1(0%
9 +] 1(0$% IRFNDEOH
., 7 409
LW FRQWDLQV 2QH 4XLFN &RQQHFW ,QOHW ZLWK "0 13

DQG 2QH 4XLFN &RQQHFW 2XWOHW ZLWK

.,7 40( IRU (3 2 ULQJV

., 7 469

LW FRQWDLQV 2QH ,QOHW 4XLFN &RQQHFW IRU
2QH 2XWOHW 4XLFN &RQQHFW ZLWK
7XEH 1XWV

., 7 46( IRU (3 2 ULQJV

7XELQJ

"0 137 DVVHPE

7XELQ
DVVHPEOF



)I1(;)/2°% $FFHVVRULHV 3DJH

7 4%9
DOWLF OHWHULQJ 3XPS 3O0HWVHROMVDMQ WOXHYH 4XLFN &RQQHFW ,QOHW ZLWK ~ KR\
DWHO\ ZLWK ).0 2 ULQJV 2QH 4XLFN &RQQHFW ,QOHW ZLWK

EOHG ZLWK ).0 2 ULQJV DQG WZR &ODPSV

.7 4%( IRU (3 2 ULQJV

., 7 090

.LW FRQWDLQV 2QH 7XEH ,QVWDOO 7RRO 2QH )RRW 6WU]I

L7 079%

LW FRQWDLQV IW 6XFWLRQ 7XEH IW 'LVEKDUJH WXEH
,QMHFWRU ILWWLQJ 2QH )RRW 6WUDLQHU DQG 7ZR 6WDL

., 7 0796

LW FRQWDLQV IW 6 XFWLRQ 7XEH IW 'LVFKDUJH 7XEH
,(QMHFWLRQ 9DOYH 2QH 7XEH 6WUDLQHU 7ZR 7XEH 1XWV

&

ZQQH 7XEH 6WUDLQHU )
7 DVVHPEOHG ZLWK ).0 2 ULQJV

"OHG ZLWK ).0 2 ULQJV

., 7 360

J DVVHPEOHG ZLWK ).0 2 UL@IJMRQWDLQV 2QH +'3( %UDFNHW 1 " ORQJ GL
IG ZLWK ).0 2 ULQJV DQG 7ZR
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7KH EHORZ LV D OLVW RI FRPPRQ SXPS LVVXHV DQG HUURU FRGHV :H UHF
LVVXHV SHUVLVW RU LI WKHUH DUH IXUWKHU TXHVWLRQV RQ SXPS RSHUD
ZKHQ VXSSRUW LV UHTXHVWHG 5HIHUHQFH WKH )LUPZDUH 8SGDWH VHFW
DWWHPSW WR RSHQ WKH SXPS RU VHUYLFH LQWHUQDO HOHFWULFDO FRP

&RPPRQ ,VVXHV
$LU LV HOWHULQJI&WHKHNSXRBWLRQ OLQHVY WR PDNH VXUH DOO FRQQHFWLR
FKHPLFDO WDQN SHPRYH REVWUXFWLRQV DQG FOHDQ VWUDLQHUV

3XPS LV QRW DFRAKHIENVWKH VXFWLRQ OLQH DQG FOHDQ WKH VWUDLQHU &
GLVFKDUJH OLQHVY DQG LQMHFWRUV &KHFN LI VXFWLRQ OLQH FRQGLWLF
OLIW ZLOO DIIHFW IORZ RXWSXW &KHFN WKH UROOHU DQG WXEH IRU ZHD

7KH SXPS LV QRW&8KHFQLOQIIWKH SXPS LV ZDLWLQJ IRU D UHPRWH VWDUW V
DUURZ LV SUHVVHG DQG WKH SXPS LV 5HDG\ ,I| WKH SXPS LV LQ PD PR
LQFRPLQJ VLIQDOV DW WKH SXPS WR PDNH VXUH WKH SXPS LV UHFHLYLQ.
FROQQHFWHG WR WKH FRUUHFW LQSXWYV DW WKH UHDU RI WKH SXPS

(OHFWULFDOV
7KH SXPS ZLOO QRVWIKSHRZKHW KIS SRZHU VRXUFH RU WU\ D GLITHUHQW SRZHL

SRZHU FDEOH LV SURSHUO\ LQVHUWHG LQ WKH SRZHU UHFHSWDFOH RI WK
32Q°

7KH SHPRWH 6WDUW 6WRS LV WXUQLSKHREY WIKHRO FRKDBEOWHHWLRQWHJIULW\ D
WR WKH SXPS &KHFN WKDW DOO VLJQDO FDEOHV DUH VKLHOGHG DQG SUF
RU UXQ QH[W WR KLJK YROWDJH SRZHU RU HTXLSPHQW JHQHUDWLQJ (0,
FOHDQ FRQGLWLRQHG

7KH P$ VLIJQDO LV GURSSL@KRBNLYKRIUUHFWEOHYTY LQWHJULW\ DQG SU
SXPS (QVXUH WKH P$ VLIJQDO LV SRZHUHG YLD 9'& &KHFN WKDW D
JURXQGHG (QVXUH VLJQDO ZLULQJ LV QRW ORFDWHG RU UXQ QH[W WR KL
(QVXUH SRZHU ZLULQJ WR WKH SXPS LV FOHDQ FRQGLWLRQHG

7KH 'LVSOD\ UHDGV DQ)RUOURREZ ARG/M UXFWLRQV RQ WKH SXPS DQG FRQWDF
6RPH HUURU FRGHV PD\ EH FRUUHFWHG ZLWK D FXUUHQW )LUPZDUH 8SGD

6HH 1H[W 3DJH IRU /LVW RI (UURU &RGHYV
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"RPPHQG FRGWHHORD &L WR H LYMVRIU(UBRBW &BSRYW)UHTXHQWO\ D )LUPZDUH 8SGDW}
WLRQ )U H5HIHQW Q F HD W KHIP)APH B$is 3W6EDIWHUWHKWURQ |RU GHWDLOV RQ XSGDWLQJ
'RQ IRU GNWD Y OFHRIQQ XWSHAMPIOQ b @ HE MADLUFHD O' E RRSRQHQWY 7KLV ZLOO YRLG SXPS Z
SRQHQWY 7KLV ZLOO YRLG SXPS ZzDUUDQW\

QV DUH WLIJKW &KHFN WKH OHYHO RI WKH

KHFN IRU REVWUXFWLRQV LQ VXFWLRQ OLQHV
XQV KDYH FKDQJHG /HQJWK RI VXFWLRQ OLQH DQG VXFWLRQ
U

'"WRS VLIQDO 2U PDNH VXUH WKH 6WDUW
5H RU J)UHTXHQF\ LQSXW PRGH FKHFN WKH
) WKH SURSHU VLIJIQDO DQG HQVXUH WKH FDEOHV DUH

) VRXUFH &KHFN WR HQVXUH WKH
‘H SXPS &RQILUP SRZHU VZLWFK RQ EDFN RI SXPS LV

QG SURSHU FRQQHFWLRQ
RSHUO\ JURXQGHG (QVXUH VLJQDO ZLULQJ LV QRW ORFDWHG
(QVXUH SRZHU ZLULQJ WR WKH SXPS LV

RSHU FRQQHFWLRQ WR WKH
)O VLIJQDO FDEOHV DUH VKLHOGHG DQG SURSHUO\
JK YROWDJH SRZHU RU HTXLSPHQW JHQHUDWLQJ (O,

-W WKH IDFWRU\ IRU DVVLVWDQFH
W H



3DJH

YI(;)I2°%

:$55%17<

/,0,7(" :$55%17<

<RXU QHZ )/(;)/2 SXPS LV D TXDOLW\ SURGXFW DQG LV ZDUUDQWLHG IRU
SXUFKDVH LV UHTXLUHG 7KH SXPS ZLOO EH UHSDLUHG RU UHSODFHG DYV
GHIHFW LQ PDWHULDO RU ZRUNPDQVKLS DQG QRW DV D UHVXOW RI RSHUL
GHILQHG LQ WKH SXPS PDQXDO :DUUDQW\ VWDWXV LV GHWHUPLQHG E\ W
UHFHLSW 7KH VHULDO ODEHO PXVW EH RQ WKH SXPS DQG OHJLEOH 7KH
%OXH :KLWH RU D IDFWRU\ DXWKRUL]JHG VHUYLFH FHQWHU

3XPS +HDG DQG UROOHU DVVHPEO\ LV ZDUUDQWLHG DJDLQVW GDPDJH IUR
J)DLOXUH '"HWHFWLRQ V\WWHP LQVWUXFWLRQVY DQG PDLQWHQDQFH SURFH

(+$7 ,6 127 &29(5("

¥ 3XPS 7XEH $VVHPEOLHY DQG UXEEHU FRPSRQHQWYV + 7KH\ DUH SHUI

¥ 3XPS UHPRYDO RU UH LQVWDOODWLRQ DQG DQ\ UHODWHG ODERU

t JUHLJKW WR WKH IDFWRU\ RU VHUYLFH FHQWHU

¥ 3XPSV WKDW KDYH EHHQ WDPSHUHG ZLWK RU LQ SLHFHV

t 'DPDJH WR WKH SXPS WKDW UHVXOWYV IURP PLVXVH FDUHOHVVQHV)
DEXVH ODFN RI PDLQWHQDQFH RU DOWHUDWLRQ ZKLFK LV RXW RI R

T 3XPSV GDPDJHG E\ IDXOW\ ZLULQJ SRZHU VXUJHV RU DFWV RI QDW

352&('85( )25 ,1 :$55%$17< 5(3%,5

&RQWDFW WKH IDFWRU\ WR REWDLQ D 50$ 5HWXUQ ODWHULDO $XWKRUL]L
UHSDLUHG ,W LV UHFRPPHQGHG WR LQFOXGH IRRW VWUDLQHU DQG LQMH
FORJJHG DQG SDUW RI WKH SUREOHP 30HDVH HQFORVH D EULHI GHVFUL
RU VDOHV UHFHLSW RU FRS\ VKRZLQJ WKH GDWH RI SXUFKDVH 3UHSD\ L
DFFHSWHG :DUUDQW\ VHUYLFH PXVW EH SHUIRUPHG E\ WKH IDFWRU\ RU
E\ LPSURSHU SDFNDJLQJ LV WKH UHVSRQVLELOLW\ RI WKH VHQGHU :KHQ
WKH IDFWRU\ SD\V IRU UHWXUQ VKLSSLQJ WR WKH GHDOHU RU FXVWRPHU

352'8&7 86( :$51,1*

%OXH :KLWH SURGXFWVY DUH PDQXIDFWXUHG WR PHHW WKH KLIKHVW TXD«
LQVWUXFWLRQ PDQXDO LQFOXGHV D GHVFULSWLRQ RI WKH DVVRFLDWHG
VDIHW\ LQIRUPDWLRQ 3XUFKDVHUV LQVWDOOHUV DQG RSHUDWRUV RI %
WKHPVHOYHV DERXW WKH VDIH RSHUDWLRQ RI WKHVH SURGXFWV ,Q DGG
GLOLJHQFH UHJDUGLQJ ZKLFK SURGXFWV DQG PDWHULDOV DUH EHVW VXL
SOHDVHG WR DVVLVW LQ WKLV HIIRUW EXW GRHV QRW JXDUDQWHH WKH V
DSSOLFDWLRQ DV %OXH :KLWH GRHV QRW KDYH WKH VDPH GHJUHH RI IDP
XVHU KDV :KLOH %OXH :KLWH ZLOO KRQRU DOO RI LWV SURGXFW ZDUUDQ
‘KLWH VKDOO RQO\ EH REOLJDWHG WR UHSDLU RU UHSODFH LWV GHIHFWL
SURGXFW ZDWR/BDOWTLHE+$// 127 %( /,$%/( (,7+(5 ,1 7257 25 ,1 &2175%$&7 )25
/266 25 '$0$*( :+(7+(5 ',5(&7 ,1',5(&7 ,1&,'(17$/ 25 &216(48(17,$/ $5,6,1* 2
25 5(/$7(' 72 7+( )$,/85( 2) $1< 2) ,76 3$576 25 352'8&76 25 2) 7+(,5 12168,7$
)25 $ *,9(1 385326( 25 $33/,&%$7,21

&+(0,8&%/ 5(6,67$1&( :$51,1*

%OXH :KLWH RIIHUV D ZLGH YDULHW\ Rl ZHWWHG SDUWV 3XUFKDVHUV LQ
PXVW EH ZHOO LQIRUPHG DQG DZDUH RI WKH SUHFDXWLRQV WR EH WDNH
HVSHFLDOO\ WKRVH FRQVLGHUHG WR EH LUULWDQWY FRQWDPLQDQWV RL
GXH GLOLJHQFH UHJDUGLQJ ZKLFK SURGXFWYV DQG PDWHULDOV DUH EHVW
UHODWH WR WKH SRWHQWLDO HIIHFWV Rl FHUWDLQ FKHPLFDOV RQ %OXH
LOQWHUDFWLRQV %OXH :KLWH WHVWV LWV SURGXFWV ZLWK ZDWHU RQO\

LQVWUXFWLRQ PDQXDO ZDV VXSSOLHG WR %OXH :KLWH E\ UHSXWDEOH VR
DFFXUDF\ RU FRPSOHWHQHVYV WKHUHRI :KLOH %OXH :KLWH ZLOO KRQRU
WHUPV DQG FRQGLWLRQV %OXH :KLWH VKDOO RQO\ EH REOLJDWHG WR U
DFFRUGDQFH ZLWK WKH DVVRFL®BM HG+SUYRG$FW. ZD %Y D FWLHY, 7+(5 ,1 7257
25 ,1 &2175$&7 )25 $1< /266 25 '$0$*( :+(7+(5 ',5(&7 ,1',5(&7 ,1&,'(17$/ 25
&216(48(17,$/ $5,6,1* 287 2) 25 5(/$7(' 72 7+( 86( 2) &+(0,&$/6 ,1 &211(&7,21
$1< %/8( :+,7( 352'8&76
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PRQWKYV IURP GDWH RI SXUFKDVH SURRI RI

V RXU GLVFUHWLRQ )DLOXUH PXVW KDYH RFFXUUHG GXH WR
'WLRQ RI WKH SURGXFW RWKHU WKDQ LQ QRUPDO RSHUDWLRQ DV
KH SXPS V VHULDO ODEHO DQG WKH VDOHYVY LQYRLFH RU
ZDUUDQW\ VWDWXV RI WKH SXPS ZLOO EH YHULILHG E\

P FKHPLFDO DWWDFN ZKHQ SURSHU 7)' 7XEH
GXUHV DUH IROORZHG

VKDEOH DQG UHTXLUH SHULRGLF UHSODFHPHQW
FKDUJH

/ VXFK DV FKHPLFDO VSLOOV RQ WKH HQFORVXUH
XU FRQWURO
XUH

)WLRQ QXPEHU &DUHIXOO\ SDFN WKH SXPS WR EH

FWLRQ FKHFN YDOYH ILWWLQJ VLQFH WKHVH GHYLFHV PD\ EH
SWLRQ RI WKH SUREOHP DV ZHOO DV WKH RULJLQDO LQYRLFH
)OO VKLSSLQJ FRVWYV &2' VKLSPHQWYV ZLOO QRW EH

DQ DXWKRUL]J]HG VHUYLFH FHQWHU 'DPDJH FDXVHG

,Q :DUUDQW\ UHSDLU RU UHSODFHPHQW LV FRPSOHWHG

DLW\ VWDQGDUGYV LQ WKH LQGXVWU\ (DFK SURGXFW

SURGXFW ZDUUDQW\ DQG SURYLGHV WKH XVHU ZLWK LPSRUWDQW
OXH :KLWH SURGXFWYV VKRXOG WDNH WKH WLPH WR LQIRUP
LWLRQ &XVWRPHUV DUH H[SHFWHG WR GR WKHLU RZQ GXH

WHG IRU WKHLU LQWHQGHG DSSOLFDWLRQV %OXH :KLWH LV
XLWDELOLW\ RI DQ\ SDUWLFXODU SURGXFW IRU DQ\ VSHFLILF
LOLDULW\ ZLWK WKH DSSOLFDWLRQ WKDW WKH FXVWRPHU HQG
WLHYVY DFFRUGLQJ WR WKHLU WHUPV DQG FRQGLWLRQV %OXH

YH SDUWV RU SURGXFWY LQ DFFRUGDQFH ZLWK WKH DVVRFLDWHG
$1<

37 2)

%,/,7<

VWDOOHUV DQG RSHUDWRUV RI %OXH :KLWH SURGXFWYV

J ZKHQ LOQMHFWLQJ RU PHDVXULQJ YDULRXV FKHPLFDOV

) KD]JDUGRXV &XVWRPHUV DUH H[SHFWHG WR GR WKHLU RZQ

/| VXLWHG IRU WKHLU DSSOLFDWLRQV SDUWLFXODUO\ DV LW PD\
KLWH SURGXFWYVY DQG WKH SRWHQWLDO IRU DGYHUVH FKHPLFDO
7KH FKHPLFDO UHVLVWDQFH LQIRUPDWLRQ LQFOXGHG LQ WKLYV
XUFHV EXW %OXH :KLWH LV QRW DEOH WR YRXFK IRU WKH

DOO RI LWV SURGXFW ZDUUDQWLHY DFFRUGLQJ WR WKHLU
HSDLU RU UHSODFH LWV GHIHFWLYH SDUWV RU SURGXFWYV LQ

AR 5



3DJH

YI(;)I2°%

$33(1',; $ $&521<06

f&
f){
$ &
ED[U
&1:{
FR
&2'{
"
&
(|
(3{
(714
(8{
)'${
)-0{
) 9 6{
*){
*3‘{
*3+{
+{
+]{
1I{
21
3
OE
11'3({
/3 +{
P ${
PLR
P/{
06'6{
1 &f
1 2§
137
16)
2'{
31{
3%7
3({
36{
394
39){
58]
5HY

50% SHWXUQ ODWHULDO $XWKRUL
&HOVLXV 530f 5HYROXWLRQV SHU PLQXWH
J)DKUHQKHLW 6,3 6WHDP LQ SODFH
$OWHUQDWLQJ FXUUHQW 6 6{ 6ROLG VWDWH
8QLW RI SUHVVXUH 7)) | (QKDQFHG 7XEH )DLOXUH '"HW
&OHDQ LQ SODFH 7)( 7THWUDIOXRURHWK\OHQH SUR
&HQWLPHWHUYV 8/{ 8QGHUZULWHUV /DERUDWRUL
&DVK RQ "HOLYHU\ 8 6{ 8QLWHG 6WDWHV
'"HSWK 9{ 9ROW
'LUHFW FXUUHQW o ‘DWW
(OHFWULFDO DQG HOHFWURQLF{ HTXLSPH@WK
(WKNOHQH SURS\OHQH (o ':DVWH (OHFWULFDO DQG (OH

(OHFWULFDO 7THVWLQJ /IDEV ,QWHUWHN
(XURSHDQ 8QLRQ

JRRG DQG 'UXJ $GPLQLVWUDWLRQ
JOXRURHODVWRPHU

JORZ 9HULILFDWLRQ 6HQVRU
*ODVV ILEHU

*DOORQV SHU GD\

*DOORQV SHU KRXU

+HLJKW

+HUW]

,QVLGH GLDPHWHU

,QSXW 2XWSXW

.LORJUDP

3RXQG

/LQHDU ORZ GHQVLW\ SRO\HWK\OHQH
/LWHUV SHU KRXU

OLOOLDPSHUH

OLQXWH

OLOOLOLWHUV

ODWHULDO 6DIHW\ 'DWD 6KHHW
1RUPDOO\ &0RVH

1IRUPDOO\ 2SHQ

IDWLRQDO 3LSH 7KUHDG
1DWLRQDO 6DQLWDWLRQ )RXQGDWLRQ
2XWVLGH GLDPHWHU

3DUW 1XPEHU

BRO\EXW\OHQH 7THUHSKWKDODWH
3RO\VHWK\OHQH

3RXQGV SHU 6TXDUH ,QFK
3RO\YLQ\O FKORULGH
3RO\YLQ\OLGHQH IOXRULGH
5HVLGXDO FXUUHQW GHYLFH
5HYLVLRQ
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ORGHVO I1XPEHU ODWUL][ $
)/(:)/2 % ORGHO 1XPEHU
y/(;)/2%$ 3HULVWDOWLF OHWHULQJ 3XPS

3RZHU &RUG RSHUDWLQJ YROWDJH UHTXLUHPHQW 9%& WR
]DWLRQ 9 += SRZHU FRUG 1(0$ SOXJ 86
9 += SRZHU FRUG &(( 9,, SOXJ (8

1R 3RZHU &RUG
,QOHW 2XWOHW &RQQHFWLRQ 6L]H &RQQHEWQRQ 7\SH

HFWLRQ
S\OHQH 6 20 ' 7XEH &RPSUHVVLRQ )LWWLQJ 1DWXUDO 39') .\QDU
HV (0] " 0DOH 137 )LWWLQJ 1DWXUDO 39') .\QDU
" 7XELQJ %DUE )LWWLQJ 1DWXUDO 39') .\DPU1.DVMEOPE®RDORU 1' 1
“+ ~ 7UL FODPS FRQQHFWLRQV 1DW®EHDRWAI") 1L(QDUV* DYDDQBE* * RQ
A4XLFN 'LVFRQQHFW 1DWXUDO 39') .\QDU 1" 1(( OMHV.YRDGGVHS RQIW H
“WURQLF (TXLSPHQW KM ~©0DOH %637 )LWWLQJ 1DWXUDO 39') .\QDU
3XPS 7XEH ODWHULDO 3X®6poXedrbL]H
JOH[ $ 38HQH," _ + *3+ _ JOH[ $ 7RDQH," _ + *3+ _ 36,
JOH[ $ 38HQH," _ + *3+ JOH[ $ 7RDQH," _ + *3+ _ 36,
JOH[ $ 38HQH," _ + 3+ _ JOH[ $ 7RDQH," _ + 3+ _ 36,
JOH[ $ 38HQH," _ + *3+ _ YOH[ $ 7RDQH," _ + *3+ _ 36,
JOH[ $ 38HQH," _ + *3+ JOH[ $ 7RDQH," _ + *3+ _ 36,
JOH[ $ 38HQH," _ + 3+ _ JOH[ $ &KHP ,' _ + 3+ _ 36,
JOH[ $ &KHP * *3+ 36,

YOIl 6 WDQGDUG /HIW IDFLQJ SXPSKHDG
5LIJKW IDFLQJ SXPSKHDG
'RZQ IDFLQJ SXPSKHDG

6DPSOH ORGHO 1XPEHU




8VHUV RI HOHFWULFDO DQG HOHFWURQLF HTXLSPHQW ((( ZLWK WHK
'LUHFWLYH PXVW QRW GLVSRVH RI HQG RI OLIH ((( DV XQVRUWHG P
IUDPHZRUN DYDLODEOH WR WKHP IRU WKH UHWXUQ UHF\FOH UHFR
HITHFWV Rl ((( RQ WKH HQYLURQPHQW DQG KXPDQ KHDOWK GXH WR
7KH :((( PDUNLQJ DSSOLHV RQO\ WR FRXQWULHYVY ZLWKLQ WKH (XUR!
DUH ODEHOHG LQ DFFRUGDQFH ZLWK (XURSHDQ 'LUHFWLYH (&

&RQWDFW \RXU ORFDO ZDVWHHVHFRIWH\GDIRQOGHERNRR(Q PRI L W\

Blue-White

5300 Business Drive TEL: 714-893-8529 ZZZ EOXH ZKLWH FRP
Huntington Beach, CA 92649 FAX: 714-894-9492 VDOHV#EOXH ZKLWH FR
USA FXVWRPHUVHUYLFH#EO.

31 SHY
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