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o FREIRHIENAR
EEER,

NEOZE—NMNEENFHRELES (RERFHIZT ) -

Rk,

REAHOL , MRREEHOL ,

o REEFRMLMEELRER HPCM H w0,

5.2 —i%IR1E
521 EYRE

o R LNER WM
e HRENMEEMAMSS

BRietemE 32

RERGED THEESREMS.

=RABEHKFLIEDWREFFEN
NESEER. HRLEEAOLN,

7=




5.2.2 Bl EHRIRIE
5.2.2.1 JRZS LED

HPCM2 B MERAW BT ER L&A — N2 BRI , ATERRASRIREIRS. HPCM2 IEH —P AR
HWRE. TLUBN £1T# 07 LPA-View iR BEIRE R E.

ICM 2.0

B5.13 K AR & 89 8 E AR

%6 RAMNREREBT , PXBERERE

HE KAEE T FREEE , 1E/§t“ﬁ_ﬁﬂtl3ﬂlﬁmlﬁo

a6 RTEBE T EBREEE,

Py RRAERTEKEER,

q/EXE ®EBENSKEDER ERE,

®e RAER TRE LR,

4 A SN Kk TEEEADARIAN LED JTERLE , REZRXNAAE,

FER  RAXERBEERREL , FER  RAEYAFRBEENNEEN , T2FIRBENH
1=

Bl MRRBREESRERS , WKZF2FINEEER, MRIAFERFITRALT” , AFRE
EEERE LR,

MRRETRELREE  HREERSTSRIAKSERE. SHIBRBRRE , TeREEEBZTR
=

7}<‘%‘§ RE , LED MRS HEE, IHFRENFERET , BRFMHTERSIMENARERSH RIE
ﬁﬂg I:I%o
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5.2.2.2 B HRIE

52221 &R E R

HPCM-K B2 5 6 IR B E N — N PIWEFEIL LCD. EARERIAER ( HIHNBETESR , SKkE
FRE (B ) ).

BRI X AT A S B B R FT A SIIFRVAR RS,
REFTHEHEA “BRERX", LEENERETRSNRLER, TRERT ATAER,

AL -ENBERFARNETR , FIAER TR FHRMNRE. BN APMITEHER B3 5EERK
AR EEL,

21/20/17 | Bt =

FESTERE 39% 28 °C 39% RH

= LI LU MU =
oomun-=.cm.t

-1 15-g5 25-50 50-100 100

NAS 12 | |

: 2 ik 394 RH
HEXTIREE 39%28°C | & o8 a0

-i4 14-21 @21-38 38-70 70

12 25 | B2t s

taxE 39%28°C | |83 T Ja oo

1B

12A-F

: 39% EH
HEXHIREE 39% 28 °C o8 o0

=14 14-21 @1-3@ 38-10 70

|SO(12) 12 11 11 7 6
rEE I osec | i) f 3 R

BB —“FAE (History ) "TUHE , £ R”&IE 10 MR,
BEETFER VA BEXERTHE IR,

BRietemE 34




mm

N oM M mmm
== = [ e e ey
NJOuo--riinmua
e s e e e e e ke ke e
IC LU MU LU _C LU ru L
" " T " T " T e
e s e e e e e ke ke e
== --
bl = o e S
L L LY LY L L P U LU
I o™ ™™ L LU L AL ™
[plninin]

-

mm

5.14 71 £ EH

Mt EAKFRERTR ; EEMNRBET , KFENESEERK. FEANE , REFE—DHH
%8R,

5.2.2.2.2 P E R

B<H>t, 2RE 515 FIRNZHIE R (I2WRIBRER ) . REEA Vv AREEZCHREZEY
1,

“SERX” ( Completion ) SER—NM 0 F) 1000 9EF , RRMRAFHE,
FLOW ml/min 2R EVIELUE , E8XNREEHR,

XFAR—IMRENRET , RATETR.
AMERZFRBRREREN , IUBRRRAEERENERETERN, LB EEATHEIRE R

g5

“RZS” ( STATUS ) ITE REEMN HINRES. HAHEIR , FENK 2 HNAEXE ( XN T HIER
LED #PEAES ) o

FZANFRFEE R Modbus SRITEEREMAXRSIKIE. HNEPBEEHEREEITENMN HPCM Z B Ay
o AEPBEFHERERENAZIBEEIR , | HPCM %Eﬂ/mmﬁﬁﬁ#&‘%{% BB H 2 H N BEHEIR.

E=/1"BEL T CAN é%‘%ﬁ&.ﬁ%ﬂ’h’/‘&ﬁ{n,w EZiFE , §SZ %M HPCM CAN B & Fit, &8
—/N“JfISE (History ) TR , EREIE 10 MER, #s.wﬁ%‘u,{ﬁm ARV EXEREZETTE,

Frs
B -K: 0.20 -R: 0.36
£ (/5159

LED )
Bih SRR

AM Intarfoce Diagnostics
5 0/0

oo of 08
04 O 09

PIEnES iR £b13¢ Ff 4F 44

aE g3
e _
00 PCB R&ﬂsﬂg’l‘i{ K. HhEmE(E LS f f Y8 09 O

s s

B5.15 2HRE
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5.2.3 HPCM 1R BRI~ m4E47 .
HMRZEHHFER HPCM Bt |, EHHR R HPCM B F REE Do

MRETREMRFD , W AERAFARENAHEB |, RIS BN R B35 [T
o WMRZXTEMARRB , MAEERRHITRE,

5.3 HPCM #2 %l

HPCM T LU i B HLI%EY LPA-View Bk 4F 50 BYIE A2 R 41T AEXETEE, 20/ th A LU A & S R0 1T AL
4.

T HPCM B T IR IERFMHE | RS TUBEAR S R ERERE .

—BEERRE

TR |, HPOM St BRI K /GEE, RIEETTLIRESE , HARSHEH N, I
R ERNRNHE. SMRERBLER | HEEHRE FRINRBIEES.

g

HPCM #E3 — MR IEFTIVEE | BT YR RBRHR AN ABIE SN, MRBE LR TAK
AT | BAEA R ATBERE T E A | A LPA-View T2 RFEIAIIE, HPCM #9717 B 25 AT LU 48
4000 XML R,

5.3.1 T BN

ML R 41IR  A  RS485 B BT IE B,

HPCMUSBi & ( FTEIIREIE A BNF R XYL ) WIRIELIRA USB, #1TiEREE , B3I LPA-View , A5
44 HPCM {88,

[r7] - PaViewT] m .
[ Fle Record Graph View Window Tocks Help =
D@gdps R S0 M PO OERN
1= | =l =l = 2 =l =|
A -
X -
al 3 I O S | =l =l | | =
D |Machine |Tem |Type |Teme | Reference | 150 Code | Matrasy | Asebssi-2 [mi% | Tempec |
TR NUB01-W0110748  CALBRATED 1415 O AR, DC/00 DIE/OF
16 l6IM4EE 16 5 NIBDI-M 10742 CAUBRATED 119%6 1 1ADE/CADDDEDF
LEES  l6IMER 15 5 MBI 1077 CAUBRATED 12107 2 TAMLBAIC/I0A0EDF
1M L6048 14 8 MIB01-20110731  CALBRATED 1118 3 A2BAC/I0/EE
1063 L6458 13 S NUB-01-30 110706 CALIBRATED 141210 & AAFILAC D2
162 l6IMEE 12 5 NIBDI-0 10720  CAUBRATED 154311 5 SAMB/SCISDAENF
| owoa s n s MB0L-01L07A5  CAUBRATED 167412 & GATSB/BCIE0/SE/F
1 L0488 10 8 NIB00-30110709  CALBRATED 171513 7 TAB/TC/ TOMEME
| 1w s 8 s NIB-01-3011074  CALIBRATED 182614 & BA/T/BCADTESE
158 161458 8 5 NUB-0I-0110658  CALBRATED 181715 9 S4/BE/IC/S0/BE/GF
| s ams 7 5 MBI 10653 CAUBRATED 201816 10 LASE/0C00/IETF
el L1048 B8 8 NS00 110647  CALBRATED 2917 11 1LATI0BA1C/11D/0E/8F
1665 l64E8 5 5 NIB01-30110642  CALIBRATED 22018 12 124BAZCADALESF
| oest s s 5 NUB-01-M0 110636  CALBRATED 2119 15 154/12BA5CASD/EN0F
1a053 1514ER 3 5 M1R-0L-30 11406:31 CALIRRATED MM 1% 1SAMSEASCASOASEALF
5.16
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EE IPAUBEFHRIZERRZIRE , BRIEEZE EHNERERARA (B 517) . RAE2HIEENE

1=
(B518),

II'1‘C+:nn|'||mrt ﬁ"

[USBi (COMS) =

5.18
F—IXPATIHIRMER , XA EBERITEY LNBEFSKO (COMiwH ) , WM T,

RESFFETEN LN ARD |, FPRETRE - DIIRPHAFER XN REEE R E SR ES.
RIUCEANBEIL | EFITEN EREE,

TEHWAE TEBERROMATLUEERE, EEATIEE HPCM w0 , ABRRBEE" . WRETHEH
MNEORERH , COM IwOFEDISERREZEN. BEEMLKIE , HFHIZEESXEE, Ei
FXIhfE , COM MmO f#ic E , METRER , HEXEEFERNBRIAN COM ixOHIM, MEBEKEHM
COMiwA , HFSZEFMHMNBEERIED .

5.3.2 it EHLEHRE

AR HIXT EAE S REA R A LPA-View EEIC A BN EF 31124 HPCM, BIERILLARTE B (
WIFF ) EITRIRRRANIKE R,
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- ™
Remote Control ﬂ
Test Reference: [EALIBHATED Apply
Test Number: 0 Start |
Status Ready

Settings... |
Result
Download New |

Download Al

Erase Log |

& 5.19

ERT—ONN , BAEREFEERE NS EE ( Test Reference ) ” , AFIR S AR EMIE,
X2 —MERMEWARE , JARRBIMR I MRS A (GERNRESMAetE/BE ) . Flan,
EBEmEsSIEFEN. “MHASEE VW EKETLULE 15 MNFH,

HEEE , HPCMRAS R E R “ ( ERHF ) Ready”s RJT , BIEB LR FFIA ( Start ) " IREAF /ML, B
EXERMRHE,

Al AR A AR #2421k ( Stop ) "RHAFN R, MBENRXSEFBRT TR RE , WSKFLEIH
MR HFFBEFRN R, HNRERG , “ER (Result)) "EFLLUEENHRRNE RSLRIEE., KEEFNE
E(WMREA),

MRERE , MiAmS2B83iEE | HERNRRES. WRIRSHF Ready , BBAREETUBERIRT

FFoh (Start ) 73R40 , FFIEFTHYNR .

WA AR E —REERATE , REEHFHES — MK, EXMERT , RELTR Wi ( Testing )
=

“&4FH ( Waiting ) 7

HPCM & — MNHEICRER , RUL AT AEA“ T EHFHLE R ( Download New ) »Fl“£ T % ( Download
Al "R E R TN ZBTEES. IHNMEANXER , “TEHRNER IRMRIAEH
DEIMN AR TEHEWE R, ‘T TENERMATEEFMTE HPCM RHE R, “BRRIZF ( Erase Log ) ” il BR
HPCM AFEH B MR R,

LA HPCM B1ESS |, AT AMEAXAEHSF ( FHiEEARA LA X7 ) HIL Esc BXRAXFE, & “i%
... (Settings... ) "R A HEREBIREX EE,

533 1% E

A LAERIEREEIREXNEEEHEE HPCM, BERERZERFAIEHP TR,

BHAITEMNERG , & “WBEHRHAEHR HPCM BViRE, HEHXBUH ( Cancel ) " , REFRETE,
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TestNumber — [1 Identification [|FCHI00928 v0.33
Test Duration = | Current Time. ﬂ.—
00:0200 = 2011-04-19 128703 Set
Format  [1504406:1399 - Calbrated [2011-01-2014:35:37
Simnulated Test [T CalirationDue [2012:01-20 14:35.37

Lovs Flows Alam Disabled (Elean Systems) [

Dutput1  Oulput2
>Lower >Upper

Alam Mode [ Waring [Blam 5]

C fion Code Targetsdlam Level

H20  Temperature
wniC] >4 3B 14 521 325 338 360 70 [%RH) ()

2 o o
o -

“*Leave /Empty/ for "Don't Care" *** “water Content

~Continuaus Testing

Test Conti Iy ¥ Interval =
antinasly e 00100 =

og Continuous || Inizival =
;] 000000 =

Start Testing Autematically [~
i [
Corfirm Tiarget Leve] Betore Stopping. T2

lgnare Initial [0 | Tests

Stop Testing When

& 5.20

7E D HPCM RITRJE , Hk B 2 RENMBRERR, T3 , W MINEESKSHNA , SR/ T

Db AT, BMEMBEENSRIRE , KERRFEHBREE,
7E : AR$E HPCM BC R AVIET , AIRERERD — LI H,
5.3.3.1 iR

A2 2 HPCM KB RY —fiR{E 8. £~ HPCM 73S MERFIRAR . 75 5 at A 22N i 10 Ay — R

Ho MM SHEARBENZESICHK,

N

“XBAtE (Current Time)” &7~ HPCM EiZREHATE, X—RBREE , EAXE2N AW EE, & %&E

(Set)’"1Z4l & B 31~ HPCM B Bl 51t E M LIRS EI R,
REXFEE R EXRENBIAMT —IXRKAER,

5.3.3.2 i m &

“W it 4% 5 (Test Number)” AASKIRBI R FUMILF YR — XN K. 3 , HPCM Bahed , “WiAm=S"2BHE

B, FrARFEMeTRE (N B AMatE ) RS E,

RiEiER




Test Number Ij '

Test Duration

Formiat [|S04406:1559

Simulated Test T
Lo Flaw Alarm Disabled [Clean Systems) T

B 5.21
AR R AERHMEXY HPCM EFTER , MRS FISBEBHEHTH.
5.3.3.3 Uiz B[]

iz B9 B B N = 35 42 A< 8] (Test Duration)” 2 &l

HIREW 2 2 HEESEASHNA  EAFTUEHRERRNE, REREHETE AT HPCM XY
FERKFHNEREIRMERY. BT ITHHONFREFEESRITRS , AN T ARNENEERSE ,
é:l:tlié;[:_glo

BN EFFEFEE T 2N REPFMANETRHEERE NG R | RN =5 8 T 9Bk
BHRK, XEWREEMAIRXNHE R EIEE N

5334 4£RER
FAERB[ERHENIE REN (IS0, NASE ) . INMEBRTNMNERREALN , RACKERE TR
FERBEERER R , NAHFERIXLB R,

5.3.3.5 LU=
LEETRAREEZFENXNEESN , TAFEARIKE,

Simulated Test 7| Calibration Due  [2012:01-20 14:35:37

Low Flow Alarm Disabled (Clean Systems) ||

Dutput 1 CDutput 2 . - = -
Cancel | | aK I

> ower >LUpper

Alarm Mods |0 Warning | Alamm =] Commuhications... |

- Contamination Code TargetAlam Levels 1

B 5.22

BRietemE 40




LES

5336 ZRERERE (FERE ).

EEBRANR , ZFmWEEYRERNEEEE K MARXIARElT. WREEHITSRUE , R
EREFESTRMNENER,

HPCM EEZBE I RBEMNTRNYRITERE , REUE , AEREHNSITRERES,

Rz, SHEE—MFETENREHRE  ATESREECNFULEIFED  FEEAREENLITE
HAR. N7 RIS, NABTHR —EHRME | TEEE BN

MEERERBECHER , MLAENHIBPSAEED 20 NAT 4 BB BN |, REEBT 2
Ex  WALERT BN,

MEAEMNAIEPAREI 20 MKRTF 4 BOKWFAL , BABERRERBFESHKER , PCMtE 2 IRE/ B
REEARTE,

AE  MREEABRREER , WRHFLUXHEN IS NEZE HPCM : MR REXA (BRE ) , WHXH
HPCM |, Mﬁﬂs*ﬁﬁhfﬁﬁﬁ%ﬁo

MRS IEEMET 10um (IS0 14/12/10 (NAS 44K ) ) , ATAEEE XK REBIE RS , WBILE 5.22,
5.3.3.7 iE L2 i

— Continuous Testing

Test Confinously M Interval  [1n.01-00 :_l

Log Centinues || Intevall Toooo00 j

Start Testing &uternatically [
Stop Testing *When Clean [
Eanfimn Tarmet Leve| Betors Sapping. 15

lgnere Initial [0 | Tests

&5.23

1£ “3E 22 M= (Continuous Testing)” XiFAr |, B — L% & I #2 §) HPCM A B 34T R T i, & T ELE N
#7fE , HPCM RIBEEMN N R\ R E I EENIR .

M BRIEIER




1. RE NN SSEet KA EIER , MAEZNAEREREEENH, Flw , REN AL
BfERN 178, AikERN 1008, EREE 10 2#ET X1 289Nt NitatE 2B ket
S1]: 5 =52

2. FEfREeERER N TFUHGENRNE (F0F ) |, BAE ML REILENFFH— N EFEN
ito

“YE£E18 % (Log Continuous)" RERBIEFIELNRBENLE R, RN TEHENAICREEFEXETEE
MR E R, WRFTEFBIELLICF(Log Continuous)” , M RIBF—RINMKLENHRE — XN (FSN
THA REERX "M BEMELEMNSEY ),

MELEFRELIDT , AL LAURE 10 fR RGN A SSPR IS FAV L. Bl , HPCM AT LLIRE N &
10 28N —X , BB RIER—RER, xR, WREARMNLFLESBRTRNSH , ©
MRSV AMBIENIC T, AP ATEIMIRE 2 £ #ayNtiFLatiE, 10 2 #ayntE A 1/

BTV IEREIRE. XHEMSEBI 2 78O , 10 0WEE—IX , B PRIERER—K

AR ERERBRLICEENRER L BUNSHIER , FAlNRAERE 2 28 , iIEXARAR 3 2

o

BERFIENIR—ZIhEEE A TR AR BN KB RENMAZ R, HPCM KN | EEREEL-
TRk, XRERXBHREES , FENR,

ZEEAAN A —RER 3 , RF\FEFENHKTF , BI/LURBNRERTFHIZTK. XENEIHTEHIER
MREIRERITHY , AMERSGRE T RBIERE R

HEF LB IAB IR F—RARNEFI T2 RLLE  RARSGHNE LB, EFZETE ,
FREAHBFZRAINAFLNFTESDONMEENTEET SR,

*HEThEEERA T ORMERBENNA  EXMEATS , REENRSITEBRMADFETN L. BEER
T, AER&N BT ERFRZLR.

5.3.3.8 EBEF N
2
| Cancel | | 1] I
: 'l Communizations... |

H20 Temperature
M o 525 38 50 70 [%RH] [T]

B 5.24

WRIEEEHE A LA HPCM WIBE BN, S E 5.25 WiEH,

BiEiEm 42




-
Machine Communications Settings m

Machine Interface | IMODEUS RTU/RS485] vl oK |
MODBUS RTU/RS485
Hode N (A0 bus - GENERIC Cancel |
4-20mé: NAS RH FIXED
4-20mé&: CODES RH TEMP ML
4-20mé: CODES RH TEMP MUIX2
CAN
Baudrate 250k -]
Base Address 0 | 18FFBS3F

5.25
mFEANZRED | REVZEESRAMERE | FlaEE CAN EEMEWRE B AYERERESSHT
Modbus JB1S ( BRAIA ) o WRAPREREIERBK 4-20mA HBEHER , BBARLIBE T I EEEREESE
HPCM,
5339 &

HPCM B ANTTXEBR B M TOURENRSERANBERE , UEHAXEABRZFRLHEES,
EE— A SEHOMERE T , &t R 58 ENRE BN L.

HRERELEMRE , IR T HPCM WA A7 =R,

5.3.3.9.1 {REL 5|

2R B AT EX EAERY IS R B FRARE R 3 X RIE.

RETLLRENFETERDE, KSEMEENELS, TANABRAES VRFERENNAZEXMA
B, Flan , ATLAIRE“NAS 1175, “IS0 18/16/15” 2% “AS4059E 8B-F"F & AV IR B R E.

— MR  BEESFRBELTR , IREA , Z:_Il«/(lxn_E?kE%ﬂ RENRE. BRAE , MRET L/
TRS , BIRITGHE. EMERANFRAE B (zZH) , WBRIARTRE"

TR 4um iTHERKTF IS0 K88 23 , =K 6uym AT IS0 /X3 22 , = 14umit B AR FHRE18 , HEKEKXTF 80%
Rh , BURE KT 65°C, NI TE'JJ:LL?EEO EEI:FF)?EE’JTLLIQE%‘BE"“ , FTBAKIZ R & TR

EO
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— Contamination Code T arget/&larm Levels

H20 Temperature
pmiC] >4 B 14 321 25 38 B0 »70 [(%RH] [T]

e o [ [ [ R
8 o e e

=* Leave /Empty/ for "Don't Care = Water Content

& 5.26

1S04406:1999 3R 2 4 5l

1IS04406:1999 LAKRF 4, 6 F 14um BIFN NI RAERER RIBEEE . 132 1S04406:1999 MHERN , REE
ERWARE , XEREBIRUTUAERNIRENRE., 19 1504406:1999 FYIETHAE | th A LIS XE H b F
MRTHARB, MRFEE , AILLEZ,

NAS1638 R &% 4

r— Contamination Code Target/&larm Levels

Basic H20  Temperature
Class  pm 515 1525 25-50 5010 100+ [%RH] [T)

C o N e
S i o

== |eave /Empty/ for "Don't Carg' **= “Water Content

B 5.27

NAS1638 AT LA FMEMNRE R , ARIRENFIRBRN SESE Y HE, NAS1638 AR MBRREMAKEL
B, SRERERTERIPREERRE. At , RINATLUNBEATRER (EAER ) #HITRE , t
AT LAY E LR ESE Bl N S RA ST RIRPR S,

AS4059E 3 2 IRE 4 7!
— Contamination Code T arget/dlarm Levels
Basic H20  Temperature
Class A B E D E F [%RH) [T)

N o
S0 O

== | gave /Empty/ for "Don't Care' = ‘w'ater Content

& 5.28

BERE 44



==
J &I

AS4059E X 2 EFFFRMARRERERRNZTE , HHIRERIT T EHMWIRIC. HREAETR
FEATRNENFERRTETESSR , HIHB-F. AFRENBRNERTIRE , HMN &z,
Itk , AS4059 7B-FHYPR{E AT LAfRI B2 #h% B, C. D. EFIFVEIRE N7,

AS4059E7<1/1S011218 R &4 5

 Contamination Code T arget/&lam Levels
Basic pm 515 1525 25505010 »100 H20 Temperature
Class pm[C] 614 14-21 21-38 3870 70 [%RH] (C)

S O ol
S o

== Leave /Empty/ for "Don't Care'' = ‘water Content

5.29
BRT RBMI|EBRRI , IEMRERELN . EERRFERNIMEZEIREMRE.
5.3.3.9.2 IR EHFEX

DOutput 1 Dutput 1
<=Lower »Upper

—Contamination
2. Greendmber-Red
3. Particles | \w'ater
Clag4, Continue | Clean
. Tested | Clean
Upper {7 |g. Testing' | Elear:

50-10C »100
3870 »7¥0

[

Bas

5.30
REE IR E HPCM PN TF < 3R B i Hi IV FS B Th g

15 HPCM AJE & RN, HFER , X TEMHRE , A REBEEXERF LFELE RRERHNSR
o

F  XLIRERHSRERE LED TF , FFRENREEX T2 LED, REREBEEXN[OREH N
FREMHMIIE. MRXLEREARBER , AP RREERIEMRSE , WA L2 ZRENA
TRE

45 RiEiER




B\FFFHER , BRIPINHEN | XERERIEEARFOBEIRE , EN AT AL £ EPE
o

EUTHERTHE >R >E%
THzheE BE R

LT, HPCM ATBUGIRAA SR B 5T R IR W 1 2B & Warning) fi it , MREIEM—ANTF
BR, M. Wit 2 =2 “BiRAarm) @E , AERLCH LRERE.

REENX 1 BE-BE

EUTFHERTHE <HER LR
TATh e R A
HRBREH , BIFBMXARKEFTEEE,
M1 RBE A, HERNTHET TR (“T&") :BUE. TRARKABER,
2 RERE, SERATER (“R”) /R AAXRBIERR.
HREEX 2 &-8-4
EUTHERTIE <ER >T R
THAzh e g6 ae

BZRANERHITRG , ERBREKBRRIHINPTE=6 LED IERIT. KR —FIFHREFIM LED , A2
BHNEZBRNER , IREESERL, 5N LED FRBEANHERERER/ARBE/AE--ERNE LED 324
HERPT LR, b1 (&8 ) WITH. HERATTRE , 2 (“U&”) ®/ITF, MRERNTH
EFZ| , WG HSWITI |, LED BeFAIRAG (BLXNZXNES ) .

BRietemE 46




LES

HREE 3 FR-K

EUTHERTIE BaE> LR BKE>LR
FELLTFBIR T K maE<TR BKE<TIR
THAzh e ARERE BKERE

HEEXNMNEEE)NEKED BRERS , JEAZER,

ZEAEBEA LRNTR , fFRHER RN, MRAFELINTR , ML, TRAONKRENMEE
M1E,

HREEN 4 KEL-FE

EUTFHERTHE >R <FER
THATh e gty FIENIREE

BERATHERE S , BE—MESRELNE (S, FIERFENBEFIBFRHES ) o
RERK 5 ML X- KBS

EUTERTHE ik FE R >T R
THAzheE AR ZRES REEES

SERATENPLC ZBFEMEEFN L. PLCXRH—NEIES , ABKE N 5 K (Test Complete)” %
HIES, MEMR LMK |, PLC ATLUENE “Ki&EE "E5,

ZHE K T T EEIE R “1E £ M= (Continuous testing)”s
REEN 6 : MR RBE

EUTERTHE Azt >T R
THzheE AR PES CRBEMES

LRER 5K, FENZ , @ EN BB TH RS, MEN RS RetXH,

ZAER T T eEEF E LM 15 (Continuous testing)” o

47 BRIEIER




REEX 7. BEFERNER

HMRBEEXNEREFFERKE L,

5.4 FRAEBE X

5.4 1 397403

HPCM BT LA &R1T ( RS485 ) ## 0 , Modbus RTU it 1732 %], HPCM AY1% B RS Th8EEB AT B b3 461 |
IHBER LR SR LPA-View B HIE M. SRMITHREB U LULAMIZFN 2 HBENIEMH, RMNEBUER LPA-
View X3 HPCM #{THILEE , AREHWEREBLEE , FERRERENRERERENRE RN, X
—3K , HPCM N ELE RS —HVLEES., EHEFR T UBEREERE -,

EFWEGEH B ST AR Modbus #2554 |, BSEARATHEMRNR.

REEHP N ERSE HPCM BLE R ELNRER | Wik Z 8% E — 88 8 fso

Bilan | MR FFLERTE R 2 28, R ERER 10 28,

AT LA 3« B 3h 7T 24 03 (Start Testing Automatically)” , X RE R EERBIIES.

MG , ATLAMAERIAY Modbus B 17 2% IR RS AV M I 45 5o

56 4pm &R KRG

57 6um 45 RAHE

58 14um &R KB
5.4.1.1 1%

Ve 3] RTU

R 8

{Z1E{ 1

TEM TE  BHIE

HIFR B zh & 1200-115200

[ER=X i35 RS485

ERX bk 4 (HAFIRE )

£R5.Modbus MR E

BRietemE 48




LES

54111 BERE

B RIZREMNET1EE] 0 ( Modbus 7 | tth ik 204 ) BEE™=fm ID K8, 7= fm ID fNEE =2 54237 ( +#tH ) =
0xD3DD ( +7<# ) o

5.4.1.1.2 & 2

HPCM T LA FB JLAP R A Tl 4838 (IS0, NAS % ) SRERER |, WA LPA-View BHIRBHEN | 1T
LU Modbus iR iE. EMEIX—K , 55k 5A FRIAREE 0-4 E AN ( TEST FORMAT ) F 178
19, IR EE R0 ( 1SO 4406:1999 ) .

FIEEABRRATL2EMN FIHHE , EAaZT2RELERRBAMEERNENEN (MREH ) .

FE NMRERRNUT , A RENIRERECMNBEERT , RAXERESENEIAER. 4l
4, “NAS 117 BR{E T BEE 2 1 1504406 FrER Ro

0 ISO 4406:1999 21/20/17
1 NAS 1638 NAS 12 (121111 76)
2 AS4059E & 12A-F 12A/12B/11C/11D/7E/6F
3 AS4059 1 12 4% 12111176
4 ISO 11218 &R 1SO(12) 12111176
7= 5A MR X F1FEF 19

5.4.1.2 5 RKHE

BRIEFZEENNHAEX SN EBERBUKRFZRE (HF ) WEXE2HN, XERBAUNGEFRSR
56-63 ZHY , a0k 5B,

56 >4y HAK BN
57 >6|

58 >14y A 5-15
59 >21| B 15-25
60 >251 C 25-50
61 >38 D 50-100
62 >50p E 100+
63 >70y F

i 5B £ RN F1F88 56-63
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5.4.1.2.1 %

NFE—HER |, $PRIE -32768(0x8000 +AHE )RR ‘22" “TER"FMH. XHERFFTLER"E 0/0/01S0 £
XoFF. “TERTERERNEA T HERER , FERRHNESG T, LAERTHTHEMSEK , fIHEE
MiksENE (WER )

AR AFPREEFNAEE , BRERERLE R -32768/-32768/-32768,

5.4.1.2.2 1S04406

IS0 4406 EX T —HNRBE , ARKXRNBEIEEKRD 24, 26H>14um(c) B A 1T HCEE .. HPCM AT E 7R 0
B 24 HREB, X=EBDRBFEF 3 NERMREB,
FARMERM 21 ~70um(c) ERHMR TR ERNKEB |, W5k 5B FT R,

5.4.1.2.3 NAS 1638/AS4059E-1/1S011218

XERBMYETRASMNRTEERNMUKE, ERNREXLEEMBIRTEESSH -1 “BEXR
FRES -1 FFET , AUSFRMENFERNRAR.

FFXLERE , BE—NEXNEE , eNHBENLT —MNH007EK, XR2—MNEoREF S WX, &K
MABE -1 HEE 0 X9 F K, Modbus FFEEFFEA ZHHINIRTIAK. WRAFEFTEMIENIELR ,
58 R A 65535(0xFFFF + /<3 &),

KB HISBEM 00(-1) E 12,

5.4.1.2.4 AS4059E-2

AS4059E 5% 2 5 NAS1638 th A — ARz 4k, 7 Modbus AR RTRAR L, TBHWXFIREZ T —4 4-6um(c)
MRSSEE , FEMNT — NN 000K, XERMF 2 K7, MRAFEFEEMENER , WKERR
65534 (OXFFFE hex)o

54125 REMEKENE

XEWRIEFEEEEST 185 33 M RH FH1285 34 b, XEEMMALEHIR 100 , 14 51 1234 1 5678
/R 12.34°C F 56.78% HIRH, EEFRELZTANE , EXMBERT , BEMSFH ZHFIXME KRR, K
%%&?%ﬂ%ﬁﬁ_\iﬁ‘é’-ﬁEﬁiﬁﬂil«lﬁﬁﬁiﬁéﬁﬂEl’9“ﬁﬁ%%%{” (MR EFEEBRAAE , WEERAKIE
# , #l4n 65535 ) o

MEDSRERRBIE L —8 | $55RME -32768 (0x8000 +#H#)BRATRR "EER". KRR
ERBRBERRENERD,
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LES

5.4.1.3 170K

5.4.1.3.1 oo 5 iR FF 44

SR HPCM AN R R S8 , BREAEMBAIEL BN | iXBERL AT A0 £ AR BE AR EGS 320 2
SR, AWM, BENAZEEE—NHBANNKFRANRERT S, FlaEF=LRisHE= N4
FNE RS — N BRI BON X R< B AR SR,

EXFNAZRT , AR (S4B ER) S al AR REERE S| HPCM B 31155 |, tB A LUEY Modbus &
ERFRT.

ERFAREFHTHENR , FHE1 EATDSTES 21, MikiFLEat 8 7] AE R A1 H LPA-View i%
B, REMPEANREEE (AR REN ) BEANREEZFESS 18,

5.4.1.3.2 IR

FEFEEE0TE—NMFHRESRE , B —PHFRTRHPCM HEPRTS. MRFE | REUTUENIX
MRS N HPCM BYIE1T1E R , M 1T E E4RAY12 W,

E o BMEBRtASERERLD EER , MBEBR T EER "NE R mAmRE®RER R
5.4.1.3.3 X 5E X

FER 36 B RMATR. XEE—0 F 1000 2B F , RANHFE ( LPA-View 1R A iZEIK
MR ES ) o

5.4.1.4 B F 13K

EEER (RUBEETE ) KKT , BZEET N 16 UNSFER. G0 4m RN FHREBRSEY
65535, BBAFMERAF MNMELNTFFERRERT , MR — 1 32 (LB, 24 , FHEFTFSF0MA41FPH
— N RUUEHFEEHNWETALARNITE,

{E=(65536x(ZF 178540))+(F1F8541)

R FIT B E S 728 40-55 7, WK 5D FiR. R8I HFiFes ; EEIF N ELAY Modbus FiFes , B F 78R
F—MIBUBERB N2 ER. 5100 EAMITHRE.

KL R S ARHE 1504406:1999 R RANT |, BIFRBREEIRNER, RERYE , EUUREE SN HBIRE
(NAS ,I1SO...) . FREMITHEBRRERN,
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ATLUBERUETTEE. B0, NAS 5-15um BT ECFIA 14pum(c) B9 1T BURL = I1SO 6pm(c) B iTEK
w8 0 e 00 JEx 0]

40-41 >4um (c)

42-43 >6um (c) >5pum (NAS)

44-45 >14um (c) >15um (NAS)

46-47 >21um (c) >25um (NAS)

48-49 >25um (c)

50-51 >38um (c) >50um (NAS)

52-53 >50pm (c)

54-55 >70um (c) >100um (NAS)

xR SD WU BFFR

5.4.1.5 IR E

5.4.1.5.1 IREE

HPCM BIER MK EEME |, TURERBRAES. BEATTEM Modbus O IR MAZE (ER

Modbus 2% 25/PLC AIIZHFF BNV BIES R , TAEEMER ) .

BEEMRNERXRELBIFNEMARINEE, FRIREEXID (533927 ),

XX BEELZEREBD LPA-View #H1TIRE, 1Bt LAEA Modbus KiZEIX LGB EFH THEES | N
HEHBEAREENFFE 26,

5.4.1.5.2 IR EFE

i EBRNYSERE, TR,
XEFAE  SH/NFERE , 2AIRKRMRSTERMN LR M“TR, MATEFERD IR 64-71 M 72-79,
XEHMALRRBRT , I§XS5E 54127, $55ME 0x8000 ( T3 & ) RRE—REINFTRILE,

5.4.2 CAN-bus

HPCM 3z 3% 3 7 #Y CAN-bus E SR STA& AR A CAN2.0A ( 11 fZ4R1R%F ) A CAN2.0B ( 29 {uARIRAF ) o J1939 F
CanOpen RZE I fEXLEAIRE FHNESEXHIHL. CanOpen £ CAN2.0A 1 J1939 f£ A CAN2.0B ¥r/E. HPCM
FXEFXADN. HR , EENLT —L CAN-bus JH ESRFITHRIEEE. A , HPCM I EERIRG |, X5
J1939 F CanOpen tHAE<BVIRIE, —RXIER T , HPCM AT LA L 5R/E —Fh i AY CAN-bus REEFNE A CAN-bus R

éﬁ—ﬂﬁfﬁ o

BRietemE
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LES

1.2%

o RBETESEST P IEMILARLE HPCM , HHETENLZE,

e JZ1T LPA-View BVt E 3T HPCM T — X MM ERRERE , §lW0 , FHIZERELENR , HEFN
B FENR, XMNSRECEENE > THER, BFE—/NSER RS485 #0 , 71 HPCM-USBi.

o ERAEMHEE CAN-bus MEFIEHISESER , HIANELE CAN-bus 3R 3Z ID FK4EE,

= e e
» 2l i TR/ e - o
CAN AY ] L GETE = .'“__ L R BE TR DI
cANL | poma. 3. I = S
CANH B 1 '-_._ Wi 1
2
icoten Ba l St 2
A 2 b aw
EMED L3 5. |
B v
5.31
o JJ HPCM iE#FRHY CAN B &ML |, HIRMA 24VDC IR , WE 5.31 FiRo
o HEH/MEEMMNXETEIERE , HPCM @ B3 & HilliRE RIEE,
o EEZHCANELIRFIZEMUMIIT EEEBHEE,
o HPCM EE—NMNERERFMAEA CAN-bus 55 CANL 1 CANH , 20E 1 PR, RPN EFEHEA HPCM E
TEIESRMBIHIE,
e CAN-bus ERWE M F i EiR1E, XMUHE HPCM B AAZE5E Ko
e CAN-busfS5 CANL 1 CANH SE R ZH OV T =, X F HPCM OV 7 = |, X EE(E B MIZRIFTE 1S0-11898-4

CAN-bus ¥r/E R HIETE RN . HETER -2V B +7V, ATLUFF HPCM 0V A1 CAN-bus #2HIZRHY OV E#TE
—i2, EHAY “CANOV" &BR 7 IXFiERE TN, (W3R CAN-bus #2258 HPCM EREZ B EWEE R H
A, MENFTEERE L),

s XEXRFHEHMLATIAXRBEMNSHES (AL ), XERNEE5.1.2 FThEMHER,

2.0CiE
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5.4.2.2.1 ERITEHRHFRTEE.

R K LPA-View B 2R T3 HPCM HATHI I ELE, —BEREXK , REFM 75 CAN-bus M4 M EW.
HPCM IR ITRF TR ANRTEE. AEMARARETHFERN, NHAERENX, HEFRE, THEHERES
REEHNFERMER LPA-View BEEN RS BNEREK. REEFNWNARFIFRIERA,

CAN-bus S A BT BE R EXEEFH TEE , AT HPCM iR EXTFEFH A ( 5337 ),

Diefaut Interface  |CAN | oK | |
Pel b et Mo [4 Carced |

CaM
Baud 1ate (250 e {Uize Diafaullz
Base Address (1 ¥ |'I EFFESSF

5.32 BEREXNIFE

HPCM AT LAE A BEE 11 (LFRRAFAY CAN2.0A “BEARE XN EE 29 UARIREFAY CAN2.0B “F Bl #& =0

5.4.2.2.2 CAN2.0B 1 J1939,

ZRIAR 29 BB NG J1939 (R EFRBMIRITAY. HPCM i& 7] 5 Ao R 82 UR IR 28 CAN-bus 2.0B #RIRFMI RS —i2

iEARE R T BRIAH CAN-bus iR E. HPCM fiE F MFTIE A9 H BEARRAFE K — RFE BEARRAHE MR, MR
BT ERABRIANME R , BFNERER J1939 I FRIREF ( Bl M Ox00FFB53F FFid , D ELA T AN

BAREFHPGN) .




LES

EERNRE R |, HPCM FF6E & E /Y CAN-bus FRIRFFAERK “WiXERRE”,
E—J1939 M& s | Mt 4s RRFE R A PGN 0x00ff00, fEF J1939 BY A P AT LA 18] 28 #th {3 O X 3 4E A iU FRIR
TFEE |, 40 0x18FFB53F,

5.4.2.2.3 CAN2.0A #1 CanOpen

MR R NS CanOpen AR AERB MR, ©H A SEMAFERRL CAN-bus 2.0A FRRFFHRE —
M,

BT R 11 AFRIREF(CAN 2.0A) , i&FH “E A #b 1t (Base Address)” iR & — MK T 0x7ff BY{E,

507033 F CanOpenP 4% | BI{E A 0x182, XIFFLBEILH & ID 5 CanOpen“Ti iE W 5% 2 58 (pre-defined connection set)”
pOPIR

184

5.4.2.3.1 CANE &% &

CAN B&¥E = IS0-11898-2
R R CAN2.0B ( 290 #RIR%F )
CAN2.0A ( 11{Z¥RRFF )
BAFR AR E 1M/800k/500k/250k/125k/100k/50k/20k/10k
FRRAFEE BAFigE
5.4.2.3.2 121E

BE 6 REEFFEHPCM EBEEN BIFREENE, E8MEENNIRERERN (Hlm2 5% ) , HPCM fF
EFRER CAN #RIRAF ( Blg0 |, fER /<3t IR R EMIOX18FFB53F ) X CANERARBEE, Hit |, BB
9 CAN SHEATEER -

FRIZAF |1 2 3 4 5 6 7 8
0x18F- 12 8 2
FB53F

5.4.3 11l 4-20mA 1E =R

HPCM 2P/ MEHL 4-20mA EBIRIFEE S A M1 B, BREEBERAM MU LSE , WLLEAR/LMTRINERLE
BIZMA,
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5.4.3.1 EE - NAS1638 FFHX1;EE

HPCM £5 R X LIIREH NAS1638,

ARG, W H{IE R NAS1638 S5 RERMMENEE KT , WTFFIR

WA Vel AR 4mA NAS 00
=mA-5 5mA NAS 0
6mA NAS 1
17mA NAS 12
20mA B EFRE
Wi B X EER D 4mA 0% HXEE
=(mA-4)*100/16 5mA 6.25% X1 EE
20mA 100% X158 E
5432 EERAFR

B RENFEEMHATRBEERSE. ZEXHRATRERSBIREEIPLC H. FEX PLC #1T4%H

X L
B DEEBHN RSN SH,
1X LE

EEADEFTRF. FRIRERENTHFAESR
o FAHH/NT 5mA@.OMARY BRI BUE RV IT 48 , LT ROIF A <SINC>R R, PLC EREEZRE

X&) , LAE PLC AT BA B 30T BY 88/ FISRIRELE R
SHEMFRE K SPEH— NS5, BERIRKE,
FEANEA KT 20mAR4mARY B HSEE BREKRER RS HE T THA,

o REEEZFY
X EERE

EXEEERBEBUATAXHITHE :
%A%f 6 + (RH% / 10)

RH% = (mA-6) * 10

Kt 3T SERE 0% =6mA |, FXTSERE 100% =16mA ( RREENEME ) , FAH=24mA

BE YR

MUBRERENEMRRERENT ANED

mA =10 + (°C/10)
HE
°C = (mA-10)*10

NAS1638. AS4059E1 F1 15011218
SHIREAT G746

<SYNC> <CLASS> <CLASS 5-15um> <CLASS 15-25um> <CLASS 25-50> <CLASS 50-100> <CLASS 100+> <RH> <TEMP>

<..>
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XLETRER MDA

g =mA-7
150 - 00k =6mA , 04 =7mA , 14 =8mA..12 & = 19mA , REZIE = 20mA

1IS04406
SHELATIRFf i

<SYNC> <IS04> <IS06> <IS014> <IS021> <IS025> <IS038> <IS050> <IS070> <RH> <TEMP> <...>
IS04406 X BRIB A -

mA =6 + 1S0/2

RE

ISO =2 x (mA - 6)

& tk6mA = 1S0 0 , 20mA =1S028

AS4059E2
SHUREAT B8

<SYNC> <BASIC> <A> <B> <C> <D> <E> <F> <RH> <TEMP> <...>

AS4059E2 SRR BB A -

mA=6+ (X8 +2)/2)

mE

RB=2xMA-6)-2=2xmA-14

Hk6mA = -2 =000, 6.5mA=-1=00, 7.0mA=0, 7.5mA=1, 13mA=12 =B RERIEH. 20mA=BERE
5.43.3 RfEIE AA 2

WHFRESHHERNER , HEFANBERITNEZEETREIBNURLES, ZBSync'E , BEELSH
FRBER 2WH , MAR1 ¥, MBREE, X EEBETHEEE (NABRSHENEEE ). 5—
ANEE RSS2 BE |, 181504406 BRI ( £ 3 1N ISO RBBZBIEHRER ) -

5.5 4 &

e  FiE HPCM 7= mEBRE R B B ARNEARFEFIZIE | B 1E T ith (5] YOX L 48 A 58 F 78R o
e 5 HPCM —itEff F iR N 5 £ BE T H AR IEEVR WIHEZR$E S A 15044001 H1TAE

57 BRIEIER
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6.1 HPCMUSBI

HPCM-USBi 2 —fENfREN ARG R |, Al BT ENIEEEFIHPCM,

CEIE— USB:RS485 =M , M BHERE T LIERE T HPCM S, BHT —MFANER  BTEFENS
RE IR,

AILAERARHENATERER [ ABNRGHE  IENREFASIEFRLEZITEN , WA EZEES
USB eadifiten,,
AEE  ITEYNBAEERR,

BMNFmASERERRE T FANRENER A,
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7 W FEHERR/E N 7] B R &
71 =ik

FRNEEEFRIEEENNER  MANBEEEEZER,
ZrFEmMEEIREER L T EEIFRNED LR

EZENFEA HPCM B, Y10 FHE B RE I R L.

BERNEST AR EREN IR ENFERERERFURGIEBTERNERF.

HPCM &S IR MEMIRE R ATEX XA A,

TR /R ETBAKESRITRY , SBUREHE,

ARG ATERIEAY. MREBHERENEAKBTENFEALREE , NAEBFFICRESEIRH
FHZ N g RIEER .

12 MEERK

7.2.1 LED [N XR/H R B

HPCM BITEIHR LED S5 RT B /LM ABNAEAR (ABER ) RETRKE. NENABRRIHUERD , TFF
KR th & B R ERB AR

1. 08% - HEWETRERR LED IR ITHER AR EE, SHAGHB R, RFEAREFEN,

2. EK - HPCM BN BB T ERBREERE, “REE BHERTIMERETEZUNRKERBIA.
FER , ARG (HlaFREERE ) LERAN , NEREFERZRE , EXMRSET , MAYHT
RERE 1412105 E1K,

JLMEBEBERTRESTRUNRERA . XFFRERBRY T BE ERYE,

41835 - IR R =R HTR,

5. k& RRER - K& RRES PR,

A EKEMALTHE , BARERSZIENRFSIRNEFEROTE, WRZERNIMEMBRY ( BURES

£
“Fa7)  aRHMEES, EXMBELT , DEREBNER |, Hla00/0/0.

BiEiEm 60




W FEBE R/ L 7] 3L AR

7.2.2 MRS

REETREHPCM RE L, BETEX , BFEEE—IMFE , B RHPCM HEHFIRS. NRFE , XATFRS
RS2 HPCM B4E , \Th AT H1TE B2 H(B).

0 Rk KEEEBER I EE
1 ek KEBEEESERHIEE
2 izt EFER 1T
3 & Mt 2 B ZF15(D)
128 H PR LED ¥ifE/{Z RBEPHEMER TESN
129 TEEKE REAE , TE#TEANRE
130 RESWE REAS , TARTIEANR
131 BFK i fE BIE DR HE
132 KAk BRI PR Ktk BES PR

)

BHER , MR 8 RAEREAR LED & | MR ERBHE RERERAE (ML) , NERTER
CF & 1 R I TAIR B B 35

DA FRE T IEZN R B RE,

ORFEEL TS (FRTENE ). NEEARE (HIEEEE ) | AR TLERRRRE.

7.2.3 HbEfE

MERFREZNER

o RERSNMHPCM AHNMAEIHERETCTSER, T2 ATHERINELERSEST , Eit
M HPCM H E TR — B E IR R RRIT HPCM, BI3E HPCM 7 Uik B9 FE B o

o IAE HPCM W REBHEEENTE R,

o KU/KEREENS

“ERRREIEET AR T RE

s REAEERF'NEEPREEET EBH COMiKH,
s WEREBERREUSBEIEF.

o iFF HPCM KV EBIR , AR EFEZBIR.

61 BRIEIER




WMRHPCM ZELESR , ALROUFEREE , WAEINBNFRARLBREE,
FRHER HPCM 348 FKM ZE4 , R ATAEA A BRI RRERREEREE,
BEART

7.3 Mt 542 A i)

RERY i 5L a3 8] (Test Duration)” R RN NG R 2 vl it ERRABALY At E K E, BRIAE 120 B Al8e
Ajt%%lf‘ﬁﬁ 1Bt A LR B HAth{E.

REM R E A EREXN B EERCMEERNBA, 7T RDEFLER TR~ RN HNE , TASEX
Ao

BRENNANEAERETHTEREERCNFHERTLEERENE R, ¥ TRANBMEM LML, £
ERGH , IR L , REFENKERGRITRE , LESITT LAE LN BERTITE,

—AMNRAERRE. XAULUSERMEHTNE , BHESHRE R SAEE BRI E X8R 5 R a3 1T
¥$¥o

“FEETHNRE -FEEEKNNHNR/ESHRE,
“EE SRS - RENNRNERRENRELTLAES,

_ oo 4001/ %@(rﬁ: ) N
= 200ml/3% (BBERE) =
Pt 20m1/ﬁ%=}=(zrd *L%) ——————
=
=
& 100
e
+=
K
o
™~
10

0 1 2 3 4 5 6 7
SO 155
E7.1 B3 IS0 RS 3 1T 7T 5248 R P 3 A9 M 1= At ()
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8%
8.1 /55 Modbus HESE 8

HPCM =2 Modbus ME. tFRE , ©X MBI Modbus 2 #1285 ( Modbus 15 ) RIAA WG T. BHESRATNRE
PC =% PLC LiZ1THREF,

Modbus & RFF &ZZ | S B EH HPCM T7 Kttbiik, IRMEX ERB—AHPCM , M AT BAE A “k A tbhik"204, 20R
BZHPCM , N AFUH A HPCM &L & M — B9 T =tk

EE XA RZ Modbus FSERY—E5 (MAXRBRLEERTZAE ) . BRTHMZEEZS , HPCMIEFRAET
Ak 204 EHATIR, XBEMERN Tk LPA-View AJ LA E#ERE K MEEREHBEME.

FIhEH[E HPCM 5 s itb ik & 3% Modbus &5 “frame”, HPCM & 33 Ma 5 it B8 1A B ANE Ko

8.1.1 Modbus 7783

Modbus PMUE X T ZREMWE SRS T (“HEERE” ), B2 , A THELEMR , HPCM {X B —FhR & .
Modbus“ 1728 MBES L% , HPCM 4 Modbus F1EESHIN, BNFESREFESRS , HPCM B 125

N,
BINNEEHRBE—IKF  RR—EHE. HIW , FFEHFES 282 —NKRT HPOM BREREN RS

8.1.1.1 FEFEHES

M B RAI b hE B4k E R RAtat, FEMR | FLE Modbus 12 585 7] BE & [ IX Lo i fiF #5# [& 49 ib
HE, flan | XFRELEFIES AP NEZEFFAM 40000 AU | TR 2 0 FFEREY ik,

HPCM £/ 0-124 2RI F 78S ( XA FMEFEESEAEA Modbus Wi ) » FEERALUDRUTILE :

REFFR - XER R FHE , ATHETRNELE RN HPCM RS, AR B HIREUXLEH 7R (BN
SRNERDINRETFTHEN) o

REHFER -XEEATREHPCM IEBNIREFEFSR, TETEREAINEPEM—/NEFEFES , TN HPCM
BB ER !

RESFR - REMLERN - EFEREIRFIRE , AEEH RERBEE,
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&

0 & ID TRSER

1 MY ID RSB

2 ESRET TN x100 LTRSS B

3 TE RS A

4-5 MEEF5I=S R NULTHTEHY
6 Modbus b3k B

7 ZEEFIIAN TS

8-9 Wit w5 32 T EEE

10-17 NiHSE 16 NESE F /R
18 M 328 33 2 Bt (6] LTRSS B

19 M &

20 M

21 we RSB
22-23 PRI S T E 32 (B
24-25 H HA/8t i8] H &A THE 32 (B
26 HREEX THSEBEY

27 M

28 (4

29 g

30 WA TS EH

31 REFRE

32 LEDZ 51 TS EH

33 BE °C x100

34 M3 EE % x100

35 1B Bk TS EH

36 M= 52 B TS EH
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37 REETR

38-39 M

40-55 IR )

56-63 ZRRB

64-71 SF LR

72-79 BERTR

80 KAz EBR % x100 BERTEWY

81 KL TR % x100 BERTEWY

82 BE LR °C x100 BRSEH

83 BETR °C x100 BRSEH
84-85 2 %XE & ¥ L5 32 B
86-87 ®ETE HEHA 5 32 B
88 'S THSEH
89-116 T

117-118 BAEEIH H&A THE 32 (B
119-120 RERE H &A TRF5 32 VB
121 &

122 BJ/ERE LED 4 51

123 HIR B AE LED 5

124 e

%% 8A Modbus 1725 Ak &
8112 KR RHZ*

Modbus 1785 - FIE B ES A Modbus FFEE R o Modbus ZF1FEF R 16 7 ( T HI0E65535 , + 7S Hl
F0ZEOXFFFF ) 6

TRSEH - XLFEE/ Modbus FFes. BNEFFS T LAEL 0 F 65535 2 AIAYE.
CAIREREENITE | Al RN RATE", LA AREMEREN XK | Hp o'k
7~ 1504406 , “173% 7~ NAS1638 &,

EBEN - XERFZHTUESHABNKE | fli°C, EASEBBLATRATEERR (ELTF
NAS1638 ) V& RAR | At RATSIF NAS B“00"K KRR RH-1 , FO00ERTH -2,

BETER—H , EFSERER ZHHAMNEIREE L Modbus FEEFFERT. MRAFRENEFEIR
HWRENSEREBALTHSER , WNEBERESR, B2, RPWHBEERAIKWESR, 552 -1
£ R 65535 , -2 BRI 65534, FERE LR NAS RS AT AT AEIB BiX LR o
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mBALIE NAS RIB SR EN B R4 FEEIEE,

RNULTHSEY - —EHEBAK (HAREBAK ) MEREBRAREMN 6 UTFERT. Flm, NiARS &
LTRERIE T 65535 LA £, XEMB AR MEENFTFRRT. BIXPASHE—1 32 U EH. F
o, ALMERAAT AN T EFRESTFR S E 9 PH 2 U TS BHME

{E = (65536 x (BF7278)) + (FF87 9)

fE - VB MARREA 16 £ Modbus Fi7sR , ERENEERKANER. FTERTNSN MU HAERINAIT
. REEMN—NIFRRDINE FFRR (31) o BNIFERUN—NRIMDERITRD , SINERE
B, AR, BELSHRE ST, EANET , LN 0T , 0 RRIEAERLL

RAPRENRE (PN PLCREREHBRITENES ) BEREF - LIEMAREBRIERFFRHE ML

=8

A -BARREESETERTERN —RINR, flw , “GRRBUT 8 M FmmBA P, KB01#E
FFeR 56 7, RB[1EFEFRR 57 F , KILRHE,

XF R UEBEMBA , BIARAFSA2NEFESR  BUEANSFRUERKEATTRNMME, X TM
AT BEA |, B MR, RILRENF#EE 8x2=16 NFEEHRF.

EHFR - ATXAFTREN NASE ZRHBRTHD , ATHRIESNNIR. 8 Modbus FFERFHF
T BRMA. AFRER Modbus BFH AIRER S ERALLZhEE , BRN LA UREMEHHNHSERE
NAENE, NHASEZRFEH 16 MFRFEAK , EEN 8 NELFTERNKLA,

HEI/EE - B 2 N ERHFSBHERTBH BBME (XR2E 1970 F 1 B 1 BELCRHWPE ) . AFER
BEALIHFITLAIE  EREN ETAMNEFERS 24-25 IS RERMNT 4, EFALRES |, sefgikEat
HHEINVNIELEIEETRERER,

8.1.1.3 51785 et

8.1.1.3.1 M X &K

HIiREE : 0

X2NMHER" , FMIRER—DED , IR TF HPCM iR B RE LR EEE ( ESHBATH LPA-View R HH
HPCM 7 ) »

BESNE N —NEEREHRITHRE,

FIBENHE REEXGN 0, AEMEERESEXH. RENREIFETE  WARFEIT T8
(RENZERREBERE ).
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0 CYCLE_COTINUOUS ELILF

1 START_TEST_AUTOMATICALLY Bz Bz

2 CONTINUOUS_STOP_WHEN_CLEAN B a A LB i

3 CONTINUOUS_LOG_EVERY_TEST EEEN  BFEMNR

4 CONTINUOUS_CONFIRM_TARGET EE &AM HAEINAE B IRKF

5 RESERVED

6 RESERVED

7 SIMULATE FAEEBNEHE R

8 LOW_FLOW_CLEAN_DISABLED Bk E T AN RS L HIERVIE
l)lbi?&ﬂ

= B MRS EENENL
8.1.132 M9 EHER

L;E?rﬁ%%mo ﬁ%Z&LE? , REANREZEAZFTERHIAEEZEE , MEDS HPCM BEBEANEFE
BMITEANINEE, T EGDEFFAESTARY , BEREA T BN BERELICFEMH R,

START TEST FF2A = E T 5 i
RECALCULATE
Gk B =
58 5 1 %A
mEmt 2 FE
58 5 2 %A
TEST MODE ON LED 38 7R KT A KR H 33 47 %4 HH
TEST MODE OFF
STOP P I IE FE 1T A,
LOG ERASE EE

LOG SEEK END

LOG SEEK PREVIOUS

Olo|IN|IoOcO|ga|ld|lWIN|—

—_|—_ =
N|—|O

RECWTHEFFR
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8.1.1.33 MAEEFE=S
XRRiEFFEE 30, EBERET HPCM RS EF (B2 ) .

8.1.1.4 (U ® ThEE
8.1.1.4.1 MAMENE
XRRAEREHFE N, SUUBBRRARTEANT B RS,

{0 F 2 IEHAEBIRE (B4 LPA-View B¢ PLC/MMI ) TJ A B RE B R, EHMIZRER,

£ 3 F 4 7] AT SN A3 E

25 F 10 AFERIRE. BEFOEVIREER | XJ/UMUHRERESBEHEH. EREMETEA
PLC/MMI R EREEN , HATEERS.

MEREE AL 11 k420 HPCM 27 F Modbus ( MPLC = LPA-View ) #2l,

G, 212 & 14 BT HPCM B9 /3315 5 1 A 3R B4 4k 2SR TS

0 RESULT_VALID HAERBEN
1 RESULT_NEW BHER
2 RESULT_LOG MigREHGER
3 TESTING EfEB TR
4 COMPLETE M35t 52 BY
5 ALM_HI_COUNT BRI S IRE
6 ALM_HI_H20 BKESRE
7 ALM_HI_TEMP BESRE
8 ALM_LO_COUNT SR BRI B
9 ALM_LO_H20 BKERRE
10 ALM_LO_TEMP BERRE
11 REMOTE_CONTROL REL TERRS
12 10_IP BEESHA
13 10_OP1 RE
14 10_0P2 HREmH L2
15 UNUSED BRI AREH
7R8D RASHRE

RiEiER




8.1.1.4.2 EIRENE

XRARFFER28 (FEER 0B HESHEE ) , CUNUERIRTRVENRERZEKRE, HEHBA
ERBFFRPENERABEA. BR , SERZR , AAEEF AL Z0EE HM.

ALY RN —ERER T —RNAERNIE (MRREEHEKL , MAILUFEBERR) .

0 OPTICAL FAULT 0 3R8A
1 LOW FAULT TN 5=8A
2 HIGH FAULT PUEE
3 DATA LOGGING J0.3=8A
4 WATER SENSOR % 8A

8.1.2 Modbus KY3EI]

HPCM % 7 5 R 18 A

<0XCC> = <M U4 k>

<0X04> = <IhAEMS : EEF 7>

<0x00> <0x00> = <R IHFFeaE > < B FFaEM> (2
<0x00> <0x7D> = <FEBBES > <FFHRERN> (2
<0x20> <0x36> = <R M B> <REFKI> ( 2F T )

http://www.modbus.org/docs/Modbus_over_serial_line_V1.pdf
http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b.pdf

AN T, £ATARMRTE , BEMASFFRAMENFIIN

AESEATHLEHEELEI Modbus ZHIZBNSRAF . WRAFBRHRECKXEREIFR A Modobus
T, WAREEFERS D, TEHERT —FhEEH M HPCM EHRIIEMBBENRE/NRE | X NREHIFEE
FAE:@ A Modbus £,

FERETHERAR , KHEE T LAEF Modbus IR !

737 M HPCM WEEBIE | B P 124 R 5 F EREHS BT RS485 55 K 1% Modbus & it F 13 W e B2 it
W F I FIIAR , XLEFT FHIET RS485 O EXH KX,

] LA & 55 Modbus“i2EX ZF 1788
28N FETHFY :
<0xCC> <0x04> <0x00> <0x00> <0x00> <0x7D> <0x20> <0x36>




AJE , HPCM FHRE —/ 255 FT KA , EFIEBERNFERNE.

255 FF50a S mi a0 R AR
<0XCC> <0x04> <0xfa> <250 F T HIE> <2 FHREF>

<250 FHHBE>TEBERN 125 NEFFHENAD. N6 UFEFHRHEUS-K (‘SHREL) IRFRER
A MELFT,

KRG, B RH A ERE ML E R i A9 309E X8 PRI T M B 785, fla0 , HPCM 7= & ID KB ERE
Modbus B 7788 0 F, Hitt , ESHNELABEXENIHNFZTHR , HENDTFLERE 4 FME 5
NFHHR, FREMNCXENFEREED , IUAEANTEINS M BAFRRE=MmID :

unsigned product_id = 256*buf[3+0] + buf[3+1];

PLC S HMERIESH ARG EEA AR MNE S H TR,

HPCM 7= & ID 29 0xD3DD ( +7<3t Hl ) =% 54237 ( T3 ) » Eid LRI , ATAFHEXAERSE,
REBIMNKREINHLE R, 2% HPCM Modbus B /785 , MiRXERRBEREZFT 788 56 £ 63 F,

*IF NAS1638 , B NAS REB1EF 1788 56 Fo. Hik , EFAUEAERT CESREXNEBENERM PR
EREEAN NAS RES :

unsigned NAS=256*buf[3+56*2+0] + buf[3+56*2+1]

XR CREEBESIN—RIEG , ZiBAEEGAMAIEE 116 M 117 T |, HEIXFNSNUFET R —1 16
NN F, XFFIEE modbus 1785 56 , tHFEL =2 NAS 53,

RIFEFAFENHE  TUAEARCNREXREHEMFER,

XF PLC AP, FHARFERNBURT ] B SR REREINEN R, BHEUNERBALLAEMN A SRS
Mo

82 X CAN &M EZER

8.2.1 LfESR

KGN ARFBEEREE—MIAM CAN NS , BREARES , AP UHAMAER USB.CAN EE 254F HPCM E £ F
PCo

Z R 45 b 4 A B SEBL B8 2 PCAN-USB , AJ M Peak System Technik GmbH 2% 2 44 4 3%
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BAEFESME— RIS TRV 51 LURF HE 52 5 HPCM,

8.1 PCAN-USB CAN .4k %% USB Ef 28
8.21.1 FIEIR&E

e B CAN B4 IhAeH HPCM

e PCAN-USB USB:CAN EFi 2S5

e HPCM-USBi #0 , A F#HR1i&E HPCM
e =17 Windows B £ USB % O/ PC

o EBRMIRHY CAN B& 4G MiiEA T
o 1224 REFRBEIR

SRR

b
o o &
--r " ‘.'Fl @
B - -'1.'
o, k5 Cure r : PCAN # USB
kR ) '{,.
. . 0 sed 8.8 o .
o W &
o
a5
e
ST $ac
iR

8.2 ¥ HPCM 3£ $%27 PCAN-USB i& EL 27
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5%

SRV “TERMINATOR” EERHESHEHLE E £ CAN BEMEBE—imFEHAN S A KR IFEHEENASRE, ENEATEE , 50
B 150 BR 18 2 18] (9 4E AT B PE{E &R 7T LA

8.21.2 IR ELE

FFeamt , FA1EA HPCM-USBI #2 Ot 1TiE#E , LUE AT LAE A LPA-View B ELE HPCM, A BRI T L EB 0121t T 14
F8 , BR—HRIER :

&4 LPA-View
i A HPCM-USBi
FHIAKRIEE BS, WREEHR Internet #EE$E |, WA LALE Windows Update ZERZIFEF , BNEBS P EHIRME

NIRRT

5 HPCM #& A HPCM-USBI

B zh LPA-View

%R T B/ BUE#EE HPCM,

8.21.21 BUMNEHIRE

Remote Device Settings |

Test Mumber |1 Identification H|pgﬂgugggg w33
Test Duration - = Current Time: | 04- 1803 |
00:02:00 = 20110419 10:12:02 | Set I
Farmat 15044061933 & Calibrated  [20171-01-20 14:35: 37
Simulated Test [ Calibration Due I2512.D1.2U14:35:3?

Lows Flovs Alzrm Disabled [Clean Spstems) [

Dutput 1 Qulput 2
Cancel | (1] I

>Lawer >Upper

Alarm Mods |g_ “Waming | Alarm j Communizations... |

— Contaminahion Code Targetidlam Levels

H20 Temperature
amiC] x4 3B 14 321 325 338 60 700 [#RH] [Tl

o oz
o — -

= | eaye Emptyd for "Dont Care' ** wiater Content

— Continuaus Testing

Tiest Continously ¥ Interval [0.01-00 ::1

Log Continuous I Irkenval :DEI.DU oo ﬂ

Start Testing &utomatically [
Stop Testing when Clean [
Eonfirm Taraet Level Before Stoppita, 12

lgnare Initial (p Tests

E8.3 EMIRE
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IR B (Settings)" LA AT T RIBE "X EE. FIEENERRENR ¢

Wt EFLgatE ;108
EENE : T2, BREA 0.
BRI : FE
AREMELER - XA
BN - T

AR BEANRARSBEREDNALER , LN BENER RS, EXRRNAPRTEHEZN , 3IxiEx
L ZhRE !

82122 ZWHBFRE
¥ “3@1E...(Communications...)” IR ITFF“BE "X EE. WES5.24

MEAR , RFEED, TRSMRER , REHEEAMIAMEUse Defaults)” D ECEAR it . XRFE LKL
B9 CAN SH BARRAHRIVTTIE (A E J1939 fRAERBTHE ) -

1£ @il 1% & (Communications Settings)” 1 “IZ 2 1% %& 1% & (Remote Device Settings)” X iE 1E P IR E (0K) ., RIF-
ImRRR ) I ERE T TR A

NEREREB S HPCM RE N B HATNIR -

4= HPCM B iz gk
ERil EiEX

BRNZE/ L WHATE EREEH N EEFERERCERRL.
MAR % E L B3I

MNAEBI0WEE X

BRZER - MRER , X—ERETFHNRS , MELRHES NN FHLERE.

XAZBES I EEHELER. KIEHPCM LM E L,

8.2.1.3 PCAN-USB%X 44

PCAN-USB & Ei 85 FE Mt 524 CD, iXE¥E—#5J7 PCAN-View USB R8I 8 CAN EZ& 2 WSS AR . MM CD Z%Eix
N,

F A4S B9 & P 24570 PCAN-USB F HPCM ZE#2 21t E M, FTF EIFER N HPCM e,
¥E32 PCAN-USB F /B8 PCAN-View /& , & R9EE" I EE,
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Connect to CAN Hardware

5 PCAN-View foruss

Available CAN hardware:

PEAK USB-CAN: Device number: FFh Firmware Version: 2.8

Baud rate: |10 kBit/s w | Baud rate register value (Hex): 672F

Message filter
@ Standard

g From: 000 (Hex) To: TFF (H
() Extended

ex)

[ 0K ] [ Cancel ][ @ Help ]

8.4 PCAN-View Y “IE#" 3T B 4E

%5 HPCM L {F AR RS RICE AU RIS R | 40 250k, EB“Y BV EENIES ( LLUEMEA 29 FRRFF ) »
B HEE"# A PCAN-View ERE,

8.2.1.3.1 A& UMzt

T HPCM A HEFE RS . ©RIZFFNHIF BT,

ME—YEE , WKA 20 BWFE , BFFRNRUT UTATRH CANSEE,
XERTWEINE-NER, 81 3/MNFT 0x17, 0x15, 0x13 &R 3 IS0 KB ( ERA T3 H ( base16 )
, FLEEFRREE R 23/21/19 ) o

Tax PCAN-View for USB

Client Transmit Help
iLy+2 &0

O Message Length Data Period Count

<Empty>
[

Receiv

1 Message Length Data Period Count Trigger
¢Empty>
-
E
wn
&
l—
Connected to PEAK USB-CAN (250 kBit/s) ﬁ& Owverruns: 0 QXmtFull: 0

8.5 PCAN-View * &
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& PCAN-View for USE =% EoR =
Transmit  Help

i +5 &0

[ Message Length Data Period Count

) 18FF0004h|8 |17 15 13 11 OF 0D 0B 09 |10456
@

o

O Message Length Data Period Count Trigger
= (Emptvs

=

2]

©

=

=

Connected to PEAK USB-CAN (250 kBit/s) f& Overruns: 0 QXmtFull: 0

E8.6 UM RERRBER
8.22 HE
8.2.2.1 CAN2.0B #1 J1939
HPCM CAN B4 SEIiZ it N5 J1939 ME FE/E, SRIM AR 2R CAN B&EE ID FRFITE J1939 BT EE
Blo BHRT J1939 WERINEE , Eit , A J1939 WEF G FE R BACAN BLERHKITES. X T
JEJ1939 AP |, ME—MIESR 2 Au41HI LS R 35 CAN2.0 ( 29 ARIRATF )
THEHEMER J1939 PDU2 R FFEHI AR X LT 1558 B UL & HPCM RS M & FHMIX L R .

SHEHE S J1939 PDUT A=, X UL B A T 4] HPCM, XUEHE@EE R LR ; B/ AT LULRELE HPCM B
SR F S IBLE R,

stk (PDUT ) Ox3F ( J1939“HlihE =8 )
S B & E SPGN OXEF3F

J$%&5H 5 PGN OXFFB5 Z OxFFB9
BRIASIBE R 1%

BIER 0

R 6

PDU#& /4% E T PDU JRE PGN

5 I FIEBESR N EETIRF

3 8F AT J1939 BiR{ERY CAN B&SH
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8.2.2.2 3k J1939 CAN2.0B i F°

o LJEFTR , XEWEERAM CAN“EZAH#b11E” 5 0x18FFB53F,
o RIFAILURfn 5 R348 B &% F CAN bt 0x18EF3F00,

8.2.2.3 CAN2.0A F1 CanOpen

£ CanOpen W& £ , EREFENTUE XMEEE RERIBEBEBXR (PDO ) "#1T&H. Nk, FERR
EREARIZET (180 +TTRS ) o HlEN, 0x182 AR HPCM T3 [t bR EH 2,

8.2.2.4 CAN B4 E B 5K

EREEEDSRE LRG|, HEEARTIRENEAR tit,

%tF CAN2.0A/CanOpen , EA1E — N REIEZAR M 0x182, At , BLEEBMNEE D WBEEF—ER 2

o CanOpen FFULMEBR N IRE T 25, XTF CAN2.0B/J1939 , EA1H — AN RHEIEA# 1 0x18FFB53F, HFMAY T
REBRIF , B FR FHUEREHEDF, TEHMT RS  BEEEEENRENE Rt
{8, CanOpen K91 55T 2 M 0x01 F 0x7f, J1939 BT R 5SBE =M 0x01 Z 0xffo

ZERRBE 0x182 %23% PDO 1 0x18FFB53F OxFFB5
R 0x282 £3% PDO 2 0x18FFB63F OxFFB6
SR 0x382 3% PDO 3 0x18FFB73F OxFFB7
Lkl 0x202 #Uk PDO 1 0x18EF3F00 PDU1

# 8GCAN B4 HE

8224188 £ RRB

BN EBMERELEE.
Mt 45 REAPRIEN 4530 (1504406 , NAS1638% ) MY —HRBREKR T, MAEREBEEREN 8N NFH K,
EH&ENERABUT :

1 >4y HAK HAR

2 >6y

3 >14p A 5-15pum

4 >21) B 15-25 pm
5 >25| C 25-50 pm
6 >38u D 50-100 pm
7 >50p E >100 pm
8 >70p F
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AR CERRRMRIERPREHN,

1504406 X EX T8I 3 F R (4. 6M14um ) KRB, RNy BT X—BUBEHMR Y. X, AMEER

IS0 4406 4mF3 RSt , LA LLRE AT B ERS,

8.2.2.4.1.1 135k {E

SZRABER - LERRERKR T TR ERFHHD,

NAS1638 ¥R/ E XL T “00"#M“000”3K , EAILL 0" RET#, RMNDAEREN -1 F 2 WHEFSBHRTXLE

(WRFEIATAHASEY , NPRFERF 255 M 254 ) o

8.2242 HE &

ZOHBE 1 WAEE—IR , BRIt RE

BR , WREANTEMMIL , W HPCM FEF | EXF I EM CAN 5458 , RAEF 2 REEFARR.

1-4 1 TS iz =
5 1 s RERE
6 1 L= SER

7-8 1 E RAIRE

NHARS - GETHNIRRS R — BB EHEBELYE , B URFERERN N FF 48

/B,

HN—89. XATXS

RSN - XR—MF , AT HPCM B2 EPRES |, REERN B RBN EREERB. RN PFIHTX

ERE, MRAFE , XAWRSGZELE HPCM #B4E | N R FRITEBAERIZHT.

TR -0 F 100 2 AVETF , RRMHNHE, ERENNIRASEA , ZEFM 0 EME 100, ©ATATES

bR P

RERE - X2 —AERNRSHRE,

8.2.2.4.2.1 RASHREL B

X5k 8D H[E

£ 0 E 2 EHEBIRE ( Hlan LPA-View 5% PLC/MMI ) AT A BE#b & R, EHMIZR
£ 3 A 4 A A F SN it 3 E
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&

5 E10 ATERBRE, REAMENHRERN | XL MOFHREREXER A, BRTIItLAIBIHE PLC/
MMI 2 EREN |, FA TR ERR.

MEBEEA AL 11 R4 HPCM 2 & EFIModbus ( M PLC =k LPA-View ) 12,
RfE , 212 F 14 KRBT HPCM B9 B 305" A MR B4 4k B B IRAS

8.22.43 88 : K{A{ERES

1 1 8 TS EXEER D
2 1 8 BHs REKEE

82244 HE : 9

A LUEE CAN B4 & fhdn © &K% 2| HPCM,
XF J1939 ML | [EAXE (PDUT ) SHE.
X4 F CanOpen M4& |, EAZEREIEHENR,

1 1 8 T/RS WmRFH (0x00)
2 1 8 e 0,1,2,..)
3-6 1 32 TH= o
EE N T N -
1 B 7
9 = 1Eis,
13 B B EN w5
14 1S04406 & =X R B1S04406 45 RE
15 NAS1638 #& = RIE NAS1638 &5 RIE
16 & =X AS4059_F2 % & AS4059E 3k 2 45 RAER
17 3 AS4059_F1 1’ B AS4059E 5k 1 45 RiE=
18 1S011218 &= RIE 15011218 L5 REH
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83 RERSGBINEBEEFR

MRRERGAFEGEAI KN —REFARAREFTEFESFSR , NAURIEXESRER A URIER,

Rt , MRRBRERE , WNEHFEOERRAEREL, BR , IRFHARERL , REMNROREH
AT N EFRYBRBNBEAN  WARLTBRLER, IRFEESTREY , RABTRFERSHFE

EE%.

AESEERURT =6
o AHE T RY BB

s REMIZITRME

o TR M AT SEM AT & o

4pm(c) 6um(c) 14pum(c) 8x200
14 12 9 3 3 ;Eﬁﬁﬁﬂ%gu@t
17 15 11 6 3-6 HEAFNRRRSE
FEHR

18 16 13 7 10-12 EAEMRE

20 18 14 9 12-15 BRI RERE

21 19 16 10 15-25 ARG RIS
23 21 18 12 25-40 TEEFEANKERS
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&

8.4 55 TERR

REBBERSGERBTEELRFE 40 BOREANREUT (BEARADORER ) . HoHMEE
4um, 6um A 14um BYR 7Y , BIEERICH R/ AE A/ NWE, XF=ET ZMEE , FF A TS
B, ERENTHEREK. BINNFRUTX-REN&n , §EHEEERGENREBME N,

BIEEW

s BENHXBRE/IRABREIRM,

cBEHITE, ¥im. RYIEMMBRERBRENREHEEL,
s BENEXRBRE LEAF R,

o 15 77) Mt 7K B/ ek 10D B Y TR ER B SR 1T FE K D 4T o

s BARITMERTHER (NAF ) HHEIE,

s RELNHMEBRBTEMINNESRT 2. BLEFEZTRY,
s BAEFEEZH"NIRHRHITEE DN, HlanZEE

o BB ENNRARRKRIEH R

s EEANFREEMNRBENBHAM R A , BT BEARG/LE,
s BHREEAR —RE, XARKILHSHIERTEM TR
o BAFERAT S BN B 2R RIRBURBHE A
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9 £ MEMBA
RIE

EXMRE
o

BRietemE 82

HPCM R RIEB N Btz R 12N A. BAXRESZHARFE
BESWE 3T,

BUE 12/ AEHBE—IRHPCM, FEE BRRLH TEHR
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10.1 2 Wi AT £E /Y HPCM =K

R WA RS

ATILEMNEBRAMNERNRS L NRERUUTER , HREFL

HPCM B9 7= mIBH5 -

FmFEHE

R A B, WIERSHE. REMA. Hit

1Tk MZEMmR, Baig&, T, M. AEMXRAS, A%, 2
o

o KALRE, BHANLE, Hit

FrtkkR Y. 6. TTEYIEE, BERRMAE, K. $h, Hit, B
BZHEEMBBEEE  LBRENIBZH MR RELB443-
yég

ME 0-1000 cSt

REED Bar/PS| - &/NBR AR ZEE H/BDESD

HPCM Y 23 = EN%REMKESE  EHERERS  RELRE#RKRSE  H

it

HPCM A O] HPCM O Z BN EHMEE

R MinimessM16 X 2 , SHFLENE , WL, wRIHE , Hity

BLAREKE AQ/dEA

HPCM A O EH Bar/PSI

HPCM £ O & Bar/PSI

EREFREERRERH R/ R

O EEE Bar/EH

&3S HPCM KB R E

RAFHHE Fiine

RRE HEIH/MCED

RRMNTIEER EX, BF, BL, Hit, REESL , MSERLETHRA
BE%A-5lpm, 10lpm, . 20 Ipm, Hft

SRR ER IR, 6 MOK, 10K, Hith

REETHRRET IR

FEHH/ESHINCH




BRI MRS

BRREEITHIE

8 /e, 16 /MRS, 24 /e, EA

B EEEE

KEREEESEE

HRREREEE

RERESUE

KOEE (WER)

0-100%

PREE SRR/ R R R

N ABINS HPCM Fo & IE B3 IR ER

REH#TTEREDH ?

MRR , BRESRHARE

HPCM REMNE H

FRE1-ISONASERE ; B# 2- 58 10 /MEE ; BE3- TNy
DE-CRi

M LPA-view T 83 K X PR AR Y 1T K

BARFHNEA

HPCM RE L & R HEE

Pl XZFHE, RES. REER , BEK (/1)

KPR - E4RHY LED (B

B {Kk#y LED B

#EMNER




Operators Guide 2

Product Presentation

The HPCM measures and quantifies the numbers of solid contaminants in Hydraulic, Lubrication and Transmission ap-
plications. The HPCM2 is designed to be an accurate instrument for permanently installed applications utilising mineral
oil as the operating fluid.

The unit can operate using any of the international standard formats ISO 4406:1999, NAS 1638, AS 4059E/F and ISO
11218.

The HPCM incorporates a machine connector for power and PLC connection, capable of RS485, CANBUS or 4-20mA
signaling. A separate connector is also provided for simultaneous computer remote monitoring or settings access using
RS485 or a USB:RS485 interface.

The integrated data logger records up to 4000 test results internally, for use where a computer cannot be permanently
connected.

Simple switched inputs and alarm outputs are provided as alternative means of controlling the dvice and signaling the
results. The “full colour” front panel led provides a basic indication of the cleanliness level.

The instrument uses the light extinction principle whereby a specially collimated precision LED light source shines
through the fluid and lands on a photodiode. When a particle passes through the beam it reduces the amount of light
received by the diode, and from this change in condition, the size of the particle can be deduced.

Benefits
e Live real time monitoring

e Manual, automatic and remote control flexibility

e Moisture and temperature sensing

e Multicolour LCD and LED for clear visual indication of any faults and alarms
e |nstant result download on USB versions

Product features

Moisture Sensor

HPCM2 models measure water content using a capacitive RH (relative humidity) sensor. The result is expressed as
percentage saturation. 100% RH corresponds to the point at which free water exists in the fluid, i.e. the fluid is no longer
able to hold the water in a dissolved solution. This is also normally the point at which damage occurs in a hydraulic
system, so is an ideal measurement scale that is independent of the fluid characteristics.




PRODUCT OVERVIEW

The water saturation point (100% RH) is temperature dependent, so the temperature is measured at the same time. This
enables results to be compared meaningfully.

The temperature measured is that of the fluid passing through the unit. Note this may differ from that of the hydraulic
system, depending on flow rate, pipe length and ambient temperature. It is not intended to be an accurate indication
of system temperature, but to provide a reference for the RH measurement. Nevertheless experience has shown the
temperature measured is within a few degrees of that of the hydraulic system, in most applications.

Data Logger
The HPCM includes a built-in data logger, which adds the facility to log and timestamp test results locally within an
internal memory, even when not connected to a computer.

e Test logging is determined by the log settings
e Each log entry is time-stamped and contains the HPCM serial number, so that it can be identified later.
e The HPCM memory has space for around 4000 log entries. When full, the oldest log entry is overwritten.

See section 5.3.1 & 5.3.2 for details of how to download the test log via bespoke windows based software.

Data Transfer via USB Stick
The HPCM2 allows direct download via a USB memory stick. With the HPCM powered up, plug the USB stick into the
USB connector at the top of the unit.

The screen / indicator will turn yellow briefly as it writes the test records to the USB stick. When complete, it will turn
green and the stick can be removed. If there is a problem with the data transfer (stick full or corrupt or not recognised)
then the screen / indicator will turn red. If this happens the operator can remove the stick and try again with an alterna-
tive.

The USB stick provided with the unit is pre-formatted for the transfer. Other USB sticks may need to be re-formatted
(FAT32).

PLEASE NOTE: The USB option is not to be used for anything other than a memory stick for results download. Any
subsequent use other than that intended may cause damage to the device

Disclaimer

As part of our policy of continual improvement, Webtec reserves the right to alter the specification without prior
notification.
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What this guide is for

This Guide will take you through the installation and instructions for making the most out of your HPCM 2.0.

It contains detailed information to enable you to master the full functionality of the device, as well as key information on safety,
waranty, maintenance and accessories.

If you have any queries or issues please go to Section 10 Fault diagnosis and Reporting for more information.
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1 General Warnings and Information for the End User

1.1 General Safety Warnings

Do not operate, maintain or carry out any procedure before reading this manual. Any individual operating the unit shall
wear the following Personal Protective Equipment:

Protective eyewear

e Safety shoes

e (Gloves

e Qveralls (or other suitable protective clothing)

Before carrying out any machine installation procedures and/or before use, one should scrupulously follow the in-
structions listed in this manual. Moreover, it is necessary to comply with the current regulations related to occupational
accident prevention and safety in the workplace.

Notices aimed at the prevention of health hazards for personnel operating the machine are highlighted in this document
with signs having the following meaning:

| | It relates to important information concerning the product, its use or part of this documentation
WARNINGS A to which special attention must be paid

7 | It means that failure to comply with the relevant safety regulations may result in mild injury or
CAUTION A property damage.
DANGER A It means that failure to comply with the relevant safety regulations may result in death, serious

injury or serious property damage.

Failure to comply with the relevant safety regulations may result in death, serious injury or serious property damage.




GENERAL WARNINGS

This is any individual whose task is to use the machine for production purposes. The operator is
aware of all the measures taken by the machine manufacturer in order to eliminate any source
of injury risk in the workplace and takes into account the operational constraints.

OPERATOR

PERSONNEL INVOLVED IN This is any individual whose task is to handle the machine or parts of it. Personnel involved in
SLINGING / HOISTING slinging and hoisting operations are aware of the issues regarding the safe transfer of machinery
OPERATIONS or parts of it and, therefore, uses appropriate lifting equipment, following the instructions provi-
ded by the product manufacturer.

This is any individual whose task is to set up the machine for its operation. The machine setter is
aware of the measures taken to eliminate all sources of injury risks in the workplace and takes
into account the operational constraints. The machine setter takes all the appropriate precau-
tions in order to operate in utmost safety conditions.

MACHINE SETTER

This is any individual whose task is to carry out maintenance activities on the machine. The
maintenance technician is aware of the possible danger situations that may arise and takes the
appropriate precautions in order to eliminate the risks of accidents in the workplace.

MAINTENANCE TECHNICIAN

This is any individual whose task is to carry out maintenance activities on the electrical wiring of
the machine. The electrician is aware of the possible danger situations that may arise and takes
the appropriate precautions in order to eliminate the risks of accidents in the workplace.

ELECTRICIAN
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1.3 Operator Position and Dangerous Areas

No operator is required for operating the unit. However, the following areas are to be considered dangerous: The ones
close to the electric motor because of live equipment with potentially hot surfaces.

=——= | The unit shall be taken out of service and/or dismantled in accordance with the current regula-
WARNINGS C . . -
tions in force in the country where the machinery is installed

CAUTION — | The machinery is not suitable for outdoor use and all the electrical devices have a protection
A class starting from IP 55 upwards.

1.4 Dangers and Hazards that cannot be eliminated

e FElectric shock risk on the electric motor; in case of motor malfunction
e Burn risk because of high temperatures

e Accidental oil leaks with consequent risk of slipping

e Hose breakage and resulting lubricant loss

With oil temperatures exceeding 40/45 °C, it is vital to be extremely careful when handling the metal lances/the hoses and when
moving the unit. Avoid direct contact with hot oil and with the filter body.

ALL EQUIPMENT SHOULD BE ALLOWED TO COOL PRIOR TO HANDLING, AFTER IT HAS BEEN IN USE

1.5 Personal Protective Equipment

When operating the unit, personnel must be wearing safety shoes, gloves and goggles. In general, the PPEs to be used according
to the activities on the machinery are listed in the following table:

Activity PPEs
Ordinary operation Shoes, gloves, goggles, overall
Planned maintenance Shoes, gloves, goggles, overall
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2 Transportation and Storage

2.1 Transportation and Handling Conditions
The unit is shipped in a cardboard box, encased in polyurethane foam.

The packed weight of the HPCM and accessories is 2.5kg.

2.2 Storage

The unit should be stored in a suitable location away from the production area when not in use. The unit should be
stored with the caps provided on the ports. This location should not impede any other production or personnel.
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3 Warranty, Limitations and Disclaimers

Webtec warrants that the products that it manufactures and sells will be free from defects in material, workmanship &
performance for a period of 12 months from the date of shipment.

Hardware/Firmware

Should the hardware prove defective during the warranty period, Webtec, at its discretion, will either repair the defective
product or replace it with an equivalent product in exchange for the defective unit without charge for parts, labour, car-
riage and insurance.

Software

Webtec warrants that software will operate substantially in accordance with its functional specification for 12 months
from date of shipment provided that the integrity of the operating environment has not been compromised through
misuse, inappropriate handling, abnormal operating conditions, neglect or damage (unintentional or otherwise) or the
introduction of third party product (software or hardware) that in any way conflicts with the Webtec product.

Eligibility
This warranty extends to the original purchaser only or to the end-user client of a Webtec authorised affiliate.

How to obtain service?

To obtain service under the terms of this warranty, the customer is required to notify Webtec before the expiration of
the warranty period and to return the item in accordance with Webtec product return policy. Any product returned for
warranty repair must be accompanied by a full fault report specifying the symptoms and the conditions under which
the fault occurs. Should Webtec incur additional cost as a result of a failure to complete the appropriate paperwork, an
administrative charge may be levied.

Exclusions
This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate care.
Webtec shall not be obligated to provide service under this warranty if:

a) Damage has been caused by a failure to make a full and proper inspection of the product (as described by the
documentation enclosed with the product at the time of shipment) on initial receipt of the product following shipment;

b) Damage has been caused by the attempts of individuals, other than Webtec staff to repair or service the product;

c) Damage has been caused by the improper use or a connection with incompatible equipment or product including
software applications.
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4. Technical specification

4.1 Performance

Technology

LED Based Light Extinction Automatic Optical Contamination Monitor

Particle Sizing

>4, 6, 14, 21, 25, 38, 50, 70pm

Analysis range

ISO 4406: Code 0 to 25

NAS 1638 Class 00 to 12

AS4059 Rev E Table 1 & 2 Sizes A-F: 000

Please Note: (Lower Limits are Test Time dependent)

If system cleanliness is expected to be above 22/21/18 or approx. NAS 12

Calibration

Each unit individually calibrated with ISO Medium Test Dust (MTD) based on ISO
11171,
on equipment certified by I.F.T.S. ISO 11943

Moisture & Temperature Measurement

% saturation (RH) and fluid temperature (°C) — Mineral Oil / Diesel version
only

Accuracy

+% IS0 code for 4, 6, 14pm

+1 code for 21, 25, 38, 50, 70pm
+3°C

+3%RH
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4.2 Electrical Interface

TECHNICAL SPECIFICATION

Supply Voltage 9-36V DC
Supply Current 12V 24V 36V
150mA 80mA 60mA  Kversion
70mA 40mA 30mA  NON-K version
Power Consumption 2.2W max
Test Time Adjustable 10 - 3600 seconds (factory set to 120s)
Data Storage Approximately 4000 timestamped tests in the integral HPCM memory
Keypad & LCD 6 keys, 128x64 pixels, back-lit graphical display

Communication Options

RS485
MODBUS
CANBUS
4-20mA
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4.3 Physical Attributes
Dimensions 123mm (H) x 142mm (W) x 65mm (D)
Mounting 2 holes @7mm 126mm apart
Weight 1.6kg
Connections G1 M16x2 hydraulic connection
G3 %" BSPP Female Port
G4 7/16 UNF Female Port
Seal Material M/N Version — FKM (contact Webtec for any fluids that are incompatible
with FKM seals
4.4 Fluid Characteristics

Fluid compatibility

M version - mineral oils, synthetic fluids and diesel

Viscosity <1000 cSt
Fluid temperature -25°C to +80°C
Operating Flow Rate 20-400ml/min

Maximum Pressure

420barg static (For high frequency pressure pulse applications contact
Webtec)

Differential Pressure

Typically 0.5bar

4.5 Environment

Ambient working temperature

-25°C to 80°C non K version / -25°C to 55°C K version

IP Rating

IP66

IK Rating

K04
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TECHNICAL SPECIFICATION

Dimensions in mm
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4.6 Wetted parts list

Copper Alloy C46400
Stainless Steel
Sapphire (AL,0,)

FKM
PTFE
FR4
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5. Product Installation and General Operation

5.1 Installation

Each HPCM supplied consists of the following:

e HPCM

e (alibration certificate

e USB Stick which includes: Product User Guides, LPA-View software, accessory product drivers and product
brochures

e Pre-wired 3m cable

e Quick Start Guides

Optional Equipment:
e HPCMUSBI USB adaptor with pre-wired HPCM cable

5.1.1 Physical Procedure

e Decide on tapping points in hydraulic circuit
Locate the unit mechanically and bolt to desired location using fixing holes provided. The HPCM must be in a vertical
orientation, with the oil flowing upwards through it
Wire back to junction box
Check flow in acceptable range. There needs to be a differential pressure of more than approximately 0.5bar placed
across the HPCM, such that a flow of fluid is generated within the range of the unit.
e |[f there is no suitable differential pressure available, then a flow controller will be needed. This should be fitted to the
drain side of the HPCM (the top fitting).
Fix mechanically
Connect hoses or hard pipe from the system
e There must be no extra restriction placed in the drain hose. Do not have a pipe going to a restrictor to
control flow. Any such restrictor must be mounted directly to the HPCM drain fitting. (A)
e Fluid flow must be from the bottom fitting to the top, following the direction of flow arrow on the product
labelling i.e. the bottom fitting is the inlet and the top fitting is the outlet.
e Fit electrical connector, wire back to a junction box.

(A) This is because any length of pipe between the HPCM and a downstream restrictor can act as an accumulator. Any
pressure pulsations (for example from a pump) in the feed to the HPCM are then translated into pulsations in flow rate,
sometimes leading to flow reversals in time with the pulsations. If the flow is very low this can sweep the same particle
backwards and forwards through the sensing volume multiple times, confusing the results.
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5.1.2 Electrical Interface
Webtec’s separate HPCM-USBi product is available for those wishing to have a simple plug and play solution providing
connection of the HPCM to a computer. This section is for those wishing to do their own wiring to the product.

5.1.2.1 Electrical Connectors
The HPCM has two circular connectors located on the lower face of the unit. The USBi product can be connected to
either one depending on the installation configuration

PIN COLOUR ‘MACHINE’ CONNECTOR ‘REMOTE’ CONNECTOR
1 Yellow RS485+/CANL/4-20mA(A) RS485+
2 Pink START INPUT
3 Green RS485-/CANH/4-20mA(B) RS485-
4 White OUTPUT 1
5 Grey I/0 COMMON
6 Brown OUTPUT 2
7 Blue DC oV DC oV
8 Red DC +POWER DC +POWER

5.1.2.1.1 Remote Connector

The “remote connector” is intended for temporary connection of an external communication device e.g. HPCMUSBI so
as to allow data download, remote control or diagnostics using the LPA-View software.

This is the circular connector furthest from the hydraulic connection

This carries RS485 data and can also be used to power the unit temporarily in the event of a system being shut down,
thus no longer providing power to the unit.

This connector doesn’t send alarm signals. If you require a USBI to send alarm signals it has to be connected to the
machine connector.

5.1.2.1.2 Machine Connector

The “machine connector” is intended for permanent connection to the PLC / machine that powers the HPCM during nor-
mal operation. It has power connections, a start signal input, two relay outputs, and a data pair that can be set to RS485,
CANbus or 4-20mA signaling modes.

This is the circular connector closest to the hydraulic connection.

NOTE: If CANBUS or 4-20mA option has been selected, standard communication with an RS485 adapter (e.g. USBI) on
this port is no longer available. The right hand port (remote connector) should be used if temporary connection is

required.

NOTE: Start signal and relay outputs only apply to this connector.
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Permanent Connection
(Machine Connection)

External USBi Connection
(Remote Connector)

Figure 5.1 Connector Orientation
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Figure 5.2 Machine Connector
External Wiring Example

5.1.2.2 DC Power
DC power is connected to pins 7 and 8 of either circular connector (Red and Blue if using the pre-wired cable). All the other signals
are optional.

[tem Minimum Maximum

Voltage 9v DC 36V DC

Current 200mA
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5.1.2.3 Machine Gonnector - Serial Interface

An RS485 or CANbus interface can optionally be connected to pins 1 and 3 (yellow and green). This can be a PLC running
customer software, or a PC with a RS485 adaptor running the supplied LPA-View software. To provide a reference the RS485 OV
connection should also be linked to the HPCM QV.

The standard HPCM control protocol is Modbus RTU. Modbus is a freely available open standard for industrial control. Adapters
are available to interface to other industrial control busses. The standard LPA-View software from Webtec itself uses Modbus to
communicate with the HPCM, but it is also possible for customers to implement their own controllers (section Modbus).

The CANbus protocol can also be used, see section 5.4.2.

TERMINATION TERMINATION
CONTAMINATION
MONITOR
USE e DATA+
FD (: USE to RSLBS  DATA- DATA-
ADAPTOR av
By

+4

POMER [
SuPPLY |+2kV DC

Figure 5.3a PC Control Example
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|
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L = DUTPUT 1 :
1
BROWN / OUTPUT 2 B i
Ex IPUT & DUTPUT 2 i
1
PINK / START 2!
5 o |
GREY / I/0 COMMON 5 y
\.‘J 1
|

Figure 5.3b Modbus Controller Example

Figure 5.3a shows a single HPCM linked to a PC, using a USB-RS485 adaptor. Figure 5.3b shows a slightly different method. 100
Ohm termination resistors should be fitted as shown for long cables, for example over 10m. Twisted pair wiring should be used
for any length over 2m.
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Contamination Monitors
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Figure 5.4 Multi-Drop Network Example

Figure 5.4 shows how to connect two or more HPCM devices to a multi-drop RS485 network. Any termination resistors
should be fitted to the network cable ends only. Spurs off the main RS485 bus should be kept as short as possible, e.g.
below 2m. Normally the pre-wired 3m cable available for the HPCM would be used, with a junction box to connect to the
RS485 trunk. Either individual DC supplies can be used to power each HPCM, or a single supply run through the trunk

cable.

5.1.2.4 Switched Input and Output Signals

The HPCM has one switched input and two switched outputs. These can be used instead of, or in addition to, the RS485
interface for command and control. The RS485 interface is more flexible but requires more software work if LPA-View
is not used (e.g. control from a PLC). An alternative is to control the HPCM via these switched 1/0s, either from a PLC or

using a manual switch and indicators.
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Figure 5.6 Switched I/0 Signals

In order to reduce wiring the input and outputs all connect together on one side (see Figure 5.6). However they are
optically isolated from the rest of the system so can be used to switch unrelated signals.

5.1.2.5 Start Signal

The “start signal” is an opto-isolated input that can be used to start a test, it can be used to ensure testing only occurs
when the hydraulic system is running. For example, the start signal could be wired to go on and off with the main
hydraulic pump or with a solenoid valve that allows fluid flow. That way the log does not fill up with invalid tests that
were carried out with no flow.

This could be from a push button or a PLC output. The input accepts AC or DC signals, typically derived from the DC
supply voltage. The exact function of this input is determined by the Test Mode setting, see section 8.1.1.3.

[tem Minimum Maximum
Voltage 9v DC 36V DC
Impedance 10k Ohms

When the START signal transitions from OFF to ON, the unit will start a new test or restart any test in progress.
At the end of the test, the state of the START signal is checked

e |f the START signal is still on at the end of a test, another test is started. So that testing continues while the START
signal is held on.

e The switching off of the start signal will operate as a STOP command. That is, it will abort any test in progress. It will
continue to show and report the previous result.
This new operation mode applies whether or not continuous testing is enabled.
So for example if “continuous testing” and “stop testing when clean” are both enabled, and if the start signal is
being held on throughout testing, then EITHER the start signal vanishing OR a clean result can terminate testing.

27 Operarors Guide




e This is not the same thing as the “start signal delimited test” option (“start signal defines test duration” in user
settings when enabled). This is for using the start signal to control the duration of each *single* test, only.

Other ways to test are:

e From the HPCM front panel START button, if fitted (K Keyboard option)
e \Via LPA-View or PLC Modbus command

¢ Periodic automatic testing according to a programmed test mode
5.1.2.6 Alarm OQutputs

These are opto-isolated switches that can be used to signal external indicators, PLC inputs or other equipment (e.g.
pump on/off control).

The exact function of these outputs is determined by the Alarm Mode setting.
The outputs are “voltage free” contacts that can switch AC or DC signals up to 36V nominal (60V absolute maximum
peak voltage).

[tem Minimum Maximum
Voltage 36V DC
Current 0.5A

5.1.2.7 4-20mA Connection

The two 4-20mA outputs are sourced from the main supply voltage DC+. These may be connected to the 4-20mA inputs
of a process indicator or a PLC. The 0V connection is then also normally connected to the PLC OV.

The 4-20mA outputs can be converted to 0-5V outputs by connecting a 250 ohm resistor between each output and 0V.
Similarly they can be converted to 0-10V outputs by connecting 500 ohm resistors.

For details of how the test results are represented by the 4-20mA signals see section 5.4.3.
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Figure 5.7 Switched 1/0 Signals

5.1.3 Hydraulic Connection

1 High or Low Pressure Parallel Connection

1871677 1871677 1871677

Figure 5.8 HPCM working pressure
generated by hydraulic component
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2 Low Pressure, Off-Line Operation 18/ 1677

Figure 5.9 HPCM working pressure
generated by hydraulic component

3 Very Low Flow Systems 18/1E/7
—— —=——>—  Figure 5.10 Entire system flow rate is

within the range of the HPCM

5.1.3.1 Flow Rate

For the majority of systems, a differential pressure of a few Bar will generate an in-range flow for an HPCM connected
using two 1.5 meter lengths of microbore pressure hose. The required differential pressure can be obtained by taking
advantage of an existing pressure drop within the system. Alternatively one can be created by inserting a check valve.
The HPCM can then be connected across this differential pressure source.

5.1.3.1.1 Detailed Calculations

In general the flow rate of fluid through the HPCM needs to be kept within the range of the unit (see hydraulic
specification). The HPCM measures the flow during operation, so this can be used to check that the flow is correct.
A flow that is out of range will be indicated by a fault code.

Note: Results taken with out-of-range flows are not logged.

The flow is entirely generated by the differential pressure between the ends of the pipes used to connect the HPCM. The
pressure needed to generate an in-range flow can be estimated by assuming a target flow, and determining the
resulting pressure drop across the HPCM and connection piping. Use Figure 5.11 to lookup the HPCM pressure drop,
and manufacturers’ data to lookup the piping pressure drop at the desired flow. The sum of these two pressures is the
pressure needed.

The user connects the HPCM between two points in the hydraulic circuit that have this pressure difference.
In order to use the graph:

Determine the working viscosity of the fluid, e.g. 30 ¢St
Decide on a desired flow rate. 200ml/minute is normally used since this is in the middle of the HPCM flow range.
But 100ml/minute is also suitable and uses less oil

e Use the figure 5.11 to look up the pressure drop, across the HPCM ports, at this flow rate and viscosity. E.g. at 30cSt and
200ml/minute, this is 0.4 Bar. The maximum and minimum allowed differential pressures can also be determined using the
400ml/min and 20ml/min lines, respectively.
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Determine the additional pressure drop caused by the piping used to connect the HPCM. This may be negligible for 1/4 inch
piping and over, but is very important for microbore hoses. This information can be found in the manufacturers catalogues.
In the case of microbore hoses, at 30 ¢St these have a pressure drop of around 10 Bar per meter per Ipm of flow. So a 2m
total hose length would add a pressure drop of 2 x 10 x 0.2 = 4 Bar. (So in this case the pressure-flow relationship is mainly
dependent on hose resistance).

Add the HPCM pressure drop to that of the hoses, e.g. 4 + 0.4 = 4.4 Bar

When the required pressure drop has been found:

See the figures at the start of this section for examples of where the HPCM could be connected

If there is a pair of connections in the hydraulic circuit that operates with a differential pressure near to that calculated, then
the HPCM can be connected there

Alternatively, create the pressure drop by modifying the hydraulic system. For example, insert a check-valve in the circuit with
a 4 bar spring. The “component” could also be a filter, a restrictor or even a piece of piping if it has a suitable pressure drop
across it.

If none of these options is feasible, then an active flow controller will likely be needed.

Otherwise connect the HPCM across the points identified; taking care to maintain an upward flow of oil through the unit (this
reduces trapped air).

Of course in a real system the pressure and viscosity will vary with temperature and operating conditions. But since the wor-
king flow range of the HPCM is very wide, this should not be a problem provided it remains within range. On the graph the
area between upper and lower lines represents the usable operating region for the HPCM, with the middle line being ideal.
The differential pressure and the viscosity can vary from the ideal, provided the system stays within the upper and lower lines.
This ensures the flow stays within the working range of 20 - 400 ml/min. It can be seen that the unit will accommodate a 20:1
variation in either viscosity or differential pressure during operation.

100

A00ml/minute (max. How
200ml/minute (ideal flow
10 + 20ml/minute (min. flow) =eesss L

—— i
==~ 3o IS

0.1 &=

0.01 &=

0.001
1 10 100 1000

Viscosity (cSt)

Figure 5.11 Differential Pressure vs Fluid Viscosity, for various flow rates
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5.1.3.2 Manual Flow Control

Another possibility is to fit a simple manual flow control (flow restrictor) to the outlet of the HPCM.

e This should only be done where the available pressure is less than twice the maximum value calculated. This is
because the small orifice size needed to control the flow from a pressure larger than this has a risk of blockage.

The flow controller must be fitted to the outlet only. If fitted to the inlet it will have a filtering effect.
The flow controller must be fitted directly to the HPCM outlet port.

5.2 General Operation
5.2.1 Physical Checks

e (il leaks on and around the unit
e Fatigue in hoses and pipework that might then leak when under system pressure
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5.2.2 Front Panel Operation
5.2.2.1 Status LED
All HPCM2 versions have a multi-colour indicator on the front panel, which is used to indicate the status or alarm state.

HPCM2 versions also have a screen that changes colour. The alarm thresholds can be set from LPA-View via the serial
interface.

®OOO®

ICM 2.0

Figure 5.13 Front panel of K version

Green Indicates that the test result has passed, i.e. none of the alarm thresholds were
exceeded

Yellow Indicates that the lower cleanliness was exceeded, but not the upper one

Red Indicates that the upper cleanliness was exceeded

Blue Indicates that the upper water content limit was exceeded

Red/ Blue Alternating Indicates both cleanliness and water content upper limits exceeded

Violet Indicates that the upper temperature limit was exceeded

Red Flashing White Various fault codes can be indicated by the LED turning red and then flashing white
a number of times

Please note: If the codes seem confusing, note that a given colour will only ever be seen if the corresponding limit has
been specifically set by the user. So for example if a maximum temperature limit has not been set, the violet indication
will never be seen. If all that is wanted is a “green or red” light, that can be arranged by simply setting only the
cleanliness threshold maximum limit.

If the upper temperature alarm is set, this takes priority over the Contamination and Water alarms. In the event of an
over temperature condition, the LED will turn violet only, whether or not there is also a contamination or water alarm
condition. The rationale is that an over-temperature condition could be immediately catastrophic for the hydraulic
system.
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5.2.2.2 Front Panel Operation

5.2.2.2.1 Result Display

HPCM-K models have a 6 button keypad and a small graphical LCD. This allows the display of the test result (current
cleanliness level, with water content and temperature if applicable).

The graphical format allows a full display of all codes of the standards supported.
The unit powers up in “Display Mode”. This displays the test result in the selected format. The table below shows those available.

The screenshots in the right column are the “detailed” version of the display additionally showing the particle counts
and flow rate. The particle sizes and count representation are automatically matched to the selected format.

21/20/17

RH 39% 28°C

RH 39% 28°C

RH 39% 28°C

1SO(12)

T 21/20/17

243 mldmin
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T oo
“C

243 ml/min

39% EH
28 °C
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RH 39% 28°C

There is also a “History” screen which shows the last 10 results.
The operator can switch between these screens using the v and A keys.
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Figure 5.14 History Screen

The progress of a test is denoted by the horizontal line; it grows from left to right as the test progresses. When it reaches
the right hand side a new result is generated.

5.2.2.2.2 Diagnostics Display

Press < or > to show the diagnostics displays (used when diagnosing problems) shown in figure 5.15. Then switch
between the diagnostics screens using the v and A buttons.

Completion shows a number from 0 to 1000, indicating the test progress.
FLOW ml/min provides an approximate indication of flow rate, updated after each test.

NOTE: This is not a calibrated flow meter and is for indicative purposes only.

This can be helpful when installing the unit or checking operation, to ensure that the flow rate is within the limits of the
unit. The other items are mainly of use to assist in support when reporting problems.

The STATUS line shows the current state of the unit. Any errors such as LOW FLOW will also appear here (corresponding
to the front panel LED fault codes).

The second screen shows diagnostics relating to Modbus serial communications traffic. External Comms Errors are
those between a connected PC and the HPCM. Internal Comms Errors are internal to the unit, showing communications
between the HPCM keyboard/display circuit board and the sensor itself.

The third screen shows diagnostics related to CAN bus communications. For more details refer to the separate HPCM
CAN bus manual. There is also a “History” screen which shows the last 10 results. The operator can switch between
these screens using the A and Vv keys.
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General Modbus CAN Bus

Figure 5.15 Diagnostics Screens
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5.2.3 HPCM removal and Product Maintenance

When removing the HPCM from the system ensure the system pressure is shut off from the HPCM.

e |f this doesn’t solve the problem then try using Iso-Propyl Alcohol or Petroleum Ether, flushing in the standard and
reverse flow direction.
e |f this doesn’t solve the issue then send to Webtec for investigation.

5.3 HPCM Control

The HPCM can be controlled using the remote control facility included in the LPA-View software package, installed on a
computer. Alternatively customers can use their own computer software.

Since the HPCM includes a built-in data logging memory, operators can make use of the remote control facility in one of
two ways:

— Direct Online Operation

The HPCM is permanently connected to a computer while tests are carried out. The operator can set parameters, type a
label and initiate the test. They can then monitor the progress of each test. Each test result is displayed and downloaded
into the test database as it is completed.

— Disconnected Operation

Here the HPCM operates as a standalone item, performing tests on a schedule or under external command from a
control system. If a permanent record of the results is needed, an operator can connect a computer and use LPA-View to
download the accumulated test data. The HPCM can hold up to 4000 tests in the memory.

5.3.1 Computer Connection
The connection is made using an RS485 adaptor connected to the computer or control device.

The HPCMUSBI is included as a pre-wired solution for USB (all modern laptops and PCs). Make the connection, start
LPA-View running and then apply power to the HPCIM.
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Figure 5.16
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To access the Remote Device facility in LPA View, press the Remote Control button (Figure 5.17) on the toolbar. The Con-
nect dialogue will then appear (Figure 5.18).

II'1‘C:mnvz1rt M"

[USBi (COMS) =

Figure 5.18

The first time that this is done, the correct communications port (COM port) on the computer has to be selected, as detailed
below.

The program scans the computer for available ports, and puts them in a list to choose from - this list is in the box above
the Connect button. Press the arrow on the right hand side of this box and choose the connection on your computer.

All working communication ports of the computer are available for selection. Select the one used to connect the HPCM,
and then press OK. If you are unsure which port is correct, the device name should be next to the COM port number. When
communication has been established successfully, the remote control dialogue will appear. After a successful connection,
the COM port will be remembered for next time and will appear preselected in the dialogue. If no COM ports appear, please
refer to the fault finding section the manual

5.3.2 PC Software Operation

The Remote Control dialogue allows an operator to manually control the HPCM from a laptop, using the LPA-View software.
It can also be used to download test results that have accumulated during autonomous (disconnected) operation.
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To perform a test, first optionally edit the Test Reference and press Apply to register the new value. This is a descriptive
label which can be used to identify or group the test later (along with the test number and test time/date). An example
would be a machine number or customer name. The Test Reference can be up to 15 characters in length.

When connected the HPCM status should show “Ready”. The operator can then press the Start button to begin the test.

The progress bar shows how much of the test has been completed.

The test can be abandoned at any time by pressing the Stop button. If the Start button is pressed during a test, then the

current test is abandoned and a new one started. When the test has finished, the Result area will display the contamina-

-
Remote Control

=)

Test Number:

Status

Result

Test Reference:

[EALIBHATED Apply I
Start |

0
Ready

Settings... |

Download New |

Download Al |
. Erase Log |

Figure 5.19

tion level in the set format and water content and temperature (if applicable).

After a test the Test Number is automatically incremented and the status of the test is displayed. If the status is Ready
then the operator can press the Start button again to begin a new test.
It is also possible to configure the HPCM to automatically begin another test, after an optional delay. In this case the

status will be Testing or Waiting.

The HPCM incorporates a data logger, so previous test results can be downloaded into the test database using the
Download New and Download All buttons. The difference between these is that Download New only transfers results that
have never been downloaded before. Download All transfers all results that are stored in the HPCM. Erase Log deletes

the test results from the memory of the HPCM.

When the user has finished operating the HPCM the dialogue can be dismissed using the close control (the “X” at the
top right corner of the dialogue) or by pressing the Esc key. Pressing the Settings... button brings up the Remote Device

Settings dialogue.

5.3.3 Settings

The HPCM can be reconfigured using the Remote Device Settings dialogue. This is normally done as part of the installa-

tion or commissioning process.

After making any changes, pressing the OK button will update the HPCM with the new settings. Or press Cancel to leave

the settings as they were.
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NOTE: The HPCM has been designed to be a very flexible product, so has a wide range of settings and operating modes.
However the shipped defaults are suitable for most applications and many users can skip this section. Actual operation is
straightforward even when advanced settings are used during initial configuration.

NOTE: Some items may be missing depending on the options fitted to the HPCM.

5.3.3.1 General

Some general information about the connected HPCM unit is available. The Identification shows the HPCM serial number
and software version. The serial number, together with the test timestamp, uniquely identifies the test record. These two
parameters are the ones used to avoid duplication of test records.

Current Time shows the time set on the HPCM. It is important that this is correct since this is used to timestamp the tests.
Pressing the Set button automatically synchronizes the HPCM time to that on the computer.

The calibration area displays the date last Calibrated and the next Calibration Due date.
5.3.3.2 Test Number

The Test Number can be used to help identify a test within a sequence. However it is automatically reset when the HPCM
is powered up, so instead relying on the timestamp (date and time of test) and test reference is preferred.
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Test Number |1
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Figure 5.21

NOTE: if the HPCM is power cycled at any point then the test numbering sequence automatically resets and begins
again.

5.3.3.3 Test Duration

The length of the test is controlled by the Test Duration.

The factory set value of 2 minutes is suitable for most applications, but the user is free to set a different value. Shorter
times will make the HPCM more responsive to short-term fluctuations in contamination level. It will also result in less
consistent results for the large particle sizes and clean systems, due to statistical fluctuations in the number of particles
counted.

Longer tests will allow more “stable” results in very clean systems and for the larger particle sizes, since there will be
a larger total number of particles counted during the test. This means that any fluctuations have less of an effect on the
test result.

5.3.3.4 Result Display
Use the selector to choose the preferred display Format (ISO, NAS etc.). This selection is not just cosmetic since it also
determines how the cleanliness alarm targets are to be interpreted, if these are used.

5.3.3.5 Simulated Test
This setting can be used when there is no flow available but communications need to be tested.

Simulated Test [ Calibration Due  [2012:01-20 14:35:37

Low Flows Alarm Disabled (Clean Systems) [

Dukput 1 Cutput 2 B | | - e -
aticed | I
> Lower > pper
Alam Mods |0 Warning | Alam =] Communications... |

[~ Contamination Code Targetsblam Levels 1

Figure 5.22
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5.3.3.6 Low Flow Alarm Disabled (Clean Systems)

It is worth reinforcing that the primary function of the product is to produce a measurement of cleanliness, and not act
as a flow meter. If the unit produces a contamination measurement, then the flow rate is sufficient enough for it to do so.

The HPCM needs particles to pass through the flow cell to calculate flow, the dirtier the system is, the more statistically
accurate the flow output becomes.

Conversely, when placed on a very clean system the unit can have difficulty in working out the flow due to the very low
number of particles passing through the flow cell. To overcome this, the test has to fulfil certain conditions to create a
valid result.

If the low flow alarm has been disabled there must be a minimum of 20 particles >4micron seen during the test for the
flow reading to be shown and the test result to be valid.

If there are less than 20 particles >4micron during the test then the HPCM will alarm/fault code even if the low flow
alarm has been disabled.

Note: If the low flow alarm has been disabled, it is preferred that the HPCM is installed in such a way that if the system
is shutdown (zero flow) the HPCM is also shut down so as not to measure stagnant fluid and provide erroneous readings.

It may be necessary that the low flow indicator is turned off if filtration is below 10um (ISO 14/12/10 (NAS Class 4)), see
figure 5.22 for location.

5.3.3.7 Continuous Testing

— Continuous Testing

Test Confinously M Interval  [1n.01-00 :_l

Log Continuaus [~ Inizval m
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lgnere Initial [0 | Tests

Figure 5.23

In the Continuous Testing area are settings which control how the HPCM decides when to perform and log a test. Se-
lecting Test Continuously makes the HPCM automatically repeat the test, according to the specified Test Interval.
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1. Setting an interval longer than the test duration; results in the test being repeated upon each expiry of that interval.
For example, setting a Test Duration of 1 minute and a Test Interval of 10 minutes, results in a 1 minute test perfor-
med every 10 minutes NOTE: Test time is part of interval time

2. Setting the interval to a value less than the Test Duration (for example zero); results in a new test being started
immediately after a test finishes.

Log Continuous controls whether tests are logged during continuous testing. This is to avoid the test log being cluttered
by potentially large numbers of unwanted test results. If Log Continuous is not selected, then only the “final” test in a
sequence is logged (see Alarm Modes section and “Stop Testing When Clean” below).*

If continuous logging is used, then the Log Interval can be set to control the proportion of tests that are actually logged.
For example the HPCM could be set to test every 10 minutes, but only log a result hourly. The log interval, test interval
and test duration are distinct parameters that work together to control the test and data logging. So that, a test duration
of 2 minutes, a test interval of 10 minutes, and a log interval of 1 hour could be individually set. This would result in 2
minute long tests, repeated every 10 minutes, with a test logged hourly.

NOTE: the log interval must land on a test interval or an error will occur, for example the test interval cannot be 2
minutes and the log interval 3 minutes.

Stop Testing When Clean- This is a feature intended for cleaning rigs or “filter trolley” type applications. The HPCM conti-
nues testing until the fluid is “clean”, at which point an alarm is signaled and testing stops.

Ignore Initial Tests- on start up the number selected here is the number of tests that are ignored before results are
logged. This is designed for systems that are particular dirty or turbulent on startup and it allows the system to stabilize.

Confirm Target Level before Stopping- this helps to ensure that a test sequence is not terminated too soon, when there
are still a few large particles in the system. When selected, the number in the box is how many successive “clean”
results are needed before testing halts.

* This feature is intended for a “Filter Trolley” type application where system runs a pump until the oil is sufficiently
clean. Typically only the final “clean” result requires logging.

5.3.3.8 Changing Communication Protocols

;l Cancel | | ] I
ﬂ Communications... |

H20 Temperature
Mo 325 38 B0 70 [%RH] [T]

Figure 5.24

Selecting the communication button allows you to change how the HPCM communicates. See figure 5.25 for the options.
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Figure 5.25

Selecting a machine interface sets the output type for the machine connector, for example selecting CANbus means that
you can no longer use the machine connector to communicate in Modbus (the default). If you wish to change back or to a
version of 4-20mA then you have to connect to the HPCM via the Remote Connector.

5.3.3.9 Alarms

The HPCM has two switched “alarm” outputs that can be used to signal external equipment in various ways, according
to the test results and the alarm settings. There is also a multi- colour front panel light which indicates how the result
compares to the set alarm thresholds.

The alarm settings are comprehensive and flexible, allowing the HPCM to be used in many different scenarios.
5.3.3.9.1 Alarm Levels

The various alarm thresholds are set in the Contamination Code Target / Alarm Levels area of the dialogue.

Alarms can be set on combinations of cleanliness codes, water content and temperature. The available codes, and their
interpretation, vary according to the set test Format. For example it is possible to set a threshold of “NAS 11” or “ISO
18/16/15” or “AS4059E 8B-F”, etc.

In general there are upper and lower limits that can be set for the cleanliness level, also for water content and tempe-
rature if applicable. An alarm, if enabled, will become active if any of the associated (upper/lower) limits are exceeded.
However if a field is left empty (blank) this is interpreted as a “don’t care” setting.

The Upper Alarm is exceeded if the 4pm count is greater than ISO code 23, or the 6pym greater than ISO code 22, or the
14pm count greater than code 18, or the water content is greater than 80% RH, or the temperature is greater than 65°C.
The lower alarm is never triggered since all the settings are empty.
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1S04406:1999 Alarm Levels
I1S04406:1999 represents cleanliness using codes for the number of particles greater than 4, 6 and 14pm. These codes
can be used as limits for the alarms by selecting the 1IS04406:1999 test Format and then entering values as required.
As an extension to 1IS04406:1999 it is also possible to specify codes for the other measured sizes too. If this is not nee-
ded then the entries can be left blank.

NAS1638 Alarm Levels
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Figure 5.27

NAS1638 can be used by selecting this as the test Format. The headings and boxes for the available settings change
appropriately. NAS1638 represents the overall cleanliness level as a single code, this being the highest of the individual
codes generated for each defined particle size. Hence we have the option of setting a limit on this overall contamination
class (the Basic Class), or we can set individual limits on any combination of the classes for the defined particle size

ranges.

AS4059E Table 2 Alarm Levels
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Figure 5.28
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AS4059E Table 2 uses letters instead of numbers to indicate the particle size range, so the settings are labelled
appropriately. The standard specifies ways to represent a cleanliness level using only a subset of the available particle
sizes, for example B-F. The user can achieve this by only entering settings for the sizes desired, leaving the others
empty. So a limit of AS4059 7B-F could be represented simply by entering a value of 7 for B, C, D, Eand F.

AS4059E Table 1 /1S011218 Alarm Levels
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Figure 5.29

These two standards are similar except for terminology and reporting format. The actual numeric sizes and class thre-
sholds are the same.

5.3.3.9.2 Alarm Mode
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Figure 5.30
The Alarm Mode sets the precise function of the two switched alarm outputs of the HPCM.

This allows the HPCM to be used in a variety of situations. Note that the conditions under which the outputs are turned
on are also displayed above the Alarm Mode selector, for each setting.

NOTE: These outputs are distinct from the front panel LED, and that the set alarm mode does not affect the LED. The set
alarm mode determines the function of the two switched outputs only. This setting and this entire section can be ignored
if these outputs are unused, i.e. the user has not connected them to anything.
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New modes are occasionally added after a customer request, this means that modes may not all be implemented unless
using the latest firmware revision.

Alarm Mode 0: Warning-Alarm

Turns on when

>Lower

>Upper

Intended Function

Warning

Alarm

This allows the HPCM to switch external warning lights or alarms. Qutput 1 is the “Warning” output, switching on if any

of the Lower limits are exceeded. Output 2 is the “Alarm” output, behaving similarly for the upper limit.

Alarm Mode 1: Clean-Dirty

Turns on when

<Lower

Upper

Intended Function

Clean

Dirty

This could be used in a cleaning system that attempts to maintain a cleanliness level by switching a pump on and off.

Output 1 is the “Clean” output, coming on when the result is less than or equal to the lower (“Clean”) limit. This could be used to

stop a cleaning pump.

Output 2 is the “Dirty” output, coming on when the result is greater than the upper (“Dirty”) limit. This could be used to start the

cleaning pump.

Alarm Mode 2: Green-Amber-Red

Turns on when

<Upper

>Lower

Intended Function

Green

Red

This mode encodes the result in such a way that the internal alarm relays can be used to drive an external remote 3-colour
LED indicator. This is a special type of LED containing both red and green emitters, which could be mounted in a control panel.
This external LED will then turn green / amber / red according to the test result — in a similar way to the built-in one. Output 1
(“Green”) is turned on when the result is less that the upper limit. Output 2 (“Red”) is turned on when the result is greater than
the lower limit. If the result is in between, both outputs are turned on and the LED colour will be amber (i.e. a mixture of red and

green light).
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Alarm Mode 3: Particles-Water

Turns on when Cleanliness>Upper Water>Upper
Turns off when Cleanliness <lower Water <lower
Intended Function Cleanliness Alarm Water Alarm

This is used when separate alarm outputs are needed for particles (cleanliness) and water content.

This mode is able to use both upper and lower limits such that the outputs have “hysteresis”. If only the upper or lower
limit is required, then both upper and lower limits should be set to the same value.

Alarm Mode 4: Continue-Clean

Turns on When >Lower <Lower
Intended Function Continue Testing Stop Testing / Clean

This is used for a “cleaning” application where a signal is needed to stop testing (for example to stop a pump or signal
an external controller).

Alarm Mode 5: Tested Not-Clean

Turns on When Test Complete >Lower
Intended Function Test Complete Signal “Not Clean” Signal

This is used when controlling tests from a PLC using switched outputs. The PLC gives a start signal, then monitors the
“Test Complete” output. If the test has failed it can detect this with the “not clean” signal.

“Continuous testing” should not be selected for this mode.

Alarm Mode 6: Testing Not-Clean

Turns on When Testing >Lower
Intended Function Test in progress Signal “Not Clean” Signal

This is similar to mode 5 above. The difference is that output 1 is active during the test and turns off at test end.

“Continuous testing” should not be selected for this mode.
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Alarm Mode 7... Customer Requested Modes

Other alarm modes will be defined as and when customers request them.

5.4 Standard Communication Protocols

5.4.1 Modbus

The HPCM can be controlled via commands on its serial (RS485) interface, using the Modbus RTU protocol. It is possible to
control every aspect and setting of the HPCM, as is done by the Webtec LPA-View control software. All results and counts
are available in all supported formats. We suggest using LPA-View to initially configure the HPCM and check it is perfor-
ming correctly, and then the customer-written software only has to read the test results. This could be used to integrate
the HPCM measurements with a general machine control, vehicle control or factory monitoring system.

Customers wishing to implement their own Modbus controller software will need to refer to the rest of this section

The simplest arrangement is to configure the HPCM to test continuously, with a set interval between tests.

For example; a Test Duration of 2 minutes and a Test Interval of 10 minutes.

The Start Testing Automatically selection can be used so that the unit does not require a start signal.

Then, the most recent test results can be read from the appropriate Modbus Registers.

56 4pm Result Code

57 6pm Result Code

58 14pm Result Code
5.4.1.1 Set Up

Protocol Type RTU (not ASCII)

Data Bits 8

Stop Bits 1

Parity Required, even or none

Baud Auto-sensing 1200-115200

Signaling RS485

Mode Address 4 (or user set)

Table 5. Modbus protocol settings
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5.4.1.1.1 Communications Check

You should be able to read the product ID code from register 0 (from Modbus node address 204). The product ID code
is the value 54237 (decimal) or 0xD3DD (hexadecimal).

5.4.1.1.2 Result Format

The HPCM can present results in several different industry formats (ISO, NAS etc.) The format required can be most
easily set using LPA-View; however it is also possible to set it via Modbus. To do this, write the required value 0-4 from
table 5A to the TEST FORMAT register 19. The factory set value is 0 (ISO 4406:1999).

The selected format does not affect the particle count values, but does completely change the interpretation of the
result codes and set limits, if used.

Note: If the format is changed, then any set alarm limits must be changed too since these will refer to the old format.
E.g. a limit of "NAS 11” cannot be directly expressed using the 1IS04406 standard.

0 ISO 4406:1999 21/20117

1 NAS 1638 NAS 12 (12111176)

2 AS4059E Table 12A-F 12A/12B/11C/11D/7E/6F
3 AS4059 Table 1 Class 12 12111176

4 ISO 11218 Draft 1SO(12) 12111176

Table 5A TEST FORMAT Register 19

5.4.1.2 Result Codes

The most recent measurements are presented as numeric codes (i.e. numbers) according to the selected TEST
FORMAT. These codes can be read from registers 56-63, as per Table 5B.

56 >4 Basic Basic
57 >6p

58 >14p A 5-15
59 >21p B 15-25
60 >250 C 25-50
61 >38u D 50-100
62 >50p E 100+
63 >70u F

Table 5B RESULT CODES Registers 56-63
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5.4.1.2.1 Null Values

For all formats, the special value -32768 (0x8000 hex) is used to represent a "null” or "no result” condition. This enables “No
Result” to be distinguished from a 0/0/0 ISO code, for example. “No Result” could be due to an error condition, or to a measure-
ment not having been commanded yet. This convention is also used for other parameters such as temperature and water content
measurements, where applicable.

NOTE: User written programs should take note, to avoid displays like -32768/-32768/-32768 appearing on their front panels.
5.4.1.2.2 1S04406

ISO 4406 defines a set of code values to represent ranges of counts of particles greater than the nominated sizes of >4, >6 and
>14pm(c). The HPCM can display codes from 0 to 24. The three-part code is available in the first 3 RESULT CODES.
We additionally make available equivalent codes for the other sizes from 21 to 70pum(c), as per Table 5B.

5.4.1.2.3 NAS 1638/ AS4059E-1/1S011218

These assign code numbers for the particle counts in each size range shown in the table. The “basic” class is then the highest of
these individual codes. The basic class is in the first register, with the individual classes made available in the registers shown.

For these standards there is a complication in that they all define an additional class “00”. This is an extra “cleaner than class 0”
class. We distinguish this from 0 using the numeric value -1. Negative numbers are represented in a Modbus register using the
“twos complement” notation. If the user program interprets this as a positive number it will appear as 65535 (OxFFFF hex).

Classes range from 00(-1) to 12.
5.4.1.2.4 AS4059E-2

AS4059E Table 2 also has some similarities to NAS1638. In terms of the representation in Modbus registers, the main differences
are an extra 4-6pm(c) size range and the addition of an extra “000” class. This is represented using the number -2. If the user
program interprets this as a positive number it will appear as 65534 (0xFFFE hex).

5.4.1.2.5 Temperature and Water Content Measurements

These are contained in the TEMPERATURE register 33 and the RH (relative humidity) register 34. These are scaled by a
factor of 100, so that values of 12.34°C and 56.78% RH would be represented by values of 1234 and 5678 respectively.
The temperature can go negative, in which case the usual “twos complement” representation is used. Most controllers
should have a facility for reading “signed integers” encoded in this way (these will appear as large positive numbers if
interpreted instead as negative numbers, for example 65535).

The special value -32768 (0x8000 hex) is again used to indicate "No result”, as per the contamination result codes. This
could be due to a sensor failure or to the unit still in the process of powering up.
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5.4.1.3 Performing Tests
5.4.1.3.1 Commanding Test Start

If the HPCM is monitoring a single machine, it will normally be configured to test continuously and automatically, so
that the contamination measurement can be read out at any time as described above. However some applications need
a defined test start and test end, for example end-of-line production testing, where each result relates to a separate
item being tested.

These applications can simply use a push button (or relay) wired to the HPCM start signal, or the front panel push but-
ton, or can be commanded programmatically via Modbus.

To start or restart a test, write the value 1 to the command register 21. The test duration can be set using LPA-View
before installation, or alternatively write the required test time (in seconds) to the TEST DURATION register 18.

5.4.1.3.2 Test Status

A test status code is available in register 30. This contains a number indicating the current state of the HPCM. This
allows a system to remotely monitor the HPCM operation, if desired, allowing more specific diagnostics.

NOTE: the fault conditions are also indicated on the front panel LED, while "No Result” in the case of a fault is indicated
using special result values as previously described.

5.4.1.3.3 Test Completion

The TEST COMPLETION is indicated by register 36. This contains a number between 0 and 1000 indicating the test
progress (this is also used by LPA-View to drive the test progress bar).

5.4.1.4 Particle Counts

Some quantities are (or may become) too large to fit into a single 16-bit register. For example the 4pum particle count
could easily be more than 65535. These items are represented using two consecutive registers; the combination
makes up a 32-bit integer. For example, the value of such a 32 bit unsigned integer stored in the two registers 40 and
41 may be calculated using the formula:

Value = (65536 x (register 40)) + (register 41)

The particle counts are stored in registers 40-55, as shown in Table 5D. There are 8 register pairs; each pair encodes one count
channel as a 32 bit integer, using two consecutive Modbus registers as explained above. The Counts are per 100ml.

Particle sizes are expressed below according to 1IS04406:1999, i.e. equivalent projected area diameter. The sizes have been
chosen so that all supported coding standards (NAS, ISO...) can be derived from them. The counts are all cumulative.
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Differential counts can be derived by subtraction. E.g., the NAS 5-15pm count could be calculated by subtracting the ISO 6pm(c)
count from the 14pm(c) count.

40-41 >4pum (c)
42-43 >6pm (c) >5pum (NAS)
44-45 >14pm (c) >15um (NAS)
46-47 >21um (c) >25um (NAS)
48-49 >25um (c)
50-51 >38um (c) >50um (NAS)
52-53 >50um (c)
54-55 >70um (c) >100um (NAS)
Table 5D Particle Count Registers
5.4.1.5 Alarms

5.4.1.5.1 Alarm Mode

The HPCM includes two relay outputs that can optionally be used for signaling the state of the unit. These are normally used in
“stand-alone” applications where the Modbus interface is not used (since a Modbus controller / PLC already has all the exact

results available in digital form and can work with these directly.)

There are a number of preset "modes” that determine the exact function of the relays. Refer to the alarm mode section for more
details (Section 5.3.3.9.2).

These modes are normally set at installation time using our PC software package LPA-View. But it is also possible to use Modbus
to set the operating mode of these relays, by writing the corresponding integer to the alarm mode register 26.

5.4.1.5.2 Alarm Limits

Settable Upper and Lower limits for particulate contamination are provided.

These are two groups of 8 registers representing the “Upper Limit” and “Lower Limit” for particulate contamination. These are
64-71 and 72-79 respectively.
These are expressed in terms of the result codes using the same format as in Section 5.4.1.2. An additional special value of

0x8000 (hexadecimal representation) is used to signify a “don’t care” setting for that limit code.

5.4.2 CAN-bus

The HPCM supports the major CAN-bus basic message format standards CAN 2.0A (11 bit identifiers) and CAN2.0B (29 bit
identifiers). J1939 and CanOpen are higher level protocols built on these basic standards. CanOpen uses CAN2.0A and J1939
uses CAN2.0B standards. The HPCM does not implement either of these protocols. Instead it defines a few CAN-bus messages to
communicate data. However the message identifiers have been chosen so as to allow operation with both J1939 and CanOpen.

Generally it should be possible to use the HPCM with either, as well as other CAN-bus systems.
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1. Installation

Perform a general installation and check of the HPCM as detailed in section 5 earlier.

Perform a one-off general configuration check of the HPCM using a PC running LPA-View e.g. set it to test continuously and
automatically start testing on power up. This procedure is described earlier in section 5. You will need a suitable RS485
interface, such as the HPCM-USBi.

Use the software to configure any CAN-bus specific parameters required by your CAN-bus network, for example configure
a CAN-bus message ID and baud rate
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Figure 5.31

Connect the HPCM to your CAN-bus network and provide a 24VDC power supply, as per figure 5.31.

The HPCM automatically emits the test result message after each set test interval.

Configure your CAN-bus controller to listen for the messages configured above.

The HPCM requires a DC power supply and the two CAN-bus signals CANL and CANH, as shown in Figure 1. The numbers
shown are the pin numbers of the circular connector that plugs into the HPCM.

CAN-bus requires the network to be terminated at each end. This must be done externally to the HPCM.

The CAN-bus signals CANL and CANH are referred to the system OV supply. These should stay within the common mode
range allowed by the 1ISO-11898-4 CAN-bus standard relative to the HPCM 0V connection. This range is -2V to +7V. This
can be normally be ensured by connecting together the HPCM 0V and the OV of the CAN-bus controller. The “CAN OV” wire
shown indicates this link. (Not needed if both CAN-bus controller and HPCM are connected to a vehicle chassis or otherwi-
se “Earthed”.)

There are other wires available for switched alarm and start signals (optional). These are documented separately in section
51.2.

2. Configuration
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5.4.2.2.1 Use PC Software for Configuration

The free LPA-View software package is needed in order to initially configure the HPCM. Once configured, the unit can be left
connected to the CAN-bus network.

The HPCM was designed to be as flexible as possible. There are large number of options for setting operating modes, test result
formats, alarm settings, downloading stored data etc.

The easiest approach is to use LPA-View to configure the test parameters and result format. Then the customer application only
has to read the results.

The CAN-bus parameters are configured from the Communication Settings dialogue, accessed from the HPCM Settings dialogue
(see section 5.3.3).

=
Diefaut Interface  |CAN | oK |
ModbustNode  [3 Cancel |

CAM
Baud ixte |1'El]r. ;I [Uze Dafauts)
Base Address (1 ¥ |'I EFFESSF

Figure 5.32 Communication Settings Dialogue

The HPCM can use either CAN 2.0A “basic” format with 11 bit identifiers, or CAN2.0B “extended frame” format with 29 bit
identifiers.

5.4.2.2.2 CAN2.0B and J1939

The default 29 bit format is designed to be compatible with the J1939 standard. It should also be possible to use the HPCM with
any system that permits arbitrary raw CAN-bus 2.0B identifiers to be received.

The dialogue shows the default CAN-bus settings. The HPCM transmits all data using a range of message identifiers starting at
that selected. If the “Use Defaults” button is pressed, the program constructs an identifier suitable for J1939 (i.e. this will use
PGNs within the region allocated to proprietary applications, starting at 0xOOFFB53F).
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At the end of each test, the HPCM will generate a “test result codes” message using the selected CAN-bus identifier.
0On a J1939 network the test result will appear as PGN 0x00ff00. Users not using J1939 can simply listen for messages with
the identifier shown in the dialogue, e.g. 0x18FFB53F.

5.4.2.2.3 CAN2.0A and CanOpen

The 11 bit format is designed to be compatible with the CanOpen standard. It can also be used with any system that allows raw
CAN-bus 2.0A identifiers to be received.

In order to use 11 bit identifiers (CAN 2.0A) set a value below 0x7ff for the "Base Address”.

For a CanOpen network, use a base address of 0x182 for example. This will result in message IDs corresponding to the
CanOpen “pre-defined connection set”.

1. Operations

5.4.2.3.1 CAN-bus Settings

CAN-bus physical layer ISO-11898-2
Protocol type CAN2.0B (29 bit identifiers)
CAN2.0A (11 bit identifiers)
Baud User Set 1M/800k/500k/250k/125k/100k/50k/20k/10k
Identifier Range User Set
5.4.2.3.2 Operation

Typically the installer will have configured the HPCM to automatically start continuous testing. At the end of each set test
interval (e.g. 2 minutes) the HPCM will emit a CAN "Result Codes” message using the set CAN identifier (e.g. 0x18FFB53F using
hexadecimal notation). So a typical CAN message might be:

Identifier |1 2 3 4 5 6 7 8
0x18F- 12 8 2
FB53F

5.4.3 Analogue 4-20mA Modes

The HPCM provides two analog 4-20mA current loop outputs, A and B. In order to provide the possibility of transmitting more
than two parameters, several different modes can be chosen to suit the application.
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5.4.3.1 Fixed — NAS1638 and RH

The HPCM result format must be set to NAS1638. The outputs then simply indicate the NAS1638 contamination class and the RH
level as follows:

Output A Contamination Code 4mA NAS 00
=mA-5 5mA NAS 0
6mA NAS 1
17mA NAS 12
20mA OVERRANGE
Output B RH% 4mA 0% RH
=(mA-4)*100/16 5mA 6.25% RH
20mA 100% RH

5.4.3.2 Time Multiplexed Schemes

These output the result parameters on a single output (A) in a timed sequence. This mode would be used to read the result
parameters in to a PLC. The PLC would need to be programmed to read each parameter at the correct time.
These modes are still under development; please contact Webtec for details.

e We output a current <5mA (4.0mA) for 1 second to indicate start of “frame”, this is denoted by <SYNC> in the following
examples. The PLC needs to continuously check for this condition so that it can start the timer sequence for acquiring the
results.

e Parameters are output in a sequence, one parameter per second until the end of the list.

e We use an “out of range” current of >20mA (24mA) to indicate parameter not available.

e The sequence is then repeated

RH Coding

The RH value is encoded according to the formula:
mA =6 + (RH% / 10)

or
RH% = (mA-6) * 10

S0 0% RH =6mA, 100% RH =16mA (max legal measurement value), unavailable = 24mA
Temperature Coding

The temperature in degrees C is encoded according to the formula:

mA =10+ (°C/10)

or

°C=(mA-10)*10

NAS1638, AS4059E1, 1S011218
Parameters are output in the sequence:

<SYNC> <CLASS> <CLASS 5-15um> <CLASS 15-25um> <CLASS 25-50> <CLASS 50-100> <CLASS 100+> <RH> <TEMP>
<>
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These contamination classes are encoded as:

Class = mA -7
For example: Class 00 = 6mA, Class 0 = 7mA, Class 1 = 8maA, ... Class 12 = 19mA, Off scale = 20mA

IS04406
Parameters are output in the sequence:

<SYNC> <IS04> <IS06> <IS014> <IS021> <IS025> <IS038> <IS050> <IS070> <RH> <TEMP> <...>

IS04406 codes are encoded as:

mA=6+1S0/2
or
IS0 = 2 x (MA — 6)

So 6mA =1S0 0, 20mA = 1S028

AS4059E2
Parameters are output in the sequence:

<SYNC> <BASIC> <A> <B> <C> <D> <E> <F> <RH> <TEMP> <...>

AS4059E2 contamination codes are encoded as:

mA =6 + (code + 2) / 2)

or

code=2x(MA-6)-2=2xmA-14

So that 6mA = -2 = 000, 6.5mA = -1 =00, 7.0mA =0, 7.5mA = 1, 13mA = 12 =max valid reading, 20 mA = over range
5.4.3.3 Time Multiplexed Scheme 2

This outputs the parameters as currents, using values designed for viewing directly on a programmable process meter. There is
no “sync” value but the final parameter stays on for 2 seconds instead of 1. To avoid confusion the RH channel does not output

temperature (just static RH value). The other channel outputs just the overall contamination code value except for IS04406
where it cycles between 3 ISO codes.

5.5 Disposal

e All HPCM products are sent in a cardboard box with foam inside and these should be recycled accordingly.
e Fluids used with the HPCM should be fully drained and disposed of according to EU waste framework directive and
1IS044001
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RELATED PRODUCTS

6.1 HPCMUSBI

The HPCM-USBi is a plug and play solution for easily connecting a computer to the HPCM.

It includes a USB:RS485 interface with a terminal block pre-wired with the HPCM cable. An extra terminal block is provided for
any customer wiring to external devices.

An external DC adapter supplied can be used to power the complete system, or if the computer is always connected during use,
power can be taken directly from the USB cable.
Note: Computer should have mains power applied at all times.

Detailed installation and usage instructions are provided in the separate product user guide.
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7 Troubleshooting / FAQ

7.1 Misuse of Product

The product should be connected to a power supply within the rating of the product and not wired directly to the mains.

This product should be connected to a hydraulic line; this must not exceed the upper pressure limit of the product
Connection hoses should never be allowed to lie along the floor when the HPCM is installed and in use.

The operator should follow all standard operating procedures previously set at the operating location as well as the
procedures required by the manufacturer.

The HPCM is not suitable for use in an explosive environment or an ATEX zone.

e (Qver-tightening of test points/ hoses can damage threads causing the unit to fail.

The product is designed with no moving components. Should it be used outside of its fluid viscosity specification the unit will
flag a flow error and invalidate that test result.

7.2 Fault Finding

7.2.1 LED Flashing / Fault Codes

The HPCM front panel led indicates a fault by a number of white flashes, with a red background. The number of flashes indicates
the fault code, the screen version will also display the fault code and function:

1. Optical - An optical fault could indicate LED failure or blockage of the optical path. Try flushing with Petroleum Ether, or return
to Webtec.

2. Low Flow - The HPCM estimates the flow by measuring the transition time of the particles. The Low Flow warning indicates
that the flow rate is below the minimum recommended level (A). Note that the alarm should be disabled in the settings when
used on clean systems, such as flushing/cleaning rigs, where the particle count could reach 14/12/10 or lower.

3. High Flow - The flow rate is above the maximum recommended level. This will degrade the accuracy of the particle counts.

4. Logging - Fault with data logging memory.

5. Water Sensor - Fault with the water sensor.

(A) The unit will still work but may be more susceptible to errors caused by pressure fluctuations. This warning can also come on

when there are no particles whatsoever detected, i.e. the fluid is totally “clean”. In this case the correct result e.g. 0/0/0 is still
generated.

Operators Guide 60



TROUBLESHOOTING / FAQ

7.2.2 Test Status

The status is shown on the HPCM screen. This contains a number indicating the current state of the HPCM, according to the
table below. This allows a system to remotely monitor the HPCM operation, if desired, allowing more specific diagnostics (B).

0 NOT READY Unit is powering up or there is some
problem

1 READY Unit is powering up or there is some
problem

2 TESTING Test in progress

3 WAITING Waiting between tests (D)

128 FAULT OPTICAL LED failure/ sensor blocked/ filled with
air

129 FAULT FLOW LOW Flow too low for reliable test (E)

130 FAULT FLOW HIGH Flow too high for reliable test

131 FAULT LOGGING Fault with data logging

132 FAULT WATER SENSOR Water sensor failure

Table 7A

(B) However the fault conditions are also indicated on the front panel LED, while “No Result” in the case of a fault is indicated
using special result values as previously described.

(C) User has not set tests to occur automatically.

(D) User has set a non-zero test interval.

(E) Or fluid is totally clean (no particle counts). Flow alarm can be turned off by user if this is a problem, for example cleaning
rgs.

7.2.3 Other Faults

Unexpected results obtained from sample

e (Check that the microbore pressure hose has been fully connected at both the system and HPCM ends. NOTE: removing
either hose from the HPCM is not indicative of flow through the HPCM as the hose end is now at atmosphere. The pressure
drop across the HPCM should be verified.

Confirm that the flow through the HPCM is within the range of the unit.

High water / aeration levels

Remote Device dialogue not responding to buttons being pressed

e (Check that correct COM port has been selected in the Remote Device dialogue.
e Check USB driver has been installed.

e Disconnect power supply to HPCM and then reconnect it.

61 Operarors Guide




If the HPCM has been subjected to excessive contamination and a blockage is suspected, a flush with a suitable solvent may
clear the blockage.

The standard HPCM is fitted with FKM seals, so Petroleum Ether or Iso Propyl Alcohol may be used for this purpose.
DO NOT USE ACETONE

7.3 Test Duration

The set Test Duration is the amount of time for which particle counts are accumulated, before the test result is updated. The
default of 120 seconds is likely to be suitable for most applications. However it is possible to set other values.

A shorter time enables the unit to respond more quickly to variations in cleanliness. This may be desired in order to reduce the
product test time in a production line situation.

A longer test time enables the unit to average out variations in cleanliness and produce a more stable result. This is especially
true for the larger particle sizes. In clean systems there are very few of these, so a large amount of fluid needs to be sampled in
order to count a statistically significant number.

Another factor is the flow rate. This can be traded off with cycle time, since a higher flow allows the same amount of fluid to be
sampled in a shorter time.

“Very Clean” Systems — Longer test times / higher flows are needed.

“Normal” or “Dirty” Systems — Shorter test times or lower flows are acceptable.
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Figure 7.1 Test time needed for reliable indication by ISO code
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8 Reference
8.1 Further Modbus Information

The HPCM is a Modbus Slave. That is, it responds only to commands sent to it by the Modbus controller (the Modbus Master).
The controller can be a program running on a PC, or a PLC.

Modbus requests are sent to the configured HPCM node address. If there is only one HPCM on network segment, then the
“Permanent Address” of 204 can be used. If there is more than one, then unique node addresses must be configured for each.
NOTE: This is not part of the Modbus specification (and in fact violates it). The HPCM will always respond on node address 204,
in addition to the other set value. This was done so that LPA-View can connect directly without configuration or scanning of the
network.

The Master periodically sends a Modbus command “frame” to the HPCM node address. The HPCM acknowledges each request
with a response frame.

8.1.1 Modbus Registers

The Modbus protocol defines many types of information interchange commands (" function codes”). However in order to simplify
implementation the HPCM only uses one type - the Modbus “Register”. Conceptually the HPCM appears as a collection of Mo-
dbus Registers. Each register is numbered - the HPCM has 125 registers.

Each register holds a number representing some quantity. For example, register number 2 holds a number indicating the HPCM
software revision.

8.1.1.1 Register Numbering

Addresses shown here are those appearing “on the wire”. Unfortunately some Modbus controllers may translate these addresses
to different ones. For example for some controllers the user will need to use “addresses” starting at 40000 instead of 0.

The HPCM uses the registers from 0-124 (this allows all registers to fit in a single Modbus frame). Registers can be divided into
classes as follows:

Status Registers — these are ‘read only’ registers that indicate test results and HPCM status. They can be read freely at any time
(although test results are only valid after a successful test).

Setting Registers — these are read-write registers used to hold the HPCM settings. Take care not to inadvertently write to any of
these registers since the HPCM settings will be altered!

Calibration Registers — Some registers, not documented here, are protected settings that can only be altered during factory
calibration.
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0 Product ID Unsigned integer

1 Protocol ID Unsigned integer

2 Firmware Version x100 Unsigned integer

3 Hardware options Bitmap

4-5 Machine Serial Number 32 bit unsigned integer

6 Modbus Address Integer

7 Ignore Initial N Unsigned integer

8-9 Test Number 32 bit integer

10-17 Test Reference Array of 16 packed cha-
racters

18 Test Duration Unsigned integer

19 Test Format

20 Test Mode

21 Command Unsigned integer

22-23 Test Interval S Unsigned 32 bit integer

24-25 Date/Time Date Unsigned 32 bit integer

26 Alarm Mode Unsigned integer

27 Reserved

28 Faults

29 Reserved

30 Status Unsigned integer

31 Status Flags

32 LED Level Unsigned integer

33 Temperature °C x100

34 RH % x100

35 Peak Pulse Unsigned integer

36 Test Completion Unsigned integer
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37 Flow Indication

38-39 Reserved

40-55 Particle Counts

56-63 Result Codes

64-71 Contamination Limit Upper

72-79 Contamination Limit Lower

80 Limit Water Upper % x100 signed integer

81 Limit Water Lower % x100 signed integer

82 Limit Temperature Upper °C x100 signed integer

83 Limit Temperature Lower °C x100 signed integer

84-85 Log Interval Seconds Unsigned 32 bit integer
86-87 Last Download Date Unsigned 32 bit integer
88 Language Unsigned integer
89-116 Reserved

117-118 Calibration Due Date Unsigned 32 bit integer
119-120 Calibration Last Date Unsigned 32 bit integer
121 Reserved

122 Calibration LED Level Last

123 Calibration LED Level Initial

124 Reserved

Table 8A Modbus Register Map
8.1.1.2 Representations

Modbus Registers - All quantities are represented using Modbus registers. Modbus registers are 16 bit (0-65535 decimal or
0-0xFFFF in hexadecimal notation).

Unsigned Integers - These are simply single Modbus registers. Each can take values from 0 to 65535.
They may be simple numeric quantities such as “test time in seconds”. They can also be enumerations such as “result format”
where “0” means 1S04406, “1” means NAS1638 etc.

Signed Integers - These are used for quantities that may become negative, such as °C. They are also used for result codes
using formats similar to NAS1638, where we have to represent the NAS “00” class as -1, and "000” as -2.

Signed integers are represented in single Modbus registers using the “twos complement” standard, as usual in computing. If a
user-written program incorrectly interprets a signed integer as unsigned, then positive numbers will still be interpreted correctly.
However, small negative numbers will appear as large positive ones. In particular, -1 appears as 65535 and -2 as 65534. These
might be seen when interpreting the NAS codes mentioned above.
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Take care when writing software dealing with NAS codes or Temperature measurements.

32 Bit Unsigned Integers - Some quantities are (or may become) too large to fit into a single 16-bit register. For example the
Test Number could eventually increment to more than 65535. These items are represented using two consecutive registers; the
combination makes up a 32-bit integer. For example, the value of such a 32 bit unsigned integer stored in registers 8-9 may be
calculated using the formula:

Value = (65536 x (register 8)) + (register 9)

Bitmaps - Bitmaps are again single 16-bit Modbus registers, but they have a special interpretation. Each “bit” in the register
has a separate function. The most important example is the “status flags” register (31). Each register bit encodes a separate
function, for example “result valid”, “new result”, “over temperature alarm” etc. In this document bits are numbered starting
with bit 0 = least significant bit.

A user programming environment such as a PLC programming system or a high level computer language will normally have

functions that allow easy access of individual bit values in a register.

Arrays - An Array is simply a sequence of objects packed in consecutive registers. For example the “result codes” are in an
array of 8 registers. Code [0] is in register 56, code[1] is in register 57 etc.

In the case of an array of 32-bit integers, each element itself takes up 2 registers, so there are twice as many registers used as
elements in the array. In the case of the particle counts array, there are 8 particle sizes counted so these are stored in 8 x 2 =
16 registers.

Packed Characters - These are used to encode the user-settable “test reference” string, used to label each test. Characters
are packed two per Modbus register. This will probably not be used in a user-written Modbus program, but in principle the test
reference could be set to a different value for each test. The test reference string consists of 16 characters packed into an array
of 8 consecutive registers.

Date/Time - A "Date” represents a calendar date and time as a 32 bit unsigned integer (it is the number of seconds since Jan
1 1970). User programs will not generally have to deal with this, but in principle they could e.qg. read or set the real time clock
from registers 24-25. It can be useful during development to be able to read the clock and see a continuously incrementing
value of seconds.

8.1.1.3 Register Functions

8.1.1.3.1 Test Mode

Factory set value: 0
This is the “test mode”, each bit represents an option corresponding to a tick box on the HPCM settings screen (see our LPA-
View software and in the HPCM manual).

Each bit of the register encodes one tick box.
The factory set mode is 0 for all bits, so all the tick boxes are turned off. You may want to turn on bit 8 (disable low flow alarm
when clean) if you have a very clean system.
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0 CYCLE_COTINUOUS Continuous Testing

1 START_TEST_AUTOMATICALLY Start Testing Automatically

2 CONTINUOUS_STOP_WHEN_CLEAN Stop Testing When Clean

3 CONTINUOUS_LOG_EVERY_TEST Continuous Mode: Log Every Test

4 CONTINUOUS_CONFIRM_TARGET Repeat final test to confirm target level
achieved

5 RESERVED

6 RESERVED

7 SIMULATE Produces simulated test results

8 LOW_FLOW_CLEAN_DISABLED Prevents spurious low flow alarms on
clean systems

Table 8B Test Mode Register Bit Definitions
8.1.1.3.2 Command Register

This is register 21. It is special in that writing a number to this register does not store the number, but instead commands the
HPCM to perform a function according to the number written. The main command is “START”, but the others are documented
here for completeness and avoidance.

START TEST Start or Restart a test
RECALCULATE

FORCE OUTPUT 1 ON
FORCE OUTPUT 1 OFF
FORCE OUTPUT 2 ON
FORCE OUTPUT 2 OFF
TEST MODE ON Flashes LED and exercises outputs
TEST MODE OFF
STOP Abort a test in progress
LOG ERASE Caution!

LOG SEEK END

LOG SEEK PREVIOUS

Olo|IN|Ioojoa||lwiINd|—

—_
o

—_
—_

—_
N

Table 8C Command Register
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8.1.1.3.3 Status Register
This is read-only register 30. It contains a number (an enumeration) indicating the status of the HPCM.

8.1.1.4 Bitmap Functions

8.1.1.4.1 Status Flags Bitmap
This is read-only register 31. It represents the states of various items in a bitmap format.

e Bits 0-2 are so that external equipment (for example LPA-View or a PLC/MMI) can display, update and log results intelli-
gently.
Bits 3 and 4 can be used to monitor the test progress.
Bits 5-10 are used to generate alarms. Depending on the selected alarm mode, they operate the alarm relay output(s). But
they can also be monitored directly by a PLC/MMI program and used to drive indicators, for example.
Bit 11 is used internally to detect that the HPCM is being controlled by Modbus (from a PLC or by LPA-View).
Finally bits 12-14 reflect the state of the HPCM “start signal” input and alarm output relays.

0 RESULT_VALID Current result is valid
1 RESULT_NEW A new result is available
2 RESULT_LOG Current result should be logged
3 TESTING Test in progress
4 COMPLETE Test is complete
5 ALM_HI_COUNT High particle count alarm
6 ALM_HI_H20 High water content alarm
7 ALM_HI_TEMP High temperature alarm
8 ALM_LO_COUNT Low particle count alarm
9 ALM_LO_H20 Low water content alarm
10 ALM_LO_TEMP Low temperature alarm
11 REMOTE_CONTROL Unit is under remote control
12 10_IP Start signal input
13 10_0P1 Alarm output 1
14 10_0P2 Alarm output 2
15 UNUSED Not currently used
Table 8D Status Flags
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8.1.1.4.2 Fault Flags Bitmap

This is read-only register 28 (firmware 0.43 or higher required). It represents detected device or installation faults in a bitmap
format. The faults are also available as result codes in the status register; however those are transient and may only appear
briefly before a new test is started.

The fault bits here remain until the end of the next test (where they may be cleared if the fault has gone).

0 OPTICAL FAULT See table 8A
1 LOW FAULT See table 8A
2 HIGH FAULT See table 8A
3 DATA LOGGING See table 8A
4 WATER SENSOR See table 8A

8.1.2 Implementing Modbus

This section is for advanced users who wish to do their own programming to implement the Modbus controller. It is not needed
if the users control system already has direct support for being a Modbus master. The following describes a minimal system
capable of periodically reading data from the HPCM; it is not intended as a general purpose Modbus implementation.

For a background to this section the implementer can review the Modbus source documents:

http://www.modbus.org/docs/Modbus_over_serial_line_V1.pdf
http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b.pdf

In order to collect data from the HPCM, the users control system needs to be able to send a Modbus command frame and receive
a response frame via the RS485 signals.

A frame consists of a sequence of bytes, transmitted back-to-back over the RS485 interface.

A command frame can be generated corresponding to a Modbus “read registers” command. Using hexadecimal notation, the
sequence required to return all registers would be a sequence of 8 bytes:
<0XCC> <0x04> <0x00> <0x00> <0x00> <0x7D> <0x20> <0x36>

This sequence is decoded by the HPCM as:

<0xCC> = <slave address>

<0x04> = <function code:read registers>

<0x00> <0x00> = <start register high> <start register low> (2 bytes)

<0x00> <0x7D> = <number of registers high> <number of registers low> (2 bytes)
<0x20> <0x36> = <checksum high> <checksum low> (2 bytes)
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The HPCM will then return a 255 byte long response frame containing the requested register contents.

This 255 byte response frame looks like:
<0xCC> <0x04> <0xfa> <250 bytes of data> <2 bytes of checksum>

The <250 bytes of data> contains the contents of the 125 registers requested. Each 16 bit register is encoded in two
sequential bytes, in high-low ("big-endian”) order.

The simplest method is then to read the required registers directly out of the data area of this response frame. For example, the
HPCM product ID code appears in Modbus register 0. This would therefore appear in the first two bytes of the data area above,
or at the 4th and 5th bytes counting from the start of the frame. In a programming language like “C” the product ID could be
extracted from an array containing the frame using a statement like:

unsigned product_id = 256*buf[3+0] + buf[3+1];

Users of PLCs or other programming languages will hopefully be able to translate using the information provided here.

The HPCM product ID is 0xD3DD (hexadecimal) or 54237 (decimal). This fact can be used as a check when attempting the
above implementation.

Finally we come to extracting the test result. Referring to the HPCM Modbus register map, the test result codes appear in regi-
sters 56-63. In the case of NAS1638, the overall NAS code is in register 56. So a program can extract the overall NAS code from
the result frame using logic equivalent to the “C” language expression:

unsigned NAS = 256*buf[3 + 56*2 + 0] + buf[3 + 56*2 + 1]

This is a statement in the “C” programming language that reads the 116th and 117th bytes of the response frame, and forms a
16 bit number from these two 8 bit bytes. This reads modbus register 56, the NAS code.

Similar expressions can be used to read the other registers according to the data required.

For PLC users the details will be dependent on their own programming environment and facilities. But hopefully the above can
be used as a guide for their own implementation.

8.2 Further CAN-bus Information

8.2.1 Example Walkthrough

Real applications will generally have an existing CAN network, but in this chapter we show how the HPCM can be connected to a PC using a
USB:CAN adaptor.

The adaptor used in this example is the "PCAN-USB”, available from Peak System Technik GmbH or a distributor.
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We also need to make up a special cable to connect this to the HPCM.

8.2.1.1 Equipment Required

e HPCM with CAN-bus capability
e PCAN-USB USB:CAN Adaptor

Figure 8.1 PCAN-USB CAN-bus to USB Adaptor

e HPCM-USBi interface for initial HPCM setup
e PC with USB ports running Windows
e Special made-up CAN-bus cable detailed below

e 12 or 24 Volt DC power supply

COMTAMIMATION MOMITOR
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Figure 8.2 Connecting the HPCM to the PCAN-USB Adaptor




The "TERMINATOR” resistor shown simulates the combined effect of the bus termination resistors normally used on either end of a CAN-bus
network. It’s value is not critical, anything from 50-150 ohms will work.

8.2.1.2 Initial Configuration

Initially we connect using the HPCM-USBi interface so that the HPCM can be comfortably configured using LPA-View. Detailed information is
provided earlier in the user guides but the general procedure is:

Install LPA-View
Plug in the HPCM-USBI

The “Hardware Found” wizard will appear. If you have an Internet connection you can let Windows Update install the driver, otherwise

point the wizard to the drivers provided.

Plug the HPCM into the HPCM-USBI

Start LPA-View

Select Tools/Remote Control to connect to the HPCM.

8.2.1.2.1 Suggested General Settings

Remote Device Settings |

Test Mumber |1

Test Duration  [o.07-00 :Il
Format [1504405:1939 =l
Simulated Test

Lows Flovs Alzrm Disabled [Clean Spstems) [

Dutput 1 Qulput 2
3 Lawer »Upper

Alarm Mods ID. WWaming | Alarm j

Identification ﬂmc#suusze wil.33

Current Time: [2071-04-1910:18:02 | Sat |
Calbrated 20110120 14:35:37

Caibration Due [2012-01-20 14:35:37

Cancel | QK I

Communications... |

— Contamination Code Target/dlam Levels

338 B0 70 [%RH] [iC]

o o oz
o — -

= | eaye Emptyd for "Dont Care” **

pmlC] x4 *B 214 2 25

Hz20 Temperature

‘wfater Content

— Continuous Testing

Test Continously W Interval  [ngoron 2
Log Continuous [ Irferal WTj
Start Testing &utomatically [
Stop Testing when Clean [
Cotfirm Target Level Befors Stapping [T

lgnare Initial (p Tests

=l

Figure 8.3 General Settings
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Press the Settings button to open the Settings dialogue. The important settings for this walk-through are:

Test Duration; 10 seconds

Test Continuously: On, interval 0.
Start Testing Automatically: On
Stop Testing When Clean: Off
Simulate Test: On

NOTE: Simulate Test will cause fictitious test results to be generated in order to test communications and demonstrate the unit.
Do not forget to turn this off before deploying in a real application!

8.2.1.2.2 Suggested Communication Settings

Press the “Communications...” button to open the Communications dialogue. See figure 5.24

Select the Interface, Node Number and Baud Rate as shown, then press “Use Defaults” to assign the “base address”. This will
define the start of the block of CAN message identifiers used by the software (using a value compatible with the J1939
standard).

Press the OK button on the “Communications Settings” and "Remote Device Settings” dialogues. Leave the Remote Control
dialogue open.

Now check that the HPCM is now set to automatically perform tests:

Unplug the HPCM circular connector

Plug it back in

You should see the connection re-established on the Remote Control dialogue within a few seconds.
A test should have been automatically started

The tests should repeat every 10 seconds

You should see a test result that starts high and decreases with each further test.

Close the Remote Control dialogue and quit the program. Unplug the HPCM at the circular connector.

8.2.1.3 PCAN-USB Software

The PCAN-USB adaptor comes with a software CD. This includes a simple CAN-bus diagnostic utility called "PCAN-View USB”.
This should be installed from the CD.

Connect the HPCM to the computer using the special made-up cable and the PCAN-USB. Power-up the HPCM by turning on the
power supply.

Upon connecting the PCAN-USB and starting PCAN-View, the Connect dialogue is presented.
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Connect to CAN Hardware

5 PCAN-View foruss

Available CAN hardware:

PEAK USB-CAN: Device number: FFh Firmware Version: 2.8

@ Standard
) Bxtended

Baud rate: |10 kBit/s w | Baud rate register value (Hex): 672F

Message filter

(Hex) To: TFF

H Cancel ][@ﬂelp ]

Figure 8.4 PCAN-View Connect Dialogue

Select a baud rate to match that being used on the HPCM, for example 250k. Select the “Extended” message filter (so that 29

bit identifiers are used). Press OK to go to the main PCAN-View screen.

8.2.1.3.1 Simulated Tests

Plug the HPCM into its circular connector. It should power up and start performing a test.
If everything is working, after about 20 seconds you should see CAN messages similar to that shown below.
This shows the 2nd result received. The first 3 bytes 0x17, 0x15, 0x13 show the 3 ISO codes (the display is in hexadecimal

(base16) so the actual code is 23/21/19).

73 PCAN-View for USB
Client Transmit Help
iLy+2 &0

1 Message Length

<Empty>
[

Receiv

O Message Length
¢Empty>

Transmit

Period  Count

Period Count

Connected to PEAK USB-CAN (250 kBit/s) ﬁ& Owverruns: 0 QXmtFull: 0

Figure 8.5 PCAN-View Main Screen




8.2.2 Messages

T PCAN-View for USB o= ==
Transmit  Help
i ¢ +al& 0
[ Message Length Data Period Count
o 16FF0004h|8 |17 15 13 11 OF 0D 0B 09 10456 2 |
@
o
O Message Length Data Period Count Trigger
= (Emptvs
=
2]
©
=
=
Connected to PEAK USB-CAN (250 kBit/s) f& Overruns: 0 QXmtFull: 0

Figure 8.6 Reception of a Test Result Codes Message

8.2.2.1 CAN2.0B and J1939

The HPCM CAN-bus implementation is designed to be interoperable with J1939 networks. This is done by restricting CAN-bus
message IDs to those within the proprietary ranges allocated by J1939. Advanced J1939 features have been avoided, so that
customers not using J1939 will also be able to communicate using “generic” CAN-bus frames. For non-J1939 users the only

requirement is that their network should support CAN2.0 (29 bit identifiers).

Broadcast messages use the J1939 PDU2 format. These are transmitted periodically to communicate the HPCM status and the

latest test results.

Peer-to-peer messages use the J1939 PDU1 format. These are used to control the HPCM. These are generally optional; custo-

mers may opt to leave

the HPCM automatically testing and broadcasting results.

Node Address (PDU1) 0x3F (J1939 “0il Sensor”)
Command & Configuration Message PGN OXEF3F

Broadcast Messages PGNs OxFFB5 — OxFFB9

Default Broadcast Interval 1s

Data Page 0

Priority 6

PDU Format/ PDU specific Derived from PGN

Byte Endianness All data is on little-endian byte order
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8.2.2.2 Non-J1939 CAN2.0B Users

e Taken together these imply a generic CAN “base address” of 0x18FFB53F.
e Command and control messages can then be sent to CAN address 0x18EF3F00.

8.2.2.3 CAN2.0A and GanOpen

On CanOpen networks the results need to be transmitted as “process data objects” (PDOs) from the “predefined connection
set”. In order to do this, ensure that the set base address is equal to (0x180 + node number). For example, 0x182 to make the
HPCM node address 2.

8.2.2.4 CAN-bus Message List

The message ID numbers shown are examples only and are dependent on the set base address.

For CAN2.0A/CanOpen we have an example base address of 0x182. So you see “2” as the last digit of the entire message IDs.
CanOpen interprets this as the device node number. For CAN2.0B/J1939 we have an example base address of 0x18FFB53F. The
equivalent node number is “3F” so you see this appear in all the message IDs. For other node numbers change the set base
address value as required. GanOpen has node numbers from 0x01 to 0x7f. J1939 has node numbers from 0x01 to Oxff.

Result Codes 0x182 Transmit PDO 1 0x18FFB53F OxFFB5
Status 0x282 Transmit PDO 2 0x18FFB63F OxFFB6
Water Sensor 0x382 Transmit PDO 3 Ox18FFB73F OxFFB7
Commands 0x202 Receive PDO 1 0x18EF3F00 PDU1

8.2.2.4.1 Message: Result Codes

This message is transmitted after each test.

Table 8G CAN-bus Messages

The test result is expressed as a set of codes in the selected Test Format (1IS04406, NAS1638 etc.). The test result message is
always 8 bytes long, with the result codes packed as follows:

1 >4y Basic Basic

2 >6

3 >14p A 5-15um

4 >21y B 15-25 ym
5 >251 C 25-50 pm
6 >38 D 50-100 pm
7 >50p E >100 pm
8 >70y F

77

Operarors Guide




NOTE: The ‘basic’ class is the highest of the individual size classes.
IS04406 only defines codes for the first 3 sizes 4, 6 and 14pum. we extend the concept to cover the other sizes. This allows limits
to be set on the number of large particles, even when using the ISO 4406 coding system.

8.2.2.4.1.1 Special Values

The result codes use a few “special” values in order to represent codes that are not simple numbers.
The NAS1638 standard defines classes "00” and “000”, these are classes “cleaner” than class 0. We represent these using

signed integers of value -1 and -2 respectively (these will appear as 255 and 254 if read as unsigned integers).

8.2.2.4.2 Message: Status

The message is transmitted every 1 second so that it can be used as a “heartbeat”.

However if no test has been performed yet, the HPCM will wait until it sees other CAN-bus activity before sending anything.

1-4 1 32 Unsigned Test Number
5 1 8 Unsigned Status Code
6 1 8 Unsigned Completion

7-8 1 16 Bitmask Status Flags

Test Number - The current Test Number is an auto-incremented integer or can also be set as part of the Test Start command.
This is used to distinguish tests / circuits.

Status Code - This is a number used to indicate the current state of the HPCM, or a fault code in the case of a problem being
detected. The codes are listed in Table IIl. This allows a system to remotely monitor the HPCM operation, if desired, allowing more

specific diagnostics.

Completion - A number between 0 and 100 indicating the progress of the test. This will increase from 0 to 100 during the set

test time. It can be used to drive a progress indicator.

Status Flags - This is a group of flags indicating test status.

8.2.2.4.2.1 Status Flags Bitmask

This is identical to table 8D

Bits 0-2 are so that external equipment (for example LPA-View or a PLC/MMI) can display, update and log results intelligently

Bits 3 and 4 can be used to monitor the test progress.
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Bits 5-10 are used to generate alarms. Depending on the selected alarm mode, they operate the alarm relay output(s). But they
can also be monitored directly by a PLC/MMI program and used to drive indicators, for example.

Bit 11 is used internally to detect that the HPCM is being controlled by Modbus (from a PLC or by LPA-View).
Finally bits 12-14 reflect the state of the HPCM start signal” input and alarm output relays.

8.2.2.4.3 Message: Water Sensor

1 1 8 Unsigned RH%
2 1 8 Signed Temperature degrees C

8.2.2.4.4 Message: Commands

Various commands can be sent to the HPCM via CAN-bus.
For J1939 networks Peer-to-Peer (PDU1) Messages are used.
For CanOpen networks Receive Process Data Objects are used.

|

1 8 Unsigned Command Byte (0x00)
1 8 enum 0,1,2,..))
3-6 1 32 Unsigned Parameter

1 Start Test None

9 Stop Test

13 Start Test Fixed Test Number

14 Format IS04406 Set 1IS04406 result format

15 Format NAS1638 Set NAS1638 result format

16 Format AS4059_E2 Set AS4059E Table 2 result format
17 Format AS4059_E1 Set AS4059E Table 1 result format
18 Format 1S011218 Set 1S011218 result format
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8.3 Hydraulic System Target Cleanliness Levels

Where a hydraulic system user has been able to check cleanliness levels over a considerable period, the acceptability, or

otherwise, of those levels can be verified.

Thus if no failures have occurred, the average level measured may well be one which could be made a bench mark. However,
such a level may have to be modified if the conditions change, or if specific contaminant-sensitive components are added to the
system. The demand for greater reliability may also necessitate an improved cleanliness level.

The level of acceptability depends on three features:
¢ The contamination sensitivity of the components

¢ The operational conditions of the system
¢ The required reliability and life expectancy

4pm(c) 6um(c) 14pum(c) 8x200
High precision and

14 12 9 3 3 laboratory servo-systems

Robotic and servo-sy-
17 15 11 6 3-6 stems

Very sensitive

18 16 13 7 10-12 high-reliability systems
20 18 14 9 12-15 Senstive reliable systems

General equipment of
21 19 16 10 15-25 limited reliability

Low pressure equipment

23 21 18 12 25-40 not in continuous service
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8.4 Clean Working Practices

The majority of hydraulic systems require cleanliness which controls below around a 40 micron threshold (beyond the limit of
human eyesight). When analysing particles down to levels of 4um, 6um & 14um you are talking about objects of a cellular/bacte-
rial size. This creates various challenges, and is starting to drive better and cleaner working practices in industry. Our products
are at the forefront of this challenge, and will help you to manage the quality and productivity of your systems.

Don’t

¢ Don’t eat, drink or smoke around critical systems/processes.

e Don’t leave tools, objects, clothing or other materials etc. on surfaces or tanks of critical systems.

e Don’t use open tanks on critical systems.

¢ Don’t take samples or perform on-line analysis from the top of a reservoir/tank.

¢ Don’t design/use tanks which contain crevices (internal corners etc.).

e Don’t assume that if a sample looks clean, that it is. You won’t be able to see the contaminants.

e Don’t perform off-line analysis in an “un-controlled” environment. E.g. workshop

e Don’t rely on a single test for a capable representation of your system.

¢ Don’t start using your system/process until it has gone through a commissioning period whereby contamination levels are
relatively stable.

e Don’t mix fluids into the same system. They can emulsify and eliminate any chance of a reliable particle count.
e Don’t use unsuitable containers to take a fluid sample.

81 Operarors Guide




SERVICE / RECALIBRATION

9 Service and Recalibration

Warranty
for

Recalibration

The HPCM is guaranteed for 12 months from date of receipt. See section 3
further details.

The HPCM is recommended to be recalibrated every 12 months. Return to
Webtec for recalibration.
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FAULT DIAGNOSIS AND REPORTING

10.1 Diagnosing suspect HPCM readings

To enable us to offer a fast, responsive service, it will be helpful if you can supply the following information:

Product Part number HPCM:
Product Serial number:

Application Powerpack, Filter Trolley, System Application, Other

Industry Aerospace, Mobile, Industrial, Marine, Oil and Gas, Automotive, Other

Installation Permanently Installed, Mobile, Other

Fluid type Mineral, Synthetic, Bio-degradable ,Subsea Fluid, Water, Diesel, Other.
Please name and supply material data information for compatibility with
internal seals and wetted internal parts

Viscosity 0-1000 cSt

System Pressure

Bar/PSI - Min/Max. Variable pressure / Static pressure

How is HPCM installed?

Pressure line back to reservoir, Pressure line back to system, Return line
back to reservoir, Other

Known differential pressure between HPCM inlet and HPCM outlet

Connection type

Minimess M16 X 2, Microbore hose, ¥4 inch fittings . ¥4 inch hose, Other

Length of Fitted Hoses

Inlet / Qutlet

Pressure inlet to HPCM Bar/PSI
Pressure outlet from HPCM Bar /PSI

Any check valves / Flow control valves / Needle valves fitted

Check Valve values Bar /Pressure

Indicated flow through HPCM

Volume of oil in application

Litres /Gallons

Pump flow

Lpm /Gallons per minute

Type of filtration installed

Pressure, Return, Offline, Other. If offline what is the pump flow rate of filter

unit—5 Ipm, 10 Ipm, 20 Ipm, Other

Filtration micron rating

3 micron, 6 micron, 10 micron, Other

Flow through filter during system operation

Lpm /Gallons per min




FAULT DIAGNOSIS AND REPORTING

System operation per day

8 hours, 16 hours, 24 hours, Other

Intended cleanliness range

Actual cleanliness range

Ambient temperature range

System Temperature range

Moisture content if applicable

0-100 %

Reason for suspecting errors /fault

Why do you think the HPCM is not reading correctly

Has a Laboratory analysis been carried out?

If yes please supply results and report

Pictures of HPCM screens

Screen 1 - 1SO /NAS Screen; Screen 2 -Last 10 readings; Screen 3 -
Particle count distribution

Download and send all particle counts from LPA-view

Pictures of application

Any Faults showing on HPCM screen

e.g Optical fault, High Flow, Low flow, No readings (-/-/-)

Optical fault What is LED value

What is LED value

Notes and Comments
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Please do not return goods without written authorisation

REPERNEH AEE

For Sales & Service contact

HEMRSERR

2 WEBTEC |

HYDRAULIC MEASUREMENT AND CONTROL

St. lves, Cambs, PE27 3LZ, UK
Tel: +44 (0) 1480 397 400 - sales-uk@webtec.com

hE:
Tel: +852-34624900 - sales-hk@webtec.com

France
Tel: +33 (0) 3 27 82 94 56 - ventes-fr@webtec.com

Europe
Tel: +49 (0)231-9759-747 - sales-eu@webtec.com

U.S.A & Mexico
Tel: +1-800-932-8378 - sales-us@webtec.com

www.webtec.com

Webtec reserve the right to make improvements and changes to the specification without notice.
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