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ffLcD L AD fiREfR#% (O R#IN, RERIF YA AD (32700 BRTE LCD L. i
i 4 mA MR 20 mA #) # 1F 52 K S5 B 76 K 4-20mA REfE SRR IE.

50 B B 8% 4-20mA 5 5 R E A 50%( 12mA ), Tii 7 B &5 % bs 5k B 1915 5 52%( 12.32 mA ),

RUIRERSMENMBFERRENESHEIMME. SLmhE T I b Brd 85 585 1Kk B E i

SRENREMN, BHE RGN 4-20mA {55 R € M R

8.3.2.5. SDIR

BEThHE R % B 4-20mA REME S5 X E B 2 B B3R &
XRRWRFRIE, % O RABSHRE, SHNKERH. & HxESH.
% (O] BHAEE.
wRESHEM

& i

riSE 4 mA — 0%, 20 mA — 100%.,

FALL |4 mA — 100%, 20 mA — 0%,

PEEBREME (%)
A

1OO< ————————

FALL

»w
4 mA 20 mA PUERT
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i 34.SDIR

8.3.2.6. CHAR

F b i 2672 1R o i 5 T AT RE D R 5 &

bt B ARG, @ BREREE R AR E R (Hmddt ). HraTbigf
0 AR DT D o ok ks B R OR

REFmERLIGE, % O RABSEHERE, SHNKEER. & i E .
% (O RemiLEL.

Fi 1 ih 2 3 Bk
] i
Lin frE el SRITTRR 11 Bk &,
1-25 MEREMESHITREL 125 FG 2 LEHRX R,
1-33 MEREESHITITER 133 Fa2LEHX R,
1-50 frE el S MITT R 1:50 5% A 2 X £,

n1-25 MEREESHITTRELY 125 REEHLERXR.

n1-33 MEREESHITITRELY 133 REEHLERRXR.

n1-50 B REBSRMTEL 1:50 REF G2 HLERX R,

R hE X EREESRIMTREELRER. B 0-100%H8) % € [ G/
FrEE | FRRD A 21 e & A S LT ix & 17 B IEEh 0-100%H) {5 . 1 £ FR 0,

FRS, ..., FR100 ZEWi % B (.
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&I 117 (%)

100

0 100 © PLEBLEM (%)

B 35.CHAR

8.3.2.7. FREE

ix B CHAR T fig % W FrEE &5 % i 2 i £ {4 .

FREE ) T fE %W % FRO, FRS5, ..., FR100, 3t 21 M iRE M.

R IEFILTIRE, % (O) RMATIHRREFHRME, & MR RE R, % (O i
HESERE, SBNEET. % BB, 8% (Y] e (A] BT PR %
SH. % (O] L.
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RIIATHR (%)

100 +——— — — — — — — — — . ——— — =

9 |- ——"—"—-—""-—""—"———————

80

70

60

50

40
30 4— — — — —

20

10

.
O 10 20 30 40 50 60 70 80 90 100 PLEBUEME (%)
Pl 36. FREE

8.3.2.8. DB

ER X R E .

I 37 B 5 1 3 % 7 1 2 o] B 25 fi B X i B T IR I, 2 A A T8 R B T A A O
Tk,

Bln, WA EME A 50%, HEEHD 1%, WS FR iR A FE 50619t Bl P A 08 19 3h 1
i SRS s B A8 E S0+1% 8 B 1A, 098 2 e ol B2 e 8 4 0 67, 3 2% £ IR B A T 50198 L 1A

MARBAIRG, TEEXEAMBRS. XD, EHEERESE.

RHEhR IR, % (O MABSERE, SHNKER. % HrESH,
Batk () #e (A @ ie s a8, % (O BHmLER.
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8.3.2.9. LIM

B T B8 T PR AR I 0 L 4 B A R T L R Y T
LIM i) 3h i 7 0 L MIN 1 L MAX 4 3 3% B BR B4 2 /R K 1
REhRFRINGE, % (O] WA TFIRERRME, % A &S FIHEER LMIN
% LMAX, %O BSERE, SRNEESR. % A #xESH, H5k& ) #5%
W RahdEmsi. % O #MmilEX.
4?@1?& (%)

100+ — - — — — o __
A |
7
il
Ji‘?’;
i
il
it
i
R
e
|
|
|
i o |
T rrrrrrrrrr - rr 11" 71T 1T 1T 1 [N (y)
0 10 20 30 40 50 60 70 80 90 100 ﬁﬁ?ﬁ%ﬁ (%
B 37.L1IM
8.3.2.10.YDIR

BEohREM T RE REM@ TR, A E Ew DR G B R BHE S R Eh 1R 5 .
ERAMEFILIDE, & (O RABSERE, SHIBER. % HtixESH.
% (O] wmilER.
X BB BEM

] i A
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riSE | REMER. MEEERUKMERGES LD ETHES.

FALL | REMEERFR. MEARRUKMERBEESWEATRES.

8.3.2.11.CUT

WM T EMBEANRATHERITELRARELTH. SRMADREERE, 7
[ R T oL U T

CUT i FIhEE & TR C MIN A1 C MAX 7 913X B B /h ik k1.

EHh I ThRE, % (O #El A T Ihfe i 4R 1, f% HERE R T IhREE T C MIN
g CcMAX, % (O] ABSHERE, SHNKEER. % HxESH, 5% (v #
B (A] RTHREBRSH. % (O REINBK.

B CMIN Hobt, EERMAREM. 4 CMAX % 1000, EETHLRMEM.

ERIMTEMKS, BxEHB < CMINB, ®ITEL%H: YREME = CMAXH, ¥

[TE 2T,

TReXMEE, SREME > CMIN+1% B, RITEERSXMHKS.

EREFTHFRE, YREMH < CMAX-1% B, WIIEEZA2THFRE.
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100

BT (%)
A

l 5
100 frEBeEl (%)

A 38.CUT

8.3.2.12.POS

Bboh B T ik E AL B s MR B 1S S A
ERA ARG, % O RABSERE, SHIMBER. % HtxESH.
% (O] HHIAEE.

RESHEW

piRy | i3

8 B FR B 15 5 a4k 12 B AR AT F% 0-100% . 3% 52 1 DA SE B 1 1 3% (I8 71 o
FS

A% LMIN fl LMAX S %W,

i B B R AR S 5 5 R 0-100%80 7 Rk % 78 LMIN #1 L MAX £ % 2 [f]
LS

WG . & 18 ULt ks il B R
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BEE (%)

PEEME R (%)
BEMEER (%)

0 30 40 50§60 70 80 90 100

PliTHE (mm)

7

0O S5 10 15 20 25 30 35 40 45 50

k \

L MIN L MAX

B 39.77f: POS=FS, LMIN=20%, LMAX=90%

e (%)

0 10 20 30 4050\ 60 70 80 90 /100
\ / PEMEER (%)
BREEER (%)

| AUATRE (mm)

0O S5 10 15 20 25 30 35 40 45 50

\ \

L MIN L MAX

40.7:%: POS=LS, LMIN=20%, LMAX=90%
8.3.2.13.FACT

FEfakEAL) K.
FRPEFIIGE, ki O W3BALWEH RE. KEM RER, FELTA

Mgk X, LcD B 7 FINSH.

8.3.2.14.WP

WA S HERIIIE. BB oFF AERIKE, S8 on HhERIHE.
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BRI € B &% 1Peo0oD RF (R ) B+
FRAMEFLIDE, % O RABSHEE, SHINEER. % HRESH.

% (O] wHilE.
NERPHBR, K2 RBEMSELEER, MiEERREN REDELEET.

8.3.2.15.ACT

fEMTRERE. TRNBER . TR ERA R RN P8 k.

8.3.2.16.REF

HTRRBEFSEARE. | ZNBER. TREBRAEA P RELER.
8.3.2.17.REC

E s Bkt k. SHEkELET FACT hEERIkRE M) .
0 R B8 2

] i 8

HOURS BT /M B, LA b R IR IR R

B RS EAMEAT, HEfmaeTEmhEn, FETmNHt
P CNT SR AT R R B S B e IR MR REE KT R,
HMEREB TR E+10%F 8@ 12, Rkt ik,

S kB EAMEXT, BEMELTEMRER, HFETHRL
NCNT | R B HUMAr e M A B 1 5 0 B woe M b R R & Ak T e,
AWt mERS X E+10%IF R 128, Rt ik,

& %2 HOURS, PCNT, NCNT idk. REC T Brp kIt IhtE, Kik (©]

IMWEGHBET. EREZENR, LCD 7 FINSH,

CLR

S/W FERXMEEILR. 25 oFF kM, B8 on WIFRE.

44



BRI EMS 1P6000D R5 (FREE) B+

8.3.2.18.LCD
WA RBEERBEE RN, 38 uP hIERNER, S8 do hRMBR. WBETE
a1 FACT e Rk B ) .

HEIAMETRREN, mMRREFERWEREMWTLE, ik E kS 85 s 5 EmnE

RRFmEFLIDE, % O RABSERE, SBNEER. i E .
% (O] mmiNE.

8.3.2.19.DIAG

8.3.2.19.1. PST

Wi NS 5. 55 STPOS. RANGE. STEP. DIR ¥ B #1151t J5 1947 1% .
YRR ERBSUER, % O BABSERE, 3HBNEET. % RRESH.
# (o) BEmIAEEL.

AT PST g (AT M), HER 82 HEi.

] i 8

S/W H BRI TR hEE. B8 oFF hXH, % on HHFE.

STPOS A A7 A kA R B

R EMEZEE. i, RIGAE 50%, &ELEK 2% RA LW

RANGE . BT
TE 48%~52% 0 Ml 1 $h AT 36 2 47 F2 3R .
STEP L RURIR:
AT AR IR B 47 FE i ).
DIR

SR uP: AT LR, NEGMEBDFHEAE LR,
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SHME do: SATHUA I TR, WA G B A5 b 21 H ke b & TR
SHE uPdo: AT E T, ENRGAMEBDFHHAE LR, &
W H b bz & L PRS2 B H e f E TR

H#: i & FIR =STPOS + RANGE + STEP.

Hisfi ® FIR =STPOS - RANGE - STEP,

WA AT IR PR B R . Bfi: B, BRI ARG, 242k R
TIME WHE], PR ARBHEE A E ERS TR, WA RN LK. BR
TR 1EpRBTREAERERE.

8.3.2.20.SPLIT

Wb Th B T o R A

SPLIT ) T ) #E & 1 S MIN #I S MAX 4l i & 7 X H /D K. X B S MAX
'S MIN #7725 # WA /DT 30,

REhE BRI, % (O A TIRERFEME, % WA REFTHEER S MIN
B SMAX, #% (O] MIFESHILE, SHNGET. % WA REBESH, #5% ) #
& (A) HETREEKSE. % (O REILEK.
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RIITR (%)

100 + — — — — —
90 |
80
70 -
DL 1
60
50
40
30 -

20

10 H

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

B 41.SPLIT

8.3.2.21.EXT

b 3 6 O Ak S R A7 B R 0% R 100% 4 0 i B A .

54 i) fif 7E 47 295 05 0%, 100% b0, LCD BRiifi & [ ol 884k 0% 100%. Hin
TEA7 R A 0% B s 0.2%. MRMPABIULMERETH 0%, WETEELDESH. 4
fEES 0%B 100%M % [H 1) 4 % /0 T % T %S B amt, LCD i3 0%H 100%.

R EFLIGE, % (O RABSHKE, SHNEER. % HRESH, 5
() s (A R hEBERSH. % (O #milER.

833. MEALRBRRER

b it e i it 0 B %3 %5 &

ERR1 |HIT&a{ERR (@ TRBENIIBEES |0 KESBMIRIES,

47
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A5

® E fif 7% B[] 4F fE

o

RBESLEE.

o HRRTmSIE.

MTERRRE | @ ERBEAEMELES | o XTI EAEME,
fir 25, [ BT FIfr . BoRE AT % R B 4% (NOINI) T, i
% 2 i v 5% 2 fh T 304 oh b i 5 ) o & LCD kw1 fh B 1 &
R, ST e R HEK. &AL AR R R A
R E i ds, T B, EhEEREEIR
BC 1 18 147 B A MrkaERMLEHRKT

i JE % K o 16%.
HR o FHWMe, Tk |® MREETFIHMEMEME
% I END 1 A1 END 2 o, W
B AT B 0 00 2 1 A #t % 7 b5 £ END 1 A1 END
it & K 2, 08 5 A A7 1 i 1R B £
BREAMLEBKT 16%
(A thX) B 8% (4 fk

A o
ERETERD | EMGEEESIINM. WT AR RE M E, Emh
fig % % f# (NOINI) F, #jd LCD
R i 5 RS o b fE AR
RRME. BEREAIER

ERR 3

b3 i N Wy A
nOEHENDE. HEERE
A lw/ME=12%

% 2%

ME =2%.

( ELinl )

( ELin2 ).
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BREITEMS 1P6000D 5 (REE) AP FH

ERERETERK | EMESRESMN, MEEMEREMDS, FEHH
{4 . Rl (NOINI) F, M LCD

FERE RS E R
RRAE. EHEREE R
Kl <98%. X F 4R fi
W, BV D ME. FHEERE
B2 K fH <92% (ELinl )

5 97% (ELin2 ).

ERR 4

8.3.4. 3R B TRV 2 2h 6B o ik U I 4 m

B ER AL S B Gs T i em RS MR T hER Rk, REREHL
T#%.

e i 1 7 i B
Pl SRR
P2 HUBRR B SE SRR E, Tl BT BT D317 6 fe 4 1k .

83.5. XMIBAEMIL R KM

% 9 Thek S8 B wE
1 TYPE AT HL R R E Lin Turn FLin ELin1 ELin2 Lin
2 INITA B ah m i b
3 INITM Fahmiaft
4 CAL—4 mA 4mA RE B SRIE i {55 AD 655
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BREITEMS 1P6000D 5 (REE) AP FH

4 CAL—20 mA 20mA X ERESKRIE YHi {55 AD i 3277
5 SDIR RERS HmKE riSE FALL riSE
Lin
. 1:25 1:33 1:50
6 CHAR R 1 b 2 o 1% Lin
nl:25 nl:33 nl:50
FrEE
0.0%
7 FREE—FR 0, FR s 5.0%
HENSHEE 0.0% — 100.0% °
5...FR100 etc. to
100.0%
8 DB B X ik B 0.2 -10.0% 1.0%
9 LIM—L MIN IFRERHIh R/ X E 0.0% — 100.0% 0.0%
9 LIM—L MAX ITRERHIERKEKE 0.0% — 100.0% 100.0%
REBE - MEMED R
10 YDIR KB RBESHERE riSE FALL riSE
& 5 Ik B
11 CUT—C MIN XMek/MERE 0.0% — 100.0% 1.0%
11 CUT-CMAX | B AkERE 0.0% — 100.0% 100.0%
i B s MRS S
12 POS o FS LS FS
br dfE % B
13 FACT WEH) KE
14 WP B R oFF on oFF
15ACT & Ak 5%

16 REF

BT ERBN S % b
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BREITEMS 1P6000D 5 (REE) AP FH

17 RECHHOURS | 11 /M % 0-876000 0

17 REC—P CNT IE 1 fii 2 IR B 0-99999 0

17 RECHNCNT | e £ k% 0-99999 0

17 REC—CLR = Bl %

17 REC—S/W il EE B GE S A oFF on on

18 LCD 2m BE SR J5 uP  do uP

A PSTHS/W JF B8 5% PST oFF on oFF

A PST—STPOS | PST & #ifii & X & 0.0% — 100.0% 100.0%
PST 2 45 i B % 2 70 Bl ix

A PST—RANGE 0.2% — 10.0% 2.0%
B

A PST—STEP PST B # 7 f2 ik & 1.0% — 98.8% 10.0%

A PST—DIR PST 7 #2 Ji I ix & uP do uPdo do

A PST—TIME PST F Bt 1] ix & 1s— 100s 50s

20 SPLIT—S MIN | 4 F2 42 i Ih 6 /D (i i B 0.0% — 70.0% 0.0%

20 SPLIT—>S MAX | /M FE & Hl Th b K R & 30.0% — 100.0% 100.0%

21 EXT fr #2 v A0 B (IR 1L B s 0.0% — 10.0% 0.0%

8.4. HART DD X 1 DTM X # i §

84.1. REDETERY

WEEE

i#h &
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BREITEMS 1P6000D 5 (REE) AP FH

PV

fir & %€ At

SV

fir & A 7 b f

8.4.2. W HEXWEEHEY

% % B € LI EETE DD SCH#1 DTM X ) Detailed setup H 5% T . I #E % A1 A n F % By

7N

Th 88 % W #id
TYPE 8321 &Y,
INIT BaimiatesirgiF ik, MR EETR.
MG ThAEE I 8322 MYTMIEN 8.3.2.3 M i,
SDIR R 8325®Y
CHAR R 8326®
FREE W 8327 B
DB 8328 BT
LIM 8329 &Y,
YDIR ¥ 83.2.10 HETi,
CUT W 832113,
POS W 83212 F T,
FACT W 83.2.13 &5,
REC ¥ 83217 BT,
Setpoint X EM[XE.
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BREITEMS 1P6000D 5 (REE) AP FH

Status RERBHET.
DIAG—PST | £ 8.3.2.19.1 &¥i.

INIT H 3% T [ 2 8 5 5 A0 8 T 5% B

&R 3%

INIT status

MR ER T,

INIT start

Hah it e

INIT stop

ERURR R AR

INIT status 1 25 55 0 f 2 o F 3% Bf o

REHR i

m

NOINI Rt

FINSH B4k 52 B

STEP1, STEP2, STEP3 WAL T

ERR 1, ERR 2, ERR 3, ERR 4 MG RIE TR,

Setpoint H 5% T i 2y BE % 15 Ml 48 & I 5% P

T B %

i &

PV

SV

Setpoint source WEREMRKR. TREN 4-20mA 5 HART, FHikk 4-20mA.

BB A 420mA J5, REREHMID 4-20mA FEHRE. Bk
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BREITEMS 1P6000D 5 (REE) AP FH

il HART Setpoint input 3%

B & HART J5, %% &% €8 H HART i#
W, EHTWMAREG»HLE.

A RERRE. Bk

HART Setpoint input

B H g A % E T 2.

Status H 3k FIhfk

TR A A R R PR

Thee R B
Working status ZETIHERE.
Cutoff status AR T R ARE.
Working status {k 25 5 33 fl ## 38 i F % Bion -
RERFR # B
NOINI R ARME.
Config mode RETXAREEAR T E IRk
Auto mode ButtashEA,
Manual mode RRAETFHRA.
Cutoff status Ak 35 b5 R #1418 o0 F 5 Piow -
REBFR ik
No AEANERARE.
Cutoff down Z 5% M C MIN %1
Cutoff up 5% M ¢ MAX B,

DIAG—PST H X T i) 3 g &
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BREITEMS 1P6000D 5 (REE) AP FH

h B 25 it 18
Parameters PST B4,
Test # 1k PST.
PST—Test H 3¢ T ) T 5E 2 5 Fl i i i F % By -

h B 25 it 18
PST start B PST iR
PST stop &1k PST MRk .
PST status PST KT
PST status 1k 25 b5 3% B & o0 F & B w

RERR 1

Not running

PST K& 1T,

Running PST @47 H.
SUCS PST X1
FAIL PST %k .

8.5. R g%
EMNE A EEHE 420mA KIRMIES. RRGESHEERERITEE 2.
FMNRORMESER D Z&H, FEFHMM24v BRBFEMSE. $AZRE, REE
0 B
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8.6. REMT

o MT/MHPTHNMME, FRFATHRDSE WL, Hhetet. hik, THEHYR
fFYIOR Y20,

o [EM—FIRL I B A IR AT, WA E A R AW il .

o RETRMH, BICLHHXH, ARHBERITH.

® W{ERIRMMEIT, BRFA TR R E &M,

“ | |

=
GEYR AN B

O HiRF vl

@ FwT v2, 0E KT WE /AT B R .
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BREITEMS 1P6000D 5 (REE) AP FH

9. W ks &

% it 0 R %3 %5 &
A D ERER T 1 A L 5 0 LSO 4
WL O AR BN\ HUIR IR A LR
LCD Tt i

fi P o R T L i L 3 R

T 1O B A L R

WA (%M.
HEAER)

H 15 [0 7K A 6] i) 7]
‘ “EENAEFR T BN S T ks TR Y 3k E
OUT1 B OUT2
0w 2 5 | RAEREARR I IE B4 A LR (4-20mA DC)
e RAY | mERS EHNR S RE K, ki
fE)
H b 1 I A% 2 &) ) [A]
A EREE BN E WL R 2D E 7 E
TE DL 3 R IR R I g BHAEMBN R BREE

E o 7% P04 17 2% 8 8 4% 30 A 1l B

10 N E L 25 0 % 5

BUE A R %

T % HL I R S 15 S AT R

ik E GBS RITRIE

A

18 ) 7 2 ] i R
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10. REFHK

Lo RAFMARERE, 2RAFARHING, & 550 R %5 E kg e w6
Ja M55 o A 55 e g e 1) Dy 24 /i (R T A B BRSD ).
2. IR R MUK A B R R BOR b, AMKTEBEE 2408,
3. MTHEILEBE M, AR R HE:
(1) 8 3 I PR 0 ) 7 i
Q) RGHAFRUMLTE, HAEFELH™m.
(3) AR hn B 6 90 45 5 1 L Al A\ O R T AR P AR, LA TER R BR T
1> 7 fh % A WA B R
2>t S Bt HLES IR TG AT S TR A
3> ZEMR SR E K.
4> RN T 8 W A B % 0 AR S BT A i R T T S TR AR
5> R % (L0 0 F B K S Sk T BO™ A
@) AAGLERE (BRKE) 5™ b bk g iR
4. ABRT™ T RIGE AR, T2 a8 5% b U5 Bk o 57 Sl 5 4 12 ARk %5 .

5. Rk B W5 % E Bk 5T A R AR R
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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. After installing 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
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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).

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 SRk Iy
S Single acting .
D Double acting Acting H0de

d ExdbIIC T6 Gh; Ex th ITIIC 85°C Db .
Explosion signs

k ExdbIMb
4 o Feedback signal
1 yes gn
0 no HART
1 yes
0 no
1 Linear Mounting kit
2 Rotary
0 no
Pressure gauge
1 yes
S Safe e
T Power off state

N -20~60°C

L -40-60°C Ambient temperature

Sales area (optional),
composed of 3 characters,
J can be empty, this code is
notrelated to explosion-
proofperformance

o MO LR
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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

® Input air

2 bar 3.8 Nm*/h
4 bar 6.4 Nm*/h
6 bar 9.0 Nm*/h
® Exhaust air(Safe)
2 bar 4.7 Nm*/h
4 bar 7.8 Nm?*/h
6 bar 11.0 Nm*/h

Flow

® Exhaust air (Freeze)

2 bar 5.3 Nm*/h
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4 bar 8.9 Nm*/h
6 bar 12.5 Nm*/h

Steady state air consumption <0.4 L/min
Basic error <0.5%
Hysteresis error <0.5%

Electrical connection

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

other thread specifications

Pneumatic connection

1/ANPT (default) or G1/4, please contact sales for other

thread specifications

Weight

4.4 kg

Protection class

IP69K

Explosion signs

Ex db IIC T6 Gb; Ex tb IIIC 85°C Db; Ex dbIMb
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5. Connection description

Finnimamni
| |

‘.\ L oUT+ [/
_OI{I_/
Figure 1.
Electrical
Description
Connection
IN+ 4-20 mA set-point signal +
IN- 4-20 mA set-point signal -
Feedback signal module
OouUT+
18-30 VDC +
Feedback signal module
OUT-
4-20 mA output
The two interfaces are
connected with each other,
*

and the device is in low
impedance mode.

(In low impedance mode,
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Connection description

Pneumatic
Description
Connection
SUP Air supply enter
OUT1 Pilot air outlet 1
Pilot air outlet 2, used for
OouUT2

double acting type.
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the HART communication

function will be disabled.)

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 input signal has attenuation and the user does not require HART communication
function, try to set to low impedance mode. 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— (C—
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'_, I zls 3'0 KEAY O‘ 1 4|ﬂ SIO 6|0 7090 110 131 =
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L = y i HEEERIVa

Short feedback lever Long feedback lever

(Suitable stroke: 10 ~35mm)

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
3 M6 hexagon socket 5 ME6x25
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 stroke mounting 1 Connect positioner and actuator
bracket
M8 hexagon head bolts 2 M38x10
MS spring washer 2 Prevent bolts loosening
MS flat washer 2 Protect contact surface

Driving pin for )
@ 1 Mounted on the main stem of the valve
feedback lever B

7.1.1. Installation of general piping connections

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

NE) )
—

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.
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OV SAD

Figure 10. Driving pin installation
Install the driving pin @) 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

stem of the valve must be the same.

Install the driving pin that matches the feedback lever A.

Driving pin

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
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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.

Figure 12. Feedback lever A and mounting bracket installation
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Figure 13. Feedback lever B and mounting bracket installation
Mount the feedback lever A or B 3 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.

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(0.

Fix linear mounting bracket to the actuator.
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Figure 14. Valve mid-stroke point
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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@D 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

23, 35
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65
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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.

.

)

Air outlet

Figure 21. Schematic diagram of plug and air outlet
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® No mounting bracket is required. Two M8 long screws are used to fix the positioner to the
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
shatft.

N D

Figure 22. Mount to the actuator without piping connections

7.2. Rotary stroke

Rotary actuator mounting components

No. Name Amount Note

@® Adapter 1 Mounted on the positioner main stem.

Hexagon socket .. .
@ 2 M4x8, fix adapter to the positioner main stem.
set screw

Rotary stroke

©) . 1 Compatible for actuators in different specifications.
mounting bracket

@ M6 flat washer 4 Protect contact surface
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M6 spring

® 4 Prevent screw loosening
washer
M6 hexagon
©® 4 M6x10
socket screw
M5 hexagon
@ 4 M58

socket screw

MS spring
4 Prevent screw loosening
washer

©) MS5 flat washer 4 Protect contact surface

Note before installation:

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
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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 is locked on the flat side of the feedback axis.

3.  Mount rotary stroke mounting bracket to the bottom of the positioner.

Figure 25. Rotary stroke mounting bracket installation
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4. Mount the rotary stroke mounting bracket to the actuator.

Figure 26. Installation with actuator
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5. Overall 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.

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
® [nstall the feedback module according to the position shown in Figure 29, and connect
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electrical connectors of the module with the connectors on the circuit board according to the
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

Top line when running the initialization function.

® Display valve position percentage value in operating mode.
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Display parameter values in menu mode.

Bottom line

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

Display function options in menu mode.

Display initialization step and error sign in initialization process.

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.

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.
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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.

o Crrt
J P

NITELINT
T A B

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
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
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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 i
g — I REN
AN AR WA T
VIR AR N VAR VLRI § AN 5

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.

Error code Description

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

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

Err 2
< 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
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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 B Parameter value
:: i ;rrj - :' ':: _.

Number of function
options

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 (0] button to confirm.

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
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the step is showed in the bottom line. Sign FINSH will display on LCD after the auto initialization
is 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 [Q] 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 (0] 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 (0] button to enter sub-function selection operation,
and press buttons to select 4mA or 20mA, press @ 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 (0] button to confirm.

Options for setting parameter

Option Description

riSE 4 mA — 0%, 20 mA — 100%,

FALL |4 mA — 100%, 20 mA — 0%,
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Set-point value(%)
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Figure 34. SDIR

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.
133 1:33 equal percentage transfer relationship between position set-point value and valve
stroke.
150 1:50 equal percentage transfer relationship between position set-point value and valve
) stroke.
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nl-25

1:25 inverse equal percentage transfer relationship between position set-point value

and valve stroke.

nl-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.

FrEE

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
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.

100

Valve stroke ( % )
A

.
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 (0] button to enter sub-function option, and select

set point by pressing buttons, then press (O] button to start setting parameter, and the
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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.

Valve stroke ( % )

100 +——— — — — — — — - — ——— — — =

90 J—=— ===

80

70

60 —

50 4—— — — —— — — —

40 -

30 40— — — — — —

20 H

10 {==

>

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

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
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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.

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 (0] 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.

Physical stroke ( % )

A
'y L 2
Unlimited . :
stroke |
\y/ |
|
SN | Y
I |
N & o
SE ¥ |
= = £ 50
s g ZE |
EE T2 Limited |
5 = E < stroke |
= |
=y L= |
/ |
/ |
" 0 rrrrr o rr o rr e rrrrr I >
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 (0] button to confirm.

Options for setting parameter

Option Description
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SE The setpoint display, position value display, and position feedback signal output are
ri
upward trending.
FALL The setpoint display, position value display, and position feedback signal output are
downtrending.
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 (A
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.
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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
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.
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Figure 39. Example: POS = FS, L MIN =20%, L MAX =90%

Set-point value (%)
60 70 80 90 /100

/ Position value display (%)
Set-point value display (%)

100

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

A

L MIN L MAX

8.3.2.13.FACT

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

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
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flash. Press buttons to set parameter and press (O] 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
PENT 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
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
NCNT the set-point 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.

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

S/W Enable or disable the data recording. The parameter oFF is disabled, and the
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 (0] button to confirm.

8.3.2.19.DIAG

Diagnostic parameters. Select this option in the menu interface, press (O] 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 (O] 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

is 50% with a tolerance range of 2%. Only perform partial stroke test when the
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valve position is within the range of 48% to 52%.

STEP Step stroke.

Stroke direction for partial stroke test.

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

do: The actuator moves downwards, from the starting position to the lower limit
of the target position.

DIR 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,

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
TIME
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 (A

button continuously, finally press (O] button to confirm.
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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

ERR 1 | Actuator action error | ® No air pressure or ® Check air source and it’s pressure
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insufficient air
pressure

There is a leakage
from actuator or

positioner.

to make sure that it meets the
requirement

® FEliminate air leakage

For non-separate
type positioner,
rotation angle of

actuator feedback

The non-separate
type positioner is not
installed correctly.
As a result, 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
(NOINTI), 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

lever or rotating requirements. ioni 0
ERR 2 | rotation is greater than 16%.
shaft is error. When running the
For separate type manual initialization,
ositioner, valve ) [ ) it’s i initializati
p the difference from If it’s in the manual initialization
stroke does not meet operation process, press
_ END 1 to END 2 P PTOCESS, P
requirements. buttons to re-calibrate END 1 and
doesn’t meet the )
END 2, make sure that difference
installation
percentage value between two
requirements. endpoints of sensor is bigger than
16% (non-separate type) or 8%
( separate type).
For the non-separate type positioner,
in the initial interface (NOINI), adjust
error minimum the installation position by the sensor
The positioner is not .
ERR 3 | stroke value of percentage value displayed on LCD.

s€nsor

installed correctly.

Make sure that minimum percentage

value of sensor = 2%. For the

separate type positioner, readjust the
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D value. Make sure that minimum

percentage value of sensor =

12%(ELinl1) 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

The positioner is not Make sure that maximum percentage
ERR 4 | stroke value of

installed correctly. value of sensor < 98%. For the
sensor . '
separate type positioner, readjust the

D value. Make sure that maximum

percentage value of sensor <

92%(ELin1) or 97%(ELin2).

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.

5 Do initialization for the linear stroke valve, the reference point of the feedback
P
lever is not calibrated.

8.3.5. Menu function options summary description

Options Functions Parameter value Factory settings
. Lin Turn FLin ELin1 _
1 TYPE Actuator type setting ) Lin
ELin2

2 INITA Auto initialization
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3 INITM Manual initialization
Calibrate 4mA set point .

4 CAL—4 mA . Current signal AD value 655
signal
Calibrate 20mA set )

4 CAL—20 mA Current signal AD value 3277

point signal

Set the direction of set
5 SDIR o riSE  FALL riSE
point signal

Lin
Select characteristic 1:25 1:33 1:50 _
6 CHAR Lin
curve nl:25 nl:33 nl:50
FrEE
0.0%
7 FREE—FR 0, FR | Custom parameters 5.0%
0.0% — 100.0%
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
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

111




Intelligent Valve Positioner IP6000D Series (Flameproof Type) User’s Manual

Set maximum value for

11 CUT—-C MAX ‘ ‘ 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 deviation

17 REC—N CNT 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 starting position

A PST—RANGE ' 0.2% —10.0% 2.0%
tolerance range setting

A PST—HSTEP PST step stroke Setting 1.0% — 98.8% 10.0%
PST stroke direction

A PST—-DIR uP do uPdo do

setting
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A PST-TIME PST limit time setting Is — 100s 50s

Set minimum value for
20 SPLIT—-S MIN | split range control 0.0% — 70.0% 0.0%

function

Set maximum value for
20 SPLIT—S MAX | split range control 30.0% — 100.0% 100.0%

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.
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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.
CuUT 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
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:
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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 YI® and Y2@ can reduce air output to increase the stability of positioning for

small volume actuators.
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® 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.

~ ||

&

Figure 42. Air flow adjustment
(1) Restrictors Y1

(2) Restrictors Y2, only for double-acting actuator.
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9. Trouble shooting

specified range

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

Use the proper current source.

There is no air
output in OUT1
or OUT2
(Without any

action)

Others Consult with manufacturer.
The air supply pressure is | Check the setting of the air pressure
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  whether there is any

abnormality of the air supply pressure

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.

Set-point value deviation

Adjust the current output signal.

Calibrate the set-point signal.

Others

Consult with manufacturer.
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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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