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%% 20 mA, #% (O) HHESEGRE, LCD kIR RIFRIERS S ADE (hiEEem
BERRAL, JEEK 0-4095 fHUE) « XTI 4 mA, HERTHEEEESIRER 4 mA (55
AFFHEIH 20 mA, KR E S S UE N 20 mA {F5-. G, AR SR E N 4 mA I,
LCD |8 R B A 650, £ LCD b AD ftifase 5% (O) #miih, RALIET4 T AD 4
(650)) iRAE LCD Lk i, Bisist 43 B3 E K 20 mA i, LCD | IR R B A 3270,
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% LCD | AD ffifas )5tk (O) #miih, RZLILF YR AD ff(3270) )77 LCD k. i
T 4 mA LI 20 mA FRHRAE 55 5UR B 52 AL 4-20mA S5 S AL E

IENEE 4-20mA {552 H 50% (12mA) , T & PLES S BR RIS B 52% (1232 mA)
PO LS A AL TR AR M5 BRI 25 o AT Aok 4 P 3 S B A S 1F s ot
WRBHIVEEM, 5 RIRTH 4-20mA {5 5B E{ER B o

8.3.2.5. SDIR

SEIAE PR E 4-20mA LIS S SR 2 MR % R .
MR PRI IR, % (O @R BRCLE, SBNEETR. # RS
1% (O] memmiME.
BB S BE
P35 ik
riSE 4 mA — 0%, 20 mA — 100%,

FALL |4 mA — 100%, 20 mA — 0%,

PEBEHE (%)

A
100< ________ | riSE
. I
I
N\ |
I
I
N |
N
.| FALL
0 [, 5
4 mA 20 mA Bl
& 34. SDIR

8.3.2.6. CHAR

ek h e RIS 3 MEL 5 IR T AT RE IR R R R
TELBRER R GE, WA EORMEGIER BA R R A (Bmgik) o F T Ak
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EERIR T EALEE 1P6000d £5) (FBE) FHFFM
T RIS e 242 SH 3 3 5 R
SRR IIAE, 3% (O) BABSERE, 2HNEER. % BB
$# (O] miME.

etk i 4 2 0B
b7 #id
Lin PEEREESRITREN L1 iR R
1-25 PEEREESRIITIEN 1:25 FH 3 RHE R -
1-33 PEEREESRIITEN 1:33 FH 3 R R
1-50 PEEREESRIITN 1:50 % H 70 RHE R -
n1-25 PEEREESRIITREN 1:25 REH 7 IR
nl-33 P EBOEAE S R IATREN 1:33 REH 7 IR &R .
n1-50 P EBOEAE S R ATREA 1:50 R H 7 kR &
FAP A dE UM B RCEE S R TR R . K 0-100% B2 TE
FrEE | M4 21 AN BUE -8 R _E# T IR BTG 0-100%HI{H . W {E FR O,
FR 5, ..., FR100 &% i B

W17 (%)
A

100

0 100 * (IEREE (%)

&35. CHAR
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8.3.2.7. FREE

P8 CHAR JhALME I FrEE #3122 i1 o
FREE W+ IjfEik%ih FR 0, FR S5, ..., FR100, 3t21 M%E S
SERE L IIRE, 3% (O] 4k \ T IhAB IR, 1% BOkEEEE S, % (O
FREHLE, 2EVEER. % wirBSN, Bk ) e A gy
2% 4% (O] EmIMEYL.

BIT4TR (%)

100 +———— — — — — — — - ——_ —— — —

9 1 -——"-"—"—"—"—"—"————

80

70

60

50

40

30

20

10

.
10 20 30 40 50 60 70 80 90 100 PLEBEM (%)
/%136 FREE

8.3.2.8. DB

NS T X BE -

Vi AEAE 5 1R LR 22 [R) R Z2AEAE P8 X BB VG Y I, RSN R Y BIAL T A AL B A
1ighE.

Wan, mALEEM A 50%, FEXIER 1% WSEBRIRAIAE 50+1% 36 B N AS G 5 20 4E -
AN SRS PR R AL ASTE S0:1%E P, W) 5K 3l H FASE S 35 IR, B 2845 Rl A2 Ak T S0:1% 5 A
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GERIRITTE AL 1P6000d 25 (FHRE) A FH
IR IRALRET, FPKSE XK EIEY . FEKHUN, EhR A .
BRI TIAE, (O BAESIGRE, 2R ER. # BHRBSM,
Feon ) @k (A garidiescs g #% (O @milMeik.

8.3.2.9. LIM

S DI PR T R 7 B R 95 P B 5 Y
LIM F T SR8 55 L MIN FI L MAX 435135 8 B BT AR 0 BN KA
SEHUPRBEILTIAE, # (O] B\ FINAEIEBRIRAE , 3 BR BT DI AEIL I L MIN
B LMAX, #OIFRE28%E, 2H0GER. BB, ok ) g
TPk 2 8. # (O ERAMER.
tl?@ﬁﬁ (%)

100 +-—————————— ————— — — — —

;‘
|

F ARSI
B ZAER
L T

Y 0
rrrrrrrrrrrrrrr1rr 1T T T 1T 177

|
|
|
|

0 10 20 30 40 50 60 70 80 9o 0 PLEBEME (%)

E37. LIM

8.3.2.10.YDIR

SETEE R T B B R 0 R DA B B R S St B Zh 4 7 1l o
MR RBLIIE, % (O @ISR E, SHOVFRR. % B E SN
1 (O] HmIMEL
B E S BT
A ik
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riSE | BOEMEE R AL EAE TR AR AL B R BHE S B
FALL | BUE(EEARA ALEAE R DR ALE R BHE S oA TR e

8.3.2.11.CUT

SEIIBE T AL BeAE E BB T RIS 2% e 2T S ST AR, 1R
W2 F AR CU k.

CUT {7 3hA8% 51 C MIN F1 C MAX 4351 3t B 5 P 5 /N R A o

SERPE IR ILIhAR, 4% (O] HEVEN T-IhAEMERRIRME, 3% kBT AR T C MIN
% CMAX, # (O] @ABSHCEE, 2HIVFER. #% BESY, Hour ) g
% (A gtk #% O wmile.

% CMIN K 0B, SERXMARIEM. % CMAX K 100 B, Sa24TFF AR

FERITTRALRAS, BikEE < CMINK, ®IT5%a%M; YikEd > CMAX K, @

1158 24T IF

FESER X IRAS, WBEM > CMIN+ 1% B, [T 564 5 MRAs .

TEse A TRRAS, MWEM < CMAX-1% B, TR E2TIPRA.
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BRI (%)
A

100

| >
0 100 frEgEd (%)
E38. CUT

8.3.2.12.POS

ST T B R R ) A v
SERAE BRI, 3 O MBS ERE, 2ABET. % BB SH.
1% (O) mmAME .

pPase 2 ekl
Y60 ik
. LB SR AR A B R AT AR 0-100% o 358 58 (8 DA 352 s iRl 45713 S8 A S 7% o
AR5 L MIN 1 L MAX 25040 .
S 7B R S B4 R A 0-100% AT Rk 7 L MIN Al L MAX 2% ]

AIYEHE o B fE DA b AR HE S o
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B (%)
0 10 20 30 4050\ 60 70 80 90 /100
PMEEBR (%)

o WEEER (%)

0 30 40 5060 70 80 90 10

PURITRE (mm)

0O 5 10 15 20 25 30 35 40 45 50

} }

L MIN L MAX

E39. ”fl: POS=FS, LMIN=20%, LMAX=90%

BREME (%)

PEMEER (%)
WEMEER (%)

100

- AUITR (mm)

0O 5 10 15 20 25 30 35 40 45 50

} }

L MIN L MAX

El40. xf]: POS=LS, LMIN=20%, LMAX=90%
8.3.2.13.FACT

B PLas R 2 ) A
SEMep R IL AR, Kk (O) 4 3 BAAME ) WE. AW RER, RALTR
VAR, LCD g8 FINSH,

8.3.2.14.WP

WINREN BB TIAE . 25 oFF RBRII%H, 23 on HBHESTFR .
MR RB I IIAE, 1% (O) MITR2HORE, 2HAGETR. % BB,
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$ (O] miME.
B IR I A SR T B BT BT, WAL AR ) R B IR T B AT

8.3.2.15.ACT

YERT Rt T RKNIRAE R TohraR IR DUAS B BOR P SR Bt 5 -

8.3.2.16.REF

HATRRBHTSE S | KNI R TokrsR s DA PR P R4 bt 16
8.3.2.17.REC

FENLIBIT R R . 2 HTuEE T IZ1T FACT aERIKE ) ME.

13 €t
%0 R
HOURS BT/ EALAs R R IRIE SR .
BRI RZE RS FEHZIBKT, YSEhssid T ek, KETHHnL
P CNT Je MU TAREXT B WAL BAE 5 A0 B @ A b 58 iR e H R EE,
HWBIRMZEBIIEXAE+10%FFFrael i 1 48, RBiihg 1 k.
R RZERE . BT, YEMFET RN, BETRiHL
N CNT Ja MU T REXT B WAL BLAE 5 AL B e AR 58 o SR BAE R T 2 1H,
H I H W22 58 XAH+10% I FRe L@ i 1 4080, R Ko
#7%5 HOURS, PCNT, NCNT iit. REC F3eirntstisnae, i ©
3 AT IRIZ T, WREE G, LCD LR FINSH,
S/W FIa Bk BRI K . 28 oFF KK, 28 on HH)E-

CLR

8.3.2.18.LCD

HIhEE R RE BRREER . 25 P HERER, 28 do HRAER. KEHTH
JBILIEIT FACT TIRERARE ) 1
SFA BB, WA T R 2B ] b, T S U R B E 1 B
MR RELIIAE, % (O @IS HEE, 2HVEER. % B E S
3% (O] memmiME.
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8.3.2.19.DIAG

Wi SRR, % (O M.
8.3.2.19.1. PST

WAMTRIAS % . 2% STPOS. RANGE. STEP. DIR XEHIiA1L)E HIFTHE.

SR RS BORT, # (O HARSHRE, 2HOE R 1% B E S
1% (O) HmIME .

AT PST TR (BBAMTRAIIR), WiFI 8.2 2y,

b 3%

S/W TEIE B R A AT R IR . S8 oFF 5K 0, 2% on HFFE -
STPOS R AT R A IR A
EIAA B A ZETER . i, BEIAAE 50%, AZEWEREN 2%. RA Y4 ’AL
AE 48%~52%Ja [l A AT IR AT FR I
STEP BT
AT RN A TRETT 1] o
ZHE uP: PUTHUE I _ERBRh, MO ERZI R B b E ER.
ZHUE do: PATHLMIN TR, MEIGAIERZNE HAMLE R,
ZHUE uP do: HUTHU E TR, SEMERIBAIERZ T B AIE ER. 7
M B bR E _EFRFEZD 2] H bR AL E TR

RANGE

DIR

HirfiE LR =STPOS + RANGE + STEP,

H##{: B FRE =STPOS - RANGE - STEP,

WA ATREIR R BRI . BAAL: Bb EEIEAMTREIAE, S EARH
TIME B, PATHUE RS ZE) B AR E RS R, WA IR R
P IS Bris A TR DL A BB E AR .

8.3.2.20.SPLIT

SETIAE T4 R

SPLIT [{jFShAB 5 S MIN F1 S MAX 45 51 BE B AN X [ () BN i - BEE G S MAX
1S MIN fZ(HBAS /N T 30,

MR BRI TIAL, # (O Mk \ T INARILEIRE , 4 R TFIIAEIL I S MIN
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5k SMAX, # (O] IS ELE, SHABETR. #% B RR, Fex ) &
% (A s %, % (O EHiMEk.
WITTR (%)

00 +-———— — — ——— ———_____
90 -
80 -
70 -
JEALAR 1
60 -
50
40 -
30 -

20

10 A

-
10 20 30 40 50 60 70 80 90 100 FERET (%)

E41. SPLIT

8.3.2.21.EXT

LT AR FIF e AL R ATRL R 4 0% 100% 4k AL B A1 -

4 iR LA T RN S5 0%k 100%4b B, LCD R M B AT A A K 0%k 100%. i
FEAT RS K5 O%H IR 0.2%. QSR P AL AL BB R N 0%, Il ik Bi%Ihae s 4. 4
PLEE S 0% 100% 28 A AHE /N T4 T %2 5UER, LCD 8% 0%8 100%.
s ae, % (O MARARORE, 2PNBER. # BB S, F
e ) ek (A grpgskcs s # (O gmides.
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8.3.3. Mt BERER

RARE B W R A Ab 28 J5 3
PATRRAIEET R | @ TARBEENEARIBEET | @ KAESEMIEET,
ERR | Ao REIER
® EfAMITEFLEN | ® HERWMM.
Reo
NFGHERE | 0 RN EHFZREr | o TSR RNEns:, 7
PLAS, R B B fLo B PAT 28 B MG HE (NOIND) T, j@
B ol b i % B A FF Bl 2 b %G 5 f 1 LCD k- BoR i f A i
R NTF 4 AR R HEEK PE Sy LA R R A
R e hids, I B, MRS A
WL 1 1 T T4 T R AN N KRB S EE KT
ERR 2 W REK. 16%.
® FEhWIAALEF, F2hkE| @ WHRRLETF ) AL ERAE
%2y END 1 fl END 2 R, 5E AR
BAMT R R EE AR | BEERTE END 1RIEND
2 245 WA T FR i ) B A%
AR E A L EELRT 16%
(B4R 5 8% (4K
).
R REIATRR BN | AL R A B L. XFARERE LR, FERIIR
fEHE IR %m (NOINI) F, it LCD
R A RS B A e AE A
ERR 3 BRNLE . AL RRETE 7 B
IME =2% o X T4 R K@ AL
ar, HUFTIATY DAE. AR
B4 e/ ME >12% (ELinl)
o 2% (ELin2).
ERR 4 RBEIRAITRRE R | AL ZRATNL. XFAR R E LR, FERIIR
{E45 R HIE (NOINI) T, jfyd LCD
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FRRPRIEES B 4 e R
TRNIE . AR E 4
KAA<98%. *FF 4 e fir
ar, EHIHAT DAE. LG
H4y i K <92% (ELinl)
8 97% (ELin2),

8.3.4. XML RINAETCIE i IR~

B E IR TS AT OIS AL AT B2 BN T AR SRR TeiA Vi o BARTEA I

T
RARE RHH
P1 BRI
P2 HITRRRBIT 2% iR E, ToEN EATESITHIUEREIT IR AL ERAE o
8.3.5. EHTHABIE ML A Bt ud
2 Thae 2 HUE ) BE
1 TYPE PATH R BB E Lin Turn FLin ELin1 ELin2 Lin
2 INITA H 3 ¥ 464k
3 INITM FahAliniL
4 CAL—4 mA dmA FEfEFHIE Wi {55 AD {H 655
4 CAL—20 mA 20mA BEE SHRIE {55 AD fH 3277
5 SDIR WELE 5 i E riSE  FALL riSE
Lin
1:25 1:33  1:50
6 CHAR ki ik nl:25 nl:33 nl:50 Lin
FrEE
0.0%
! gRE;; OFOR 0. FR HEXSHRE 0.0% — 100.0% :tfofz)
100.0%
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8 DB FEX A 0.2 -10.0% 1.0%

9 LIM—L MIN FT R R SR e MBI B 0.0% — 100.0% 0.0%

9 LIM—L MAX FT R R SR i KRB R EL 0.0% — 100.0% 100.0%
BEAE R A BAH R D

10 YDIR T AL B A - i 2l riSE FALL riSE
YET7 1) B

11 CUT—C MIN R At/ MAEBE 0.0% — 100.0% 1.0%

11 CUT—C MAX | B ShRem RE R E 0.0% — 100.0% 100.0%

12 POS AR R R T s Ls oS
FrE s E

13 FACT WEW KE

14 WP B R oFF on oFF

15 ACT i 5 s

16 REF HATRR R B 2% Kb e

17 REC—HOURS | i847/MiH %L 0-876000 0

17 REC—P CNT 1E 1) 4 22 TR B 0-99999 0

17 REC—N CNT 719l 22 B 0-99999 0

17 REC—CLR Rt/ €/ i

17 REC—S/W TS B IR E R oFF on on

18 LCD R BB T ) uP  do uP

A PST—-S/W FFig 824 PST oFF on oFF

A PST—STPOS | PST&IG{LEIRE 0.0% — 100.0% 100.0%

A PST—RANGE PST RIGILEAZEINY 0.2% — 10.0% 2.0%
B

A PST—STEP PST 3Pt TRRIE 1.0% — 98.8% 10.0%

A PST—DIR PST A5#275 I L& uP do uPdo do

A PST—TIME PST B s 1] 35 & 1s — 100s 50s

20 SPLIT—S MIN | A FR¥EHI ShRE B /ME 5 B 0.0% — 70.0% 0.0%

20 SPLIT—S MAX | 43 FR#% il S Al e KA % & 30.0% — 100.0% 100.0%

21 EXT TR A B AL BN 0.0% — 10.0% 0.0%
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8.4. HART DD 341 DTM SCAEBEBY

8.4.1. RHEBBZERHY

HEEE ik

PV DB B H 4 e E

SV (VARED dedc]

8.4.2. B4 HESIhAEH W

W& B E L HREFE DD SCFil DTM i) Detailed setup H3g T o HNHEEIIAE A 0T KA
N

A% I i
TYPE PEL 8.3.2.1 =,
INIT H 3 pl izt sz 1k, FIRRERR -
VIAEIIAEIE I 8.3.2.2 BRIV 8.3.2.3 2.

SDIR PEIL 8.3.2.5 B,

CHAR PEUL 8.3.2.6 B,

FREE PEIL 8.3.2.7 E Y

DB PEIL 8.3.2.8 B,

LIM VEI 8.3.2.9 &4,

YDIR P 8.3.2.10 235,
CUT VEN, 8.3.2.11 &=y,
POS PEWL 8.3.2.12 &4,

FACT PEIE 8.3.2.13 &=,
REC PEL 8.3.2.17 B4 .

Setpoint | BiE{HRTE.

Status AGREIE R

DIAG—PST | {1, 8.3.2.19.1 &3,

INIT H 3% T HZhREIE AN IR 40 T R -

Bi): 82 #ik
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INIT status PHRAIR SRR -
INIT start H Zh 914t 46 -
INIT stop A 29l efe Ok .

INIT status JRZAR IR AIE QT R TR -

RA&FRIRA R
NOINI RV -
FINSH ML 5e 18 o
STEP1, STEP2, STEP3 DAL
ERR 1, ERR 2, ERR 3, ERR 4 T AL R R

Setpoint H 5% T [l B A A 4N T R P -

Tk ik %)
PV 158 g PO
SV WENSLE
Setpoint source BB T EHN 4-20mA o HART, ZRIAKN 4-20mA.

BiZEN 4-20mA 5, RFEREMEHINE 4-20mA [F5RE. KX
B HART 5, &3 E{H i HART J@ A N e € . Btk
i HART Setpoint input 33 . ‘& B T-H#i N % B 2 e -

HART Setpoint input | i3 HART 3@ pAf N\ B 5€ B 43 Fo i -

Status H 5% T B D REL URIE 40T R PR -

T a3 5 ik
Working status ARG TARIRE
Cutoff status H 2T B PR A

Working status IRZAR R R 41T R PR -

RERIR ik

NOINI RGARA AL

Config mode RS L BB 1T R AL T BE -

Auto mode FYiAE H B,

Manual mode ARGHETF R
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Cutoff status JRZFRINFIFEIR I T RFTR:

No RGEAER AR
Cutoff down RGN C MIN 24 o
Cutoff up RGN C MAX %4

DIAG—PST H & H S REE SUAE AN T R PR -

AR i fad
Parameters PST 2%,
Test A PST,

PST—Test H 5% T By DAL SR 4T R -

i) Lp
PST start Jazh PST ik
PST stop {81k PST )i
PST status PST REFER o

PST status (RZFRINFIFEIR I T RATR:

REHR ey
Not running PST RiE47-
Running PST 247
SUCS PST B3
FAIL PST 2.
8.5. RS

NI AT R i 4-20 mA BIRBHE S . RBHE S Rk AR AL E H 43 b
DL BB B i, REBOMIN 24V HHRDBIEM R BN, RBHE
S R A5 LR R
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8.6. MBIy

& TU/NEPUTHANGE , WIRAT AR, W hii ek, Ak, WA
FY1IODF Y2Q.
® HH— IR TI NN EHE ST IRAT, R R R R A DI

o RETNWATH, BBURRILRM, REHREITIT.

®  UUERIRMTEOLT, ORI RO BB E AL E A .

e

|
&L

e
.

E42. R
@ WA YL
@ AT Y2, DUEFFRAEAPITH IR AR .
9. Wl Rk 15
I W )5 Ak ¥ 5 1
LA D R TE B E NLES I AT
LCD iR R A HL i FIAF N HLIJE R 5 A HL i
A58 PR S RS Y BB A N LR | VO IR R A N LR R
HoAts T 1) A2 H] # ]
OUT1 1, OUT2 | W RENAIEH TS el s i B 15
HJG % R | AR R THIER% N\ B (4-20mA DC)
(5% 2 & FH 3 | RERS WHIARCE RSk, FHIRMER
i) oAt T8 1] AR ] 0 )
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FEFEAGE (Lt
HER)

BT % A5 2l TR I ) DO I 75 A S

TR TR VA RE B2 0 2 2R 5 ]

T R RIIAT 75 L AT IR | VWA RL A AR )y X

‘ AR LB H 155 AT

B AT I —
BN S TARE

At I A A

10. fREEZFK

L BB s RR I, Z2WAFANRTIMNG, &A1 BRI A % o 8 i g B

JE S5 o AR S5 WA RLI [E] g 24 /N (JE AR HERSP) o

2. BRI DA A wl R B ORBCR O i, MIRTE R 12 4.
3. WTROLAR B, B RRER :
(1) & B OR H 7™ h o
(2) RAETAFHEBA A, F5HIREL ™ 5.
(3) AR$E™ b Pt B T3 4R AE B\ O PR3 7™ sl R, AR R PR T
1> 7 SR A R R -
2> &I RIS BT SR IR
3> FHRF BBLAF K
4> RNk DB A B 5543 B A S BOhiE N 7 i RS BT A A5R o
5> RITAE R AT K Sk R BO™ IR -
(4) AAHHERER (ARRFE) 1EH™ i s % .
4. ABET- B RIEE R AL, T mlR L bR Ol ie it 5 5% sl 2 4EE AR 55 -
5. ARG H T 2 R Ak 1 A Rk AR
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1. Overview

IP6000d series (flameproof type) intelligent valve positioner is mounted on pneumatic actuators.
It’s used to control air intake and exhaust of the pneumatic actuators to drive the valve position to the
set point by calculating both data from 4-20mA DC signal and feedback position.

2. One-key automatic initialization

1. Please read the installation instructions in chapter 7 before installing the positioner. Install the
positioner according to the installation requirements described. Please pay attention to some
installation points. For example, confirm the initial position of the feedback axis of the positioner
before installation. Do not turn the feedback axis 360° during installation. For the positioner of
linear type, make the upper plane of the positioner housing at a right angle to the main stem of
the valve. Within the valve stroke range, the rotation angle of the positioner feedback lever meets
the installation requirements.

2. Afterinstalling the positioner on the valve, connect the air source and electrical cables. Ensure that
the air source pressure can fully open the valve. Power on the positioner by inputting a 4-20mA
signal.

3. After the positioner is powered on, Positioner is in the uninitialized state before initialization.
When LCD displays the sign NOINI, interface displays percentage value of sensor in the top
line. As shown below.
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In this state, pressing buttons can open and close valve. Open and close valve fully, and
observe the percentage value of sensor displayed on the interface. For non-separate type, ensure
that within the entire valve stroke range, the minimum sensor percentage value > 2%, and the
maximum sensor percentage value < 98%. Otherwise, it is necessary to re-adjust the
installation position to make the linear stroke feedback lever or the angle stroke adapter move
within the effective range. For separate type, ensure that within the valve stroke range of
5-25mm, the minimum sensor percentage value > 12%, and the maximum sensor percentage
value < 92%; within the valve stroke range of 25-50mm, the minimum sensor percentage
value > 2%, and the maximum sensor percentage value < 97%. Otherwise, the D value of
the sensor needs to be adjusted. In addition, the minimum and maximum percentage difference
of the sensor is required to be greater than 16% (non-separate type) or 8% (separate type).
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The actuator type has been set before the positioner leaves the factory. The user only needs
one-key operation to execute the automatic initialization (INITA) function to complete the
matching of the valve. In the initial interface (NOINI) or manual / automatic mode interface,
press and hold (O] button for approx. 3s to run the automatic initialization. After the
initialization is completed, FINSH is displayed on the LCD, press button to exit. After
exiting, the system enters the manual mode interface, press button again to switch to the
automatic mode. At this time, the user can control the valve position through the 4-20mA signal.
For some reasons, the system will display an error message in the function option line during
the automatic initialization process and the automatic initialization will be interrupted.

Descriptions of error messages and solutions are showed in chapter 8.3.3.
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3. Selection and ordering data

L  Linear

R Rotary Stroke type

S Single acting

D Double acting Acting mode

d ExdbIICT6 Gb; Ex tb IIIC 85°C Db

k Exdb1Mb Explosion signs

0 no

Feedback signal
I yes

0 no

HART
1 yes

0 no
1 Linear Mounting kit
2 Rotary

0 no

Pressure gauge
1 yes

S Safe

Power off state
F Freeze

N -20-60°C

L -40~60°C Ambient temperature

Sales area (optional),
composed of 3 characters,
J can be empty, this code is
not related to explosion-
proofperformance

POOOOd=]L =S =} d =] O =[O =] O |=]O=|S|=IN|=]J
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4. Technical data

Aluminum(Ex db IIC T6 Gb; Ex tb IIIC 85°C Db)
Shell material

316L(Ex db I Mb)
Set-point signal 4-20mA DC, no-load voltage: 15-24V DC
Minimum working current 3.8mA
Input resistance 120Q2
Normal version:-20°C ~ +60°C
Ambient temperature Optional version:-40°C ~ +60°C

The device display will be dull or not displayed below -20°C.

ISO 8573-1

. ® Solid particle size and density Class 3
Gas source requirement .
® Dew point Class 3

® Oil content Class 3

0.15mm,10Hz-60Hz,20 cycle/axis
20m/ s*,60Hz-500Hz,20 cycle/axis
Vibration resistance
Recommended range for control valve< 20 m/s?, no resonance

peak

Supply pressure 0.14-0.7MPa

® [nput air

2 bar 3.8 Nm*/h
4 bar 6.4 Nm?3/h
6 bar 9.0 Nm*/h
® [Exhaust air(Safe)
2 bar 4.7 Nm3/h
4 bar 7.8 Nm3/h
6 bar 11.0 Nm3/h
® Exhaust air (Freeze)
2 bar 5.3 Nm?*h
4 bar 8.9 Nm3/h
6 bar 12.5 Nm3/h

Flow

Steady state air consumption | <0.4 L/min

Basic error <0.5%

Hysteresis error <0.5%

1/2NPT (default) or M20x1.5, please contact with sales for

Electrical connection .
other thread specifications

1/4NPT (default) or G1/4, please contact sales for other
thread specifications

Pneumatic connection

Weight 4.4 kg
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Protection class P67

Explosion signs Ex db IIC T6 Gb; Ex tb IIIC 85°C Db; Ex db I Mb

5. Connection description

@ |

LTI

out2 ouT1

®
n _IN{—-\\\\
/ NN
=
|- /
\.\‘ _ _OUT'I' /I’
{ Jfr—ouL,/
Figure 1. Connection description
Electrical .. Pneumatic ..
. Description . Description
Connection Connection
IN+ 4-20 mA set-point signal + SUP Air supply enter
IN- 4-20 mA set-point signal - OUT1 Pilot air outlet 1
Feedback signal module Pilot air outlet 2, used for
OuUT+ OouT2 .
18-30 VDC + double acting type.
Feedback signal module
OUT-
4-20 mA output
* The two interfaces are
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connected with each other,
and the device is in low

impedance mode.

NOTES:

Electrical cables must use shielded twisted pair or shielded wires. Connect one end of the

cable shielding layer to the = screw inside the casing, and the other end to the ground.
So that the device is effectively grounded to prevent electromagnetic interference.

Keep electrical cables away from strong magnetic fields.

Must install or remove the electrical cable when the device is powered off.

If the no-load voltage of the input signal is between 11-15V, the positioner needs to be set
to low impedance mode to avoid attenuation of the input signal. Connect the two
undefined electrical interfaces marked with * in Figure 1 to each other through one wire
to make the positioner in low impedance mode.

If the split range control function of the positioner is to be used, a DC signal isolator must
be used to convert one 4-20mA setting signal into two 4-20mA setting signals, and then
connect them to two positioners respectively. Set the positioner to low impedance mode.

HART communication wiring:

Connect the two signal wires of the HART modem or HART communicator to the positive and
negative poles of the 4-20 mA setting signal.
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6. Dimension

6.1. Mechanical dimension
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Figure 2. Mechanical dimension
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6.2. Mounting bracket dimension
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Figure 3. Linear mounting bracket
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Figure 4. Rotary mounting bracket (Type A)
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Figure 5. Rotary mounting bracket (Type B)
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6.3. Dimension of linear stroke feedback lever

6.3.1. Feedback lever A (with driving pin)

(C—— - = ‘

S o
o~ I
_ 58.6 _ ~ 108.0
L 405 . 89.9 _
| [ 1 i ' 40 50 60 70 90 110 13
| nus - [ | 1T 1111 o
--$--(l ) o =1 { ) )
L ™ Ny E I HEEERIVA
Short feedback lever

Long feedback lever

(Suitable stroke: 10 ~35mm) (Suitable stroke: 35 ~130mm)

Figure 6. Dimension of feedback lever A

6.3.2. Feedback lever B (without driving pin)
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(Suitable stroke: 10 ~100mm)
Figure 7. Dimension of feedback lever B
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7. Installation

7.1. Linear stroke

Linear actuator mounting components
No. Name Amount Note
@) U-shaped rod 1 Rotate the feedback lever in the working process
@ Clamping assembly 1 Mount U-shaped rod to actuator
© M6 hexagon socket ) M6x25

screw

@ M6 spring washer 2 Prevent screw loosening
® feedback lever 1 Mounted on the main stem of the positioner
® | M6 hexagon socket bolt 1 M6x20, match with square nut
@) Linear s{)rr(;lzekélsountlng 1 Connect positioner and actuator
M8 hexagon head bolts 2 M8x10
©) MS spring washer 2 Prevent bolts loosening
(D) MS flat washer 2 Protect contact surface
@ fiﬁ;ﬁiﬁr\gﬁg 1 Mounted on the main stem of the valve

7.1.1. Installation of general piping connections

1. Confirm the initial position of the feedback axis of the positioner.

Figure 8. Initial position of the feedback axis
Rotate the feedback axis and point the pointer on the feedback axis in the direction of arrow in

Figure 8. The direction of arrow is defined as the initial position. Power on the positioner,
observe the percentage value of the sensor on the initial interface (NOINI), and confirm that
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the value is between 40-60%. If not, turn the feedback axis 360° and confirm again. After
confirmation, power off the positioner.

Install the U-shaped rod that matches the feedback lever A or the driving pin that matches the
feedback lever B to the actuator.

Figure 9. U-shaped rod installation
Fix U-shaped rod@® and Clamping assembly@ on the actuator center spindle with M6

hexagon socket screw@ and M6 spring washer@, and tighten screws with a hexagon

socket wrench.

o> %%
s

Figure 10. Driving pin installation
Install the driving pin 1) on the main stem of the valve. The slot height of the feedback lever B

is 6.2 mm. Therefore, if the user does not use the provided driving pin, it should be noted that
the diameter of the driving pin used is 6 mm, and the thread size of the driving pin and the main
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stem of the valve must be the same.

Install the driving pin that matches the feedback lever A.

Driving pin

Figure 11. Driving pin installation
Select the feedback lever corresponding to the figure above according to valve actual stroke.

The pin must be mounted at the corresponding stroke scaling value at the feedback lever, if it’s
not, the lever may be damaged when the valve is activated. For example, mounting driving pin
at value 40 position for a valve with 100mm stroke, the feedback lever may be deformed when
the valve is activated. If the valve stroke is out of the range of standard feedback lever, please
consult the manufacturer.

Mount feedback lever and linear mounting bracket to the positioner.

67



Intelligent Valve Positioner IP6000d Series (Flameproof Type) User’s Manual

Figure 12. Feedback lever A and mounting bracket installation

Figure 13. Feedback lever B and mounting bracket installation

® Mount the feedback lever Aor B ® to the feedback axis on the rear of the positioner.

® Check whether the NUMAR lever stroke is within the operational range regarding to the arrow
mark.
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® Fix the hexagon socket bolt@® with hexagon socket wrench.
®  Pre-fasten the mounting bracket(@ to the positioner with hexagon head bolts®), spring washer
© and flat washer@.

5. Fix linear mounting bracket to the actuator.

j

o
—
<
ST

Figure 14. Valve mid-stroke point

025 40 €0 & 1900

Figure 15. Feedback lever B and driving pin connection
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Figure 16. Installation with actuator(Feedback lever A)
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Figure 17. Installation with actuator(Feedback lever B)
Input air to the valve cylinder, adjust the valve position to the mid-stroke point according to the

stroke ruler on the valve, as shown in Figure 14.

For feedback lever A, hold the linear stroke mounting bracket® against the actuator. Plug the
head of feedback lever® into the U-shaped rod®. For feedback lever B, insert the driving
pin(1) into the fixed spring in the slot of the feedback lever B, as shown in Figure 15. Make the
valve main stem and feedback lever are at right angle. If it cannot be at right angle, install
according to the actual situation.

The whole rotary angle is recommended to be between 40°~90°. User can adjust the distance
(Angle rotation radius) between the driving pin and the rotation shaft of the positioner or the
remote sensor to change the angle.

Make the upper plane of the positioner housing at a right angle to the main stem of the valve.
Otherwise it will affect the control accuracy. Finally, tighten the bracket with bolts.
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6. Overall schematic diagram.

Figure 18. Overall schematic diagram(Feedback lever A)
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Figure 19. Overall schematic diagram(Feedback lever B)
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7.1.2. Installation of no piping connections

2335

[ U
a
7 rO O\\

65
|
©

27

Figure 20. Relative position of no tubing connection holes and mounting holes

Refer to the installation of general piping connection, and pay attention to the following differences:

® Use a flathead screwdriver to remove the plug for no tubing connection on the back of the
housing and block the air outlets OUT1 and OUT2 with a 1/4" plug. As shown in Figure 21.

e

.

/\

Air outlet

Figure 21. Schematic diagram of plug and air outlet
® No mounting bracket is required. Two M8 long screws are used to fix the positioner to the
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actuator without piping connections. Confirm that the sealing ring for no piping connection port

is in good condition, and confirm that the feedback rod is correctly connected to the actuator
shaft.

WL am .y s

W D

Figure 22. Mount to the actuator without piping connections

7.2. Rotary stroke

Rotary actuator mounting components
No. Name Amount Note
D Adapter 1 Mounted on the positioner main stem.
) Hexagon socket 2 M4x8, fix adapter to the positioner main stem.
set screw
Rotary stroke . o L
® mounting bracket 1 Compatible for actuators in different specifications.
@ M6 flat washer 4 Protect contact surface
M6 spring .
® washer 4 Prevent screw loosening
M6 hexagon
© socket screw 4 M6x10
@ M5 hexagon 4 M5x8
socket screw
MS spring 4 Prevent screw loosening
washer
©) MS5 flat washer 4 Protect contact surface

Note before installation:
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Please make the following preparations. In the installation steps, the first situation shown in Figure

23 is taken as an example. Figure 23 shows the slot direction and rotation direction of the actuator

rotation axis at the initial position. v indicates the position of the actuator pneumatic interface.

® Adjust the actuator rotation axis to the initial position. For single-acting actuators, exhaust the
air from the actuator cylinder fully. For double-acting actuators, exhaust the air from one
cylinder and fill the air into the other cylinder fully. Pay attention to the slot direction of the
rotation axis at the initial position.

® Confirm the direction of rotation of the actuator axis. For single-acting actuators, fill air into the
actuator cylinder at the initial position. For double-acting actuators, at the initial position, fill
air into the cylinder which the air inside is fully exhausted, and exhaust air from the other
cylinder which is filled with air. In this way, the direction of rotation of the rotating axis is
judged.

® Rotate the pointer of the positioner feedback axis to the corresponding position shown in the
following picture, and be sure to rotate the feedback axis within a rotation range of £45° from
the initial position of the feedback axis.

® Place the adapter in the direction corresponding to the following picture.
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Figure 23. Four cases of installation matching

1. Confirm the initial position of the feedback axis of the positioner (The operation is the same as
the linear stroke installation in chapter 7.1).
2.  Mount the adapter to the feedback axis of the positioner.

Figure 24. Adapter installation
Attach the adapter to the feedback axis in the direction in which it was prepared, and fix it with

set screws@). Make sure one of the set screws i1s locked on the flat side of the feedback axis.
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3. Mount rotary stroke mounting bracket to the bottom of the positioner.

Figure 25. Rotary stroke mounting bracket installation

4. Mount the rotary stroke mounting bracket to the actuator.
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Installation with actuator

Figure 26.
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5. Opverall schematic diagram.

Figure 27. Overall schematic diagram
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7.3. Position feedback module

If it is required, feedback module is available when user selects. Feedback module is shown in

Figure 28.

n Il
Figure 28. Feedback module

Installation of feedback module:

® Open the outer cover and take off the metal plate.

Metal plate

Figure 29. Internal metal plate
® Install the feedback module according to the position shown in Figure 29, and connect

electrical connectors of the module with the connectors on the circuit board according to the
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corresponding colors, fix the feedback module with M3 spring washer and M3 pan head screw,
and finally install the metal plate and the outer cover.

Figure 30. Feedback module installation

NOTE: Must operate when the device is powered off.

8. Operation

8.1. Interface description
User’s operating interface includes one LCD screen and 4 buttons.

LCD display description

Position Description

Display the percentage value of angle sensor in the initial interface (NOINI) or
, when running the initialization function.

Top line . o . .
Display valve position percentage value in operating mode.

Display parameter values in menu mode.

Display indication signs in uninitialized state.
Display automatic or manual mode in operating mode.
Bottom line Display setpoint percentage value in operating mode.

Display function options in menu mode.

Display initialization step and error sign in initialization process.
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Button operation description

Button

Description

D

Enter the system menu.

Switch automatic and manual mode in operating mode.
Exit from the system menu to main interface

Exit from submenu to previous menu.

Open or close valve in the initial interface (NOINI).

Decrease the valve position value in manual mode. If press and hold this button
first, then press and hold button, the valve position value will be reduced
quickly.

Select function options or parameters down and decrease parameter values in

menu mode.

Open or close valve in the initial interface (NOINI).

Increase the valve position value in manual mode. If press and hold this button
first, then press and hold button, the valve position value will be increased
quickly.

Select function options or parameters up and increase parameter values in menu

mode.

O

Enter submenu, enable or confirm parameter modification in menu mode.
Run initialization or reset to factory settings.

Run initialization in initial interface (NOINI) or in operating mode.

8.2. Display and operation of main interface

Positioner is in the uninitialized state before initialization. When LCD displays the sign NOINI,

interface displays percentage value of sensor in the top line. As shown in Figure 31.

Il

J

_ it

L

NITTL N
N TN

Figure 31. Uninitialized state interface

In this state, pressing buttons can open and close valve. Open and close valve fully, and

observe the percentage value of sensor displayed on the interface. For non-separate type, ensure that

within the entire valve stroke range, the minimum sensor percentage value > 2%, and the

maximum sensor percentage value < 98%. Otherwise, it is necessary to re-adjust the installation

position to make the linear stroke feedback lever or the angle stroke adapter move within the

effective range. For separate type, ensure that within the valve stroke range of 5-25mm, the
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minimum sensor percentage value > 12%, and the maximum sensor percentage value < 92%;
within the valve stroke range of 25-50mm, the minimum sensor percentage value > 2%, and the
maximum sensor percentage value < 97%. Otherwise, the D value of the sensor needs to be
adjusted. In addition, the minimum and maximum percentage difference of the sensor is required to
be greater than 16% (non-separate type) or 8% (separate type).

If you want to take a shortcut of running automatic initialization (INITA), press and hold (O]
button for approx. 3s to run it in the initial interface (NOINI) or in the operating mode. In the
initialization process, pressing button will exit. After exiting, if the initialization is completed
before, system enters manual mode interface. Otherwise, system enters initial interface (NOINI).
After the initialization is completed, press button to exit. After exiting, the system enters the
manual mode interface.

Operating mode includes automatic mode and manual mode.

In automatic mode, system adjusts the valve position automatically by collecting the external
4-20mA input signal.

In manual mode, valve position can be adjusted by pressing buttons manually.

In the main interface, the top line shows the valve position percentage value, and the bottom line
shows the setpoint percentage value. The last digit of the setpoint percentage value is one decimal
place. Sign A means automatic mode and sign M means manual mode. They can be switched by
pressing button. If the release time after pressing the button is less than the operation time
of entering the menu, operating mode can be switched. Otherwise, it will enter the menu. As shown
in Figure 32.

C i C 1
L —= IR
R O WAL T
A A

Automatic mode Manual mode

Figure 32. System operating mode interface
PST (partial stroke test) function can be executed in the automatic mode. Press and hold button

for approx. 3s to swtich to the PST operation interface. Press button to exit to the automatic
mode interface. In the PST operation interface, if the PST function is not enabled, the first line of
the interface will display oFF. If the PST function is enabled, when the absolute difference between
the valve position and the starting position is within the tolerance range of the starting position and
the PST parameter configuration is correct, Press and hold (O] button for approx. 3s to execute the
PST function. The actuator moves from the starting position to the upper or lower limit of the target
position according to the PST parameters. If the PST function is successfully executed, the interface
will be display SUCS. If the PST function fails to execute, the interface will display FAIL. When
executing PST function, the execution can be interrupted by pressing button. If the PST
function does not meet the execution conditions, the following error code will be displayed.
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Error code Description

Err 1 The absolute difference between the valve position and the starting position is not
rr o . .
within the tolerance range of the starting position.

PST parameter configuration error. The upper limit of the target position must be

Err 2 .. oo
rr < 99%, and the lower limit of the target position must be = 1%.

8.3. Menu and functions

8.3.1. Display and operation of menu

Press and hold button for approx. 3s to enter the menu. The menu interface will display as
shown in Figure 33. Press button, it will exit from menu interface to manual mode interface.
The positioner with HART function cannot modify parameters or perform initialization operation
through HART communication in the menu interface.

E E E E Parameter value

Number of function -
opti _. | lTrj
ptions

Function option

Figure 33. Button operating description of menu interface

8.3.2. Functions description and operation

8.3.2.1. TYPE

TYPE is for setting the actuator type.
Options for setting parameter

Option Description

Lin Linear actuator with feedback lever A installed.

Turn Rotary actuator.

FLin Linear actuator with feedback lever B installed.

ELinl | Separate type actuator. Stroke range: 5-25mm.

ELin2 | Separate type actuator. Stroke range: 25-50mm.

Select this function in the menu interface, press (O] button to start setting parameters, and the
parameter will flash. Press buttons to set parameter and press(O) button to confirm.
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8.3.2.2. INITA

The function is auto initialization. It will automatically detect action direction, actual physical
stroke of valve and control parameters.

Select this function in the menu interface, press and hold (O] button for approx. 3s to run, a scroll
sign will appear in the lower left corner of LCD. Top line shows the percentage value of sensor and
the step is showed in the bottom line. Sign FINSH will display on LCD after the auto initialization
1s completed.

For some reasons, the system will display an error message in the function option line during the
auto initialization process and the auto initialization will be interrupted. Descriptions of error

messages and solutions are showed in chapter 8.3.3.
8.3.2.3. INITM

The function is manual initialization. It is suitable for the user to confirm the valve stoke manually.
The function requires the user to calibrate the valve stroke manually. Then it will automatically
detect action direction and control parameters. The operation flow is as follows:

1) Select this function in the menu interface, press and hold(0] button for approx. 3s to run, a
scroll sign will appear in the lower left corner of LCD. Top line shows the percentage value of
sensor and bottom line shows END 1.

2) When LCD displays END 1, press buttons to let the valve position move to the endpoint
1 of the manual calibrating stroke, and press (O] button to confirm, then LCD will display END
2. Next, press buttons again to let the valve position move to the endpoint 2 of the
manual calibrating stroke, and press (O] button to confirm.

3) If there isn’t error message after confirmation of END 2, the system will run the step 1of
initialization automatically and skip step 2 for stroke detection.

LCD will display FINSH when manual initialization is completed.

For some reasons, the system will display an error message in the function option line during the

manual initialization process and the manual initialization will be interrupted. Descriptions of error

messages and solutions are showed in chapter 8.3.3.
8.3.2.4. CAL

CAL is for calibrating 4-20mA input signal. When there is a big deviation between the set point
value and the output value of the signal source, it can be calibrated by this function.

Sub-function options 4mA and 20mA are used for calibrating minimum and maximum value of
4-20mA input signal separately.

Select this function in the menu interface, press (O] button to enter sub-function selection operation,
and press buttons to select 4mA or 20mA, press (O] button to start parameter setting, AD
value of actual input signal flashes on LCD (Quantify the set signal numerically, ranging from 0 to
4095). For option 4mA, set the front-end input signal to 4mA signal; for option 20mA, set the
front-end input signal to 20mA signal. For example, when the front-end input signal is 4mA, value
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650 will flash on LCD. After the AD value on LCD is stable, press (O] button to confirm it. The
system will record current AD value (650) and it will be displayed on LCD. When the front-end
input signal is 20mA, value 3270 will flash on LCD. After the AD value on LCD is stable, press (O]
button to confirm it. The system will record current AD value (3270) and it will be displayed on
LCD. The calibration of the 4-20mA input signal is completed after the operation of option 4 mA
and option 20 mA.

For example, if 4-20mA signal is set as 50%(12mA) in the field, while the actual signal value
collected by positioner is 52% (12.32mA), it indicates that there is a deviation between the input
signal and the signal actually collected by positioner. In this case, calibrate the input signal collected
by the positioner by operating as above guidance to make it correspond to 4-20mA signal of the
front-end of the system.

8.3.2.5. SDIR

SDIR function set the corresponding relationship between 4-20mA set-point signal and set-point
value.
Select this function in the menu interface, press (O] button to start setting, and the parameter will
flash. Press buttons to set parameter and press (O] button to confirm.

Options for setting parameter

Option Description
riSE 4 mA — 0%, 20 mA — 100%,

FALL |4 mA — 100%, 20 mA — 0%,

Set-point value(%o)

riSE
100 i ———————— |
\ :
AN |
|
|
N |
N

! FALL
0 l -
4 mA 20 mA Set-point signal

Figure 34. SDIR
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8.3.2.6. CHAR

The characteristic curve is the relationship between set-point value and valve stroke.

In the actual control system, it is usually required to make the controlled variable have specific

control characteristics (such as linearity). The user can choose and set the corresponding

characteristic curve to achieve the control requirements.

The function is to determine the relationship between position set-point value and valve stroke.
Select this function in the menu interface, press (O] button to start setting, and the parameter will

flash. Press buttons to set parameter and press (O] button to confirm.

Option for CHAR
Option Description

Lin 1:1 linear transfer relationship between position set-point value and valve stroke.

125 1:25 equal percentage transfer relationship between position set-point value and valve
stroke.
1:33 equal percentage transfer relationship between position set-point value and valve

1-33 stroke.

1-50 1:50 equal percentage transfer relationship between position set-point value and valve
stroke.

125 1:25 inverse equal percentage transfer relationship between position set-point value
and valve stroke.

n1-33 1:33 inverse equal percentage transfer relationship between position set-point value
and valve stroke.

n1-50 1:50 inverse equal percentage transfer relationship between position set-point value
and valve stroke.
Freely programmable transfer relationship between position set-point value and valve
stroke for user. The position set-point value scale ranging from 0-100% is divided

FrEE | uniformly into 21 nodes. A freely programmable valve stroke ranging from 0-100% is
assigned to each node. User can set value by selecting option FR 0, FR 5, ..., FR
100.
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Valve stroke ( % )
A

100

-
0 100 Set-point value ( % )

Figure 35. CHAR

8.3.2.7. FREE

Set value of FrEE characteristic curve in CHAR function option.

Sub-function options of FREE are FR 0, FR S, ... , FR 100, 21 set points in total.

Select this function in the menu interface, press (O] button to enter sub-function option, and select
set point by pressing buttons, then press (O] button to start setting parameter, and the
parameter will flash. Press buttons to set parameter, it can be modified quickly by pressing
or button continuously, finally press (O] button to confirm.
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Valve stroke ( % )
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Figure 36. FREE

8.3.2.8. DB

Set Dead band zone of positioner.

The system does not adjust the valve stroke when the gap between the stroke value and the position
set-point value is not bigger than the dead band value.

For example, positioner will not do adjustment if the actual valve position is not in the range of
50+1% when the position set-point value is 50% and dead band value is 1%. If it’s not in the range
of 50+1%, the piezoelectric module will be driven to adjust valve position until it’s in the range of
50+1%.

It’s recommended to increase the dead band value if the valve position oscillates. The smaller the
dead band sets, the higher control accuracy gets.

Select this function in the menu interface, press (O] button to start setting, and the parameter will
flash. Press buttons to set parameter, it can be modified quickly by pressing or (A
button continuously, finally press (O] button to confirm.

8.3.2.9. LIM

This function limits the automatic adjustment range in the whole valve physical stroke.
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The LIM sub-function options L MIN and L. MAX of set the minimum and maximum limits of the
stroke respectively.

Select this function in the menu interface, press (O] button to enter sub-function option, press
buttons to select option L MIN or L MAX, press (O] button to start setting, and the parameter
will flash. Press buttons to set parameter, it can be modified quickly by pressing [¥] or
button continuously, finally press (O] button to confirm.

Physical stroke ( % )

A
\ 0rF=-———==—===="="==-=-==-- /_ I
Unlimited . :
stroke \y / |
|
|
—_— 70 _,— e o o — — — — — — — — —— — —
T :
22 B3 |
s g 2| s0- !
o] [~

I = |
EE TS Limited |
5 g E « stroke |
= |
=Yy e EEEEEEEN |
|
/ |

\ 0

IIIIIIIIIIIIIIIIIII=

0 10 20 30 40 50 60 70 80 90 100 Set-point value (% )

Figure 37. LIM

8.3.2.10.YDIR

This function is used to set the acting direction of the set-point value display, the position value
display and position feedback signal output.
Select this function in the menu interface, press (O] button to start setting, and the parameter will
flash. Press buttons to set parameter and press (O] button to confirm.

Options for setting parameter

Option Description
HSE The setpoint display, position value display, and position feedback signal output are
upward trending.
FALL The setpoint display, position value display, and position feedback signal output are

downtrending.
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8.3.2.11.CUT

This function is used for the positioner to fully close or open the valve in automatic mode. When
the function is enabled, sign CU displays in the left bottom in main interface.

The CUT sub-function options C MIN and C MAX respectively set the minimum and maximum
values.

Select this function in the menu interface, press (O] button to enter sub-function option, press
buttons to select option C MIN or C MAX, press (O] button to start setting, and the parameter
will flash. Press buttons to set parameter, it can be modified quickly by pressing or
button continuously, finally press (O] button to confirm.

When C MIN value is 0, full closing is disabled. When C MAX value is 100, full opening is
disabled.

When valve is in the positioning state, if the set point value < C MIN, the valve will be fully
close; if set point value = C MAX, it will be fully open.

When the set point value > C MIN + 1%, valve will disengage from the full closing state.

When the set point value < C MAX - 1%, valve will disengage from the full opening state.

Valve stroke (%)
A

100

-
Set-point value (%)

Figure 38. CUT

8.3.2.12.POS

This function is used to set the standard of position display and feedback signal output.
Select this function in the menu interface, press (O] button to start setting, and the parameter will
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flash. Press buttons to set parameter and press (O] button to confirm.

Options for setting parameter

Option Description
The position display and feedback signal output correspond to 0-100% of mechanical
FS stroke. The set-point value is displayed as the actual valve position set value. Not

affected by the L MIN and L MAX parameters.

The position display and feedback signal output take the form of 0-100% to represent
LS the range between the L MIN and L. MAX parameters. The set-point value is
displayed with this standard.

Set-point value (%)

20 30 40 S0y 60 70 80 90 / 100

Position value display (%)

Set-point value display (%)

0 30 40 SO0f60 70 80 90 100

Physical stroke (mm)
0 5 10 15 20 25 30 35 40 45 50

} }

L MIN L MAX
Figure 39. Example: POS =FS, L MIN =20%, L MAX =90%

Set-point value (%)

0 20 30 40 S0} 60 70 80 90 / 100

Position value display (%)

Set-point value display (%)
100

—  Physical stroke (mm)
0 5 10 15 20 25 30 35 40 45 50

} }

L MIN L MAX
Figure 40. Example: POS =LS, L MIN = 20%, L MAX =90%
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8.3.2.13.FACT

All setting parameters in the menu reset to factory default values.
Select this function in the menu interface, press and hold (O] button for approx. 3s to reset to
factory setting. Then the system is in an uninitialized state and the LCD displays FINSH.

8.3.2.14.WP

This function is a parameter write protection function. The parameter oFF is write protection
disabled, and the parameter on is write protection enabled.
Select this function in the menu interface, press (O] button to start setting, and the parameter will

flash. Press buttons to set parameter and press@ button to confirm.
When write protection is enabled, most menu option parameters cannot be modified, and

initialization and factory reset functions cannot run.
8.3.2.15.ACT

This function is used to set acting mode. It is used for the manufacturer. It is not recommended for

users to operate this option without special circumstances.
8.3.2.16.REF

Calibrate the reference point of the linear feedback lever. It is used for the manufacturer. It is not
recommended for users to operate this option without special circumstances.

8.3.2.17.REC

Record the running data of the positioner. The parameters cannot be restored to factory values by
running the FACT function.

Options for data recording

Option Description

HOURS Running hours count. Start recording after the positioner are powered on.

Positive deviation count. In automatic mode, when the positioner is in position
control, the position value corresponding to the initialized mechanical stroke is
compared with the position set-point value. If the set-point value is greater than

PCNT the position value, and the deviation between the two exceeds the dead zone
value + 10% and lasts for more than 1 minute, the cumulative count is carried
out once.

Negative deviation count. In automatic mode, when the positioner is in position

N CNT control, the position value corresponding to the initialized mechanical stroke is

compared with the position set-point value. If the position value is greater than

the set-point value, and the deviation between the two exceeds the dead zone
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value + 10% and lasts for more than 1 minute, the cumulative count is carried
out once.

Clear the HOURS, P CNT, N CNT records. Select this option in the submenu of
CLR REC, press and hold (9) button for approx. 3s to run the function. Then the
records are cleared and the LCD displays FINSH.

Enable or disable the data recording. The parameter oFF is disabled, and the

S/W

parameter on is enabled.

8.3.2.18.LCD

This function is used to set the LCD display direction. The parameter uP is positive direction, and
the parameter do is reverse direction. The parameter cannot be restored to factory value by running
the FACT function.

For individual linear valves, if the device needs to be mounted in reverse direction to the valve, this
parameter can be set so that the LCD is displayed in a positive direction.

Select this function in the menu interface, press (O] button to start setting, and the parameter will
flash. Press buttons to set parameter and press (O] button to confirm.

8.3.2.19.DIAG
Diagnostic parameters. Select this option in the menu interface, press©] button to enter.
8.3.2.19.1. PST

Partial stroke test parameters. The parameters STPOS, RANGE, STEP, and DIR are associated
with the stroke of the initialization.

Select the parameter option in the menu interface, press (O] button to start setting, and the
parameter will flash. Press buttons to set parameter and press(0] button to confirm.

To perform PST function (partial stroke test), please refer to section 8.2 for details.

Option Description
S/W Enable or disable partial stroke test. The parameter oFF is disabled, and the
parameter on is enabled.
STPOS Starting position for partial stroke test.

The tolerance range for the starting position. For example, the starting position
RANGE i1s 50% with a tolerance range of 2%. Only perform partial stroke test when the
valve position is within the range of 48% to 52%.

STEP Step stroke.

Stroke direction for partial stroke test.

DIR uP: The actuator moves upwards, from the starting position to the upper limit of

the target position.
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do: The actuator moves downwards, from the starting position to the lower limit
of the target position.
uP do: The actuator moves up and down, first moving from the starting position
to the upper limit of the target position. Then move from the upper limit
of the target position to the lower limit of the target position.

Upper limit of the target position = STPOS + RANGE + STEP,
Lower limit of the target position = STPOS - RANGE - STEP,

TIME

Limit time for partial stroke test. Unit: seconds. After starting the partial stroke
test, if the limit time is reached and the actuator has not yet moved to the upper
or lower limit of the target position, the test is considered to have failed. Please
set this value reasonably based on the actual operating condition of the valve.

8.3.2.20.SPLIT

This function is used for split range control.
The SPLIT sub-function options S MIN and S MAX respectively set the minimum and maximum
values. It is recommended that the difference between S MAX and S MIN should not be less than

30.

Select this function in the menu interface, press (O] button to enter sub-function option, press
buttons to select option S MIN or S MAX, press (O] button to start setting, and the parameter
will flash. Press buttons to set parameter, it can be modified quickly by pressing or
button continuously, finally press (O] button to confirm.

96



Intelligent Valve Positioner IP6000d Series (Flameproof Type) User’s Manual

Valve stroke(%)
(POS)
A

10 +——————— — — —— — — — — — — — —

90 -

70 —

Positioner 1 Positioner 2

50

40 -

30 -

20 H

T T T T 1 T T T T
10 20 30 40 S0 60 70 80 90 100

P> Set-point signal(%)

Figure 41. SPLIT

8.3.2.21.EXT

This function is used to optimize the display of position values at 0% and 100% of the stroke
endpoint.

When the valve position is at 0% or 100% of the stroke endpoint, the position value displayed on
the LCD may not be 0% or 100%. For example, displaying 0.2% at 0% of the stroke endpoint. If the
user wants the position value to be displayed as 0%, set this function parameter. When the absolute
value of the difference between the position value and 0% or 100% is less than or equal to the
parameter value, the LCD displays 0% or 100%.

Select this function in the menu interface, press (O] button to start setting, and the parameter will
flash. Press buttons to set parameter, it can be modified quickly by pressing or
button continuously, finally press (O] button to confirm.

8.3.3. Error message during initialization

Sign Meaning Possible reasons Solutions

_ ; "
® No air pressure or ® Check air source and it’s pressure

insufficient air to make sure that it meets the

ERR 1 | Actuator action error requirement
pressure S ,
® Eliminate air leakage

® There is a leakage
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from actuator or
positioner.

For non-separate
type positioner,
rotation angle of
actuator feedback

lever or rotating

® The non-separate

type positioner is not

installed correctly.
As aresult, the
rotation angle of
actuator feedback
lever or rotating
shaft doesn’t meet

the installation

® For the non-separate type
positioner, in the initial interface
(NOINI), adjust the installation
position by the angle sensor
percentage value displayed on
LCD, make sure the minimum
and maximum percentage
difference of the angle sensor
rotation is greater than 16%.

ERR 2 . )
shaft is error. requirements.
For separate type ® When running the @ Ifit’s in the manual initialization
positioner, valve manual initialization, operation process, press
stroke does not meet the difference from buttons to re-calibrate END 1 and
requirements. END 1'to END 2 END 2, make sure that difference
doesn’t meet the
) ) percentage value between two
installation ) o
. endpoints of sensor is bigger than
requirements.
16% (non-separate type) or 8% (
separate type).
For the non-separate type positioner,
in the initial interface (NOINI), adjust
the installation position by the sensor
o percentage value displayed on LCD.
error minimum .. . -
The positioner is not Make sure that minimum percentage
ERR 3 | stroke value of . o
installed Correcﬂy_ value of sensor = 2%. For the
sensor . .
separate type positioner, readjust the
D value. Make sure that minimum
percentage value of sensor >
12%(ELin1) or 2%(ELin2).
For the non-separate type positioner,
In the initial interface (NOINI), adjust
the installation position by the sensor
. percentage value displayed on LCD.
Error maximum L . )
The positioner is not Make sure that maximum percentage
ERR 4 | stroke value of

sensor

installed correctly.

value of sensor < 98%. For the

separate type positioner, readjust the
D value. Make sure that maximum
percentage value of sensor <

92%(ELin1) or 97%(ELin2).
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8.3.4. Tips of menu option or function cannot access

When setting menu option parameters or running initialization, the following signs may appear to

indicate that they cannot be accessed. See the table below for specific instructions.

Sign Meaning
P1 Write protection is on.
P Do initialization for the linear stroke valve, the reference point of the feedback
lever is not calibrated.

8.3.5. Menu function options summary description

Options Functions Parameter value Factory settings
| TYPE Actuator t i Lin Turn FLin ELin1 Li
r in in
ctuator type setting ELind
2 INITA Auto initialization
3 INITM Manual initialization
Calibrate 4mA set point .
4 CAL—4 mA ) Current signal AD value 655
signal
Calibrate 20mA set i
4 CAL—20 mA L Current signal AD value 3277
point signal
Set the directi f set
5 SDIR e e CITECHOn OF 8¢ HSE FALL riSE
point signal
Lin
6 CHAR Select characteristic 1:25 1:33 1:50 Lin
curve nl:25 nl:33 nl:50
FrEE
0.0%
7 FREE—FR 0, FR Cus'tom parameters 0.0% — 100.0% 5.0%
5...FR 100 settings etc. to
100.0%
8 DB Set dead band 0.2-10.0% 1.0%
Set minimum value for
9 LIM—L MIN stroke range limit 0.0% — 100.0% 0.0%
function
Set maximum value for
9 LIM—L MAX stroke range limit 0.0% — 100.0% 100.0%

function
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Set the acting direction
of position display,

10 YDIR set-point display and riSE FALL riSE
position feedback signal
output
Set minimum value for

11 CUT—C MIN , : 0.0% — 100.0% 1.0%
tight cut function
Set i lue f

11 CUT—C MAX | o amimii Ve or 0.0% — 100.0% 100.0%
tight cut function
Set position display and

12 POS feedback signal output FS LS FS
standard

13 FACT Reset to factory setting

14 WP Write protection oFF on oFF

15 ACT Acting mode selection
Calibrate the reference

16 REF point of the linear
feedback lever

17 REC—HOURS Running hours count 0-876000 0

17 REC—P CNT Positive deviation count 0-99999 0
Negative deviati

17 REC—N CNT ceative deviation 0-99999 0
count

17 REC—CLR Clear data recording
Enable or disable the

17 REC—S/W ) oFF on on
data recording

18 LCD LCD display direction uP do uP

A PST-S/W Enable or disable PST oFF on oFF
PST starting position

A PST—STPOS , 0.0% — 100.0% 100.0%
setting
PST starti iti

A PST—RANGE SHATHINg POSTHON 0.2% — 10.0% 2.0%
tolerance range setting

A PST—-STEP PST step stroke Setting 1.0% — 98.8% 10.0%
PST stroke directi

A PST-DIR STORE CHECHon uP do uPdo do
setting

A PST-TIME PST limit time setting 1s — 100s 50s
Set minimum value for

20 SPLIT—S MIN split range control 0.0% — 70.0% 0.0%
function
Set i lue f

20 SPLIT—S MAX | 0 i VArue for 30.0% — 100.0% 100.0%
split range control
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function

Optimization display of
21 EXT stroke endpoint position 0.0% — 10.0% 0.0%

value

8.4. HART DD file and DTM file description

8.4.1. Device dynamic variable description

Dynamic variable Description
PV Position setpoint percentage value
SV Position percentage value

8.4.2. Device custom function description

The device custom function is in the Detailed setup directory of the DD file and DTM file. The
function options and descriptions are shown in the following table:

Options Description

TYPE See chapter 8.3.2.1 for details.

INIT Automatic initialization start or stop, initialization status indication.
For the initialization function, please refer to Chapter 8.3.2.2 and Chapter
8.3.2.3.

SDIR See chapter 8.3.2.5 for details.

CHAR See chapter 8.3.2.6 for details.
FREE See chapter 8.3.2.7 for details.
DB See chapter 8.3.2.8 for details.

LIM See chapter 8.3.2.9 for details.

YDIR See chapter 8.3.2.10 for details.

CUT See chapter 8.3.2.11 for details.

POS See chapter 8.3.2.12 for details.

FACT See chapter 8.3.2.13 for details.

REC See chapter 8.3.2.17 for details.

Setpoint Setpoint value setting.
Status System status indication.
DIAG—PST | See chapter 8.3.2.19.1 for details.
The options and descriptions in the INIT directory are shown in the following table:
Options Description
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INIT status Initialization status indication.
INIT start Automatic initialization starts.
INIT stop Automatic initialization stops.

INIT status signs and descriptions are shown in the following table:

Signs Description
NOINI Uninitialized.
FINSH Initialization finish.
STEP1, STEP2, STEP3 Initialization steps.
ERR 1, ERR 2, ERR 3, ERR 4 Initialization error message.

The options and descriptions in the Setpoint directory are shown in the following table:

Options Description
PV Device dynamic variable.
SV Device dynamic variable.

Setpoint source

Set the setpoint source. Can be set to 4-20mA or HART, the default is
4-20mA.

When set to 4-20mA, the setpoint value is determined by the external
4-20mA signal. When set to HART, the setpoint value is determined by
the input value from HART communication.

The HART Setpoint input option is jumped out from the directory. It is

used to enter the setpoint value.

HART Setpoint input

Enter the setpoint value if Setpoint source is set to HART.

The options and descriptions in the Status directory are shown in the following table:

Options

Description

Working status

System working status.

Cutoff status

Cutoff status in automatic mode.

Working status signs and descriptions are shown in the following table:

Signs Description
NOINI The system is not initialized.
Config mode The system is in menu configuration mode or performing initialization.
Auto mode The system is in automatic mode.
Manu mode The system is in manual mode.

Cutoff status signs and descriptions are shown in the following table:

Signs Description
No The system is not in cutoff status.
Cutoff down Cutoff status corresponds to C MIN.
Cutoff up Cutoff status corresponds to C MAX.
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The options and descriptions in the DIAG—PST directory are shown in the following table:

Options Description
Parameters PST parameters.
Test Operate PST.

The options and descriptions in the PST—Test directory are shown in the following table:

Options Description
PST start Start PST.
PST stop Stop PST.
PST status PST status indication.

PST status signs and descriptions are shown in the following table:

Signs Description
Not running PST is not running.
Running PST is running.
SUCS PST is successful.
FAIL PST is failed.
8.5. Feedback signal

The positioner can be optionally equipped with a 4-20 mA feedback signal. It indicates the
percentage value of the valve position.

The feedback signal module is based on a two-wire system, it needs 24V DC power supply. The
feedback signal will stop updating after entering the menu.

8.6. Adjust air flow

® Restrictors YID and Y2@ can reduce air output to increase the stability of positioning for
small volume actuators.

® Turning the Restrictors in clockwise direction with a flat blade screwdriver can reduce the air
flow until it is cut off.

® When adjusting restrictors, it is recommended to close them first and then open them again
slowly.

® Make sure two restrictors are turned to the similar position for the double-acting actuator.

103




Intelligent Valve Positioner IP6000d Series (Flameproof Type) User’s Manual

(D Restrictors Y1

Figure 42. Air flow adjustment

@ Restrictors Y2, only for double-acting actuator.

9. Trouble shooting

Contents Possible reasons Solutions
Error electrical connections. Check the electrical connections
No current output from current | Make sure that there is current output
LCD has no source from the current source.
display The current source is out of

specified range

Use the proper current source.

output in OUT1
or OUT2
(Without any

action)

Others Consult with manufacturer.
The air supply pressure is| Check the setting of the air pressure
There is no air abnormal reducing valve.

No input current

Make sure the input current is proper.

(4-20mA DC)

Accessory pipe leakage

Check the pipe and connection to make
sure that there isn’t any leakage.

Others

Consult with manufacturer.

Bad accuracy
(Linear and
hysteresis

phenomena)

The air supply pressure changes

Check
abnormality of the air supply pressure

whether  there is  any

reducing valve

The mounting bolts loose

Make sure the mounting bolts are

tightened.

The connection place between
the positioner and the actuator
has gap

Check the connection.
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Adjust the current output signal.

Set-point value deviation - ——
P Calibrate the set-point signal.

Others Consult with manufacturer.

10. Warranty terms

1. If the product is found to have quality problems which are confirmed by our company staff,

customers have after-sale services for product maintenance or free replacement in the warranty

period. Service response time is 24 hours (excluding non-working days).

2. The warranty period of the product is based on the company’s latest warranty policy, which is

no less than 12 months after the sale.

3. The following situations for repaired product do not belong to the warranty range:

(1) The date is not in the warranty period.

(2) The product is disassembled without authorization and permit by the product company.

(3) The damage causes from the operation which is not according to the product instruction

manual or other human factors. Including but not limited to:

1>
2>
3>
4>

5>

The product surface has collision scars.

Error wiring or error power supply makes the product damaged.

Parts and accessories are lost.

The product is damaged due to the oil entering the product without oil separator or
filter pressure reducer being installed.

Error using the waterproof electrical connectors makes the product damaged.

(4) Force majeure (natural disasters) causes product failure or damage.

4. According to the actual situation, the product company offers the free or fee-based

maintenance services outside the warranty range.

5. The terms become effective since the two sides signed a supply contract.
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