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TU8355-TU8555 =
BT P B — AR 2 RS W

1 XEAPR—RESNER

1.1 FifE
AP S BTG 3 A P AR B R R A B A R AR .
1H & A AT M E AR EIE S P BT b 1 26 kA 2544

1.2 BEkR%

B&C Electronics [T H & HE4ELLF AR %S

o IATEHEIE (RRUSWAD GBI ARIER), et RUER g A4Ed 5
i)

o  TERAIM L) EF--Carnate (B KF|)-- 7] LSS AR I 4B AR 55, DA R HERE
FAYES R SS

BEAAFMAREAEAR SR, URSEZEAER.

1.3  CE #5id

AN ZETEAE T B R e B4 b v i 34
e 2011/65/EU " Restriction of the use of certain hazardous substances in
electrical and electronic equipment / B il 7 B RN B, 1150 8 Hh 4 ) 5 L8 i R 4 o

e 2014/30/EU "Electromagnetic compatibility / H# & M 11" EMC

e EN61326-2-3/2013 "Electromagnetic compatibility / Hi ke M "
- Industrial use/ T MV &

« EN55011/2009 "Radio-f requency disturbance characteristics/ $H 4Tt 4"
- Class A (devices for usage in all establishment other than domestic)
- Group 1 (Industrial equipment that do not exceed 9kHz)

et FAcE g s/n b FasatiieC €
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INRAEH], NI R4 TR E
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A ERIAR T UL AR I E—F WA 2 A0 22 5, o] DU by 35 Bl O 28 BB A ™ iy
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Rev. C 1)1 Modbus RTU function 06 A1 16
Ja F ID+SN iy &5 3K
g FREHFET Re
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K TR
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Rev. A: BRI,
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2.1 RERTHEEAR

ZPEK AR B T MUV (1SO 7027 - EN 27027) R B HE), T ISR
TN AR BN b AR 2 DL K oK s N o

g
TUS3SS  AITULAR SR, HE0k T AT BN FRAR A0 2T
TUBSSS TR SR % T A 5 B U

TUSSSS.5 i/l T Rek e Um0 55 B WU, PVDF 415

M /%

RGO E:

AW\

o HHUDEIRIMES

o IR BRI A

o RS

o WHE 2% 4-20 mA ISR

« RS 485t 5 B&C WhX B dutEdam, KAEMECEREFY o

PRIT DAEAA B 7 A 30N TAE (W “RAF Ry — 558 20 )

TU 8355 fRLML# 1/ — DM HBNBVERE, B DEM AW, 2RS40
PIBERERAL, DLRFRACK AT, BRI Ia Aa I TR .
AL AT AR A — A W23 MC 6587 Fil MC 7687 {451 £ Thfg.
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AR T AN ] FH 38 0 A% SR s AT PR AP
AT B3 R W] LA B, A AT FAR R B R e G M R T R

b
P g BC 8701 RS485/USB FL i/l 145 #: 2%
TU 8355 i 4

0012.450043 TINE PRk

0012.000624 IO e i 22 25 37 2R (.36 0012.450043)
0012.440040 PVCERHTIE/EA, L=33m

TU 910 TEAE ()

TU 920 VA (R R

1892702 FH T2 25 0 5 08 1 e bk

2713118 O F&, % 1892702

SZ 7521 K& i 3k
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SRR S W

3 BEFMER

AT BTN I 1 A P SR A e (56 e A4 e R A

AT 242 IR FURO 0 S 1 -

o UNI 10893 “Instructions for use/f# FH i}i#H";

« UNI 10653 "Quality of product technical documentation/ = & AR 44 &
o RTHEAT BEAE E BR R IFICR (VIM)H IR E

3.1 FniciiBH
EEANF M, BERTPLRBICL NS, EATE G — M Ma S, s 21505 .
Zﬁ &, WFERATFESHAP, WRZBERIERHERHEIES, SERU82ZEHREK.

Q ER: RS BERER S RRAERTF R R e e

3.2 WA EEF M

AFMAE VRN E LS, MR T GG 23 IR I AgEd,
DA LE SR A PR IR 58 2T A CR

T A8 P X G £ B R R A AR DR R, AT A M A5 P A g A
AR AR TAEN 5

XA T H SR8 53 B 1L 53 bRk o v IS e AR 1 AN 2 30 7 THIA) BT

Filsg, AU EN SR RIERAE, IR &z ah, BRErThe iz
AT EEE) P A B A I 3

SRJE, R AT DA A E O 15 RGBS AN & /42 1 P s (R P 25K
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4 MRHEARSH

4.1  THEENAH

A
ACHR Sk B 5 AT ik FEE IR FE F )

2=
A& AR =M E ) =FE: 100 / 1000 / 10000 FTU
FE S AT Y Y ] DUAT 2 00 A A s R AE

SR
2[%1:7& EEAGIN SR I R R, aneERE  E RIS YR, R BRSNS
TR A b P AR A E I T e AR e S R A R AR R R RS

EEPL

AALIEBAT A 4-20mA HEALHAT H (22 ) b 97 2 DI R (B P T H G R

PR RS 0 th T DA B B PLC, M RAE o sl 47 4-20 mA i A1) BEC B TX
.

BiTHO

T RR B ) RS485 #2211, FH - ml LI ik i B i) ¢ iy 4 LA P W RSk e 31 2, AT DA
HERR PCHL, RS AT HE RS E—> RS 485/RS 232 &% RS 485/USB #f#125 .

KA B&C i, AT DASEIEC R . S 80 B AR

K H Modbus #1%, Function03. 06 F1 16 [F]#£ 0] LI &AL, B SEFRE T
o

{5 FH B&C 24 w1 1 MC 6587 Hi1 MC 7687 44 il A3 3 th [RI R 7] LUXT AR4R Sk 34T (1) 4 D Red A
Al LM A bootloader TRE, sovrd i & M BB AR A -

BAFIEB

ANARIE fs A EAT SURAFIE R AR I A S S 5

PP RT LA 23G9 ¥ BB ARDR A5/ i PR AR A B i B AR A 5 AR 2 ], PASRAS R
RS RE VAR XH Ao A 0 B A B DR i L

FERCPAR I, B B A5 0 158 ) 2 1) PR A ] ] o P S8 AR T 50 L ) DB 45 I T B
TEH
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ARAZIE A% PR S (/) 9 Vde Bl KfE 36 Vdc), EHKHE PLC Bl kAR IR it
Ry R, BRI AR A R SR A B £ 2 TR R R L U

FERCT AR T TARRS S ASERSKATI IR AT FH 79 2 ) ) [ g R L

KM B B A
PR B 8 LS T L ok B A7 43 AT 1 I P 58 17 (585 21 00) "R MC 6587
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W PR RHAS Y
\)
4.2 EHE
4.2.1 —BHH%
BABAREXR
k) 5 x 0.25 mmgq, L= 10 m, sheath in PVC
R -5 °C 3| +50 °C
Ui 44 IP68
Immunity performance loss < WHERER1 %
EMC/RFI conformity EN61326

TU 8355 ##i#%
THERE
TAEES

Ah ST

sz

K&

BINBLL

H ZhiE ¥k

A HE Ok
E4%=R

HE

TU 8555 /41t
TAERE
THEES
AhSERRL

AhfR

KE

HE

TU 8555.5 f9#i#%
TERE

THEES

Ah5ertk

sz

K

BEE

-5 °C 3| +50 °C

0 3] 6 bar 7E 25°CH} / 0 % 3 bar 7E 50°CH}
PVC

60 mm

165 mm

2"NPT

B B

1/4" W4z, 3/8" 4

/NF 3 bar (BRAREE 10 B)

3k 420 g, LR 640 g

-5 °C 3| +50 °C

0 &1 6 bar 7E 25°CK} / 0 & 3 bar 7£ 50° Ch}
PVC

39.50 mm

143 mm

#k 160 g, ik 640 g

-5 °C & +65 °C

0 3] 10 bar £ 25°CH} / 0 3] 3 bar 7 65 °Ch}
PVDF

39.50 mm

143 mm

Bk 160 g, L%k 640 g
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TR S
4.2.2 FTARMVE
EENMESH BRIME
& M/ SRR YIRE (TSS)
=y L i
MEERE 100/ 1000/ 10000 FTU 10000 FTU
22 SRR KT FIRES BT LR
0.0 3 100 FTU 0.1FTU -10.0 110.0
0 | 1000 FTU 1FTU -100 1100
0 % 10000 FTU 1FTU -1000 11000
W2 2%
WA e AR
/NBASAL I B BAE 90%MImI Nt E] 2 3] 220 # 120 ¥
KIBZAE B EE 90%H MRt 2 B 220 # 40 #
=gy 2EEN+10 FTU 0 FTU
RIBEF/IRIZRITE R 70 %] 130% 100%
TR 0.0 % 100.0 FTU 0.0 FTU
W AR TR 0.0 % 1000 FTU 100%
TSS (RN & OFF/ON OFF
TSS W& Hpr %, ppt, ppm, ppb, mg/I
g/l, mg/l, ug/l
TSS /MU E 03 314 0
TSS R~ 100 % 10000 A 10000
TSS/FTU &% 0.010 %] 10.000 1.000
FERRAR R BRINE
VMR AR A B L R AL RR:
o Led JtIE

o MEERIEAEHE_RE

o MERSLHERE

-20-
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SRR S W

R RN BRIAME
REFSER 0.0 F| 200.0%

TER 220.0%

R 50.0 | 200.0%

R ERERSMIMNEET ERE ON/OFF OFF
TEMEE IR led $i3F) 0.0 3 200.0% 10%
TEHRE(ERETE) 100.0 F] 200.0% 200. 0%
WER~

BERHEHRET F16 PXEER3.8/21 mA

B&C #hiX 2 I\, check error command 2 B

Modbus i 2 I, check error function 03 £ &

B BRME
BEAMEALREE RTD Pt100(HE)

BANEE 0 ~ 50.0°C

B R HWE XK

ARSI R BRME
BNV 0.0 ~ 100.0%

wmE ON/OFF OFF
WLk B (DIGITAL MODE=0) BRiAME
FLJ e H S B A R IE L 4-20mA

RN A T 10 -~ 100% 100%
TREERERE 3.8mA/20.80mA

e BRERIX M ID

100.0 FTU &2 8mA/EE IR 16 £
100.0 FTU TSS &7& 8.5mA/EEHIE 16 7
1000 FTU &7 12mA/#:iE FJE 16 &
1000 FTU TSS B2 12.5mA/EEHIR 16 B
10000 FTU £ 20mA/EEBIR 16 7
10000 FTU TSS £ 20.mA/HEE YR 16 B
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R FEAR S
WLk B H (DIGITAL MODE=0) BRINE
KA SRERET (EE):
. ERETE
o BLIFHE
o SMEREERARTR
RS K 2R LR
o FRLR T AL H ORIFAE 3.80 mA 16 B
o BRI AR AR RFTE 21.00 mA 16 75
ERIFFERERMHTESR
B R R B R B4R B RE
HFIhke BRAE
1P B&C ¥ ASCIl / Modbus RTU
PR CRT BASE AR
B&C ID #i¥ ID=01 ~ 99 01 ~ 10*
*last s/n digit, if 0 ID=10
Modbus Htt ID=01 ~ 243 01 ~ 10*
*last s/n digit, if 0 ID=10
FEBERFR A T UNENSHRR
(¥ . B&C ASCIl 1 Modbus RTU i function 03-06-16)
B OSH BRAE
Ez3m| RS485 ALk T
5rEMmEE
55 79 ][] B/ e R PR
BER 2400 / 4800 / 9600 / 19200 %k 9600 B4
pE: iy ) 1000 /500 /250 /125 m

Use in network M %% g F

BEZ AR 32 MRk

-22.
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SRR S W

Ak e YR NN
CENES 9 Vdc %] 36 Vdc
Thie
« Digital mode=0 HBAER 4-20mA, B K22 mA
« Digital mode=1 RIEEEAF 52 8/12/20mA
 Digital mode=2 7mA
AR M ThFE R R R
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W MR B RSN
e

5 &7

5.1 ZE5HE

REENE S

o MUEHRL;

o BRAEFM

5.2 HEMEHREE

1 NIRRT U e
2 PrEREM R R AR
3 PR,

/N T B AR S R S 5

ORAREDHITRL, USRS IR AT

5.3 fEFFIEE

A EAIAEAE, TR A TR T
FEIBHAITE DL T, R i B R AE AR

5.4 TUS8355 [

A £ 156 E 2him i DU RERT

PR IIFIRNIK A, BRI T 1] HERR TR 4 25

SR VURE ] “BEAF (B8 6 T0)” &1 T IR I e d% 2 e F 1 0012.000624 #E4T 2% 5

FERIEHL AT, A B AT A
o EHFERKESEHTIINE;

o EPEKEAIEN PVC % 0012.440040/ & 45 7 S 4
o £ 0012.450043 sk (LHEL

o CREE RS OERS T

o CHHEZIAAEIRAIGRLAS 0012.450043, FEFHATRAERK I

o RAEKE, FFRIITEL L E.

-24 -
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SRR S W

SN BRI R T AR I KRR IRJIANK T 3bar.
SAIFTEDE 08 15 8, SARIRYEMR N 2 /R, HeRkT
N T AL PR RITE TR ROR -
B R BRI n] ARt B B M I A i, R R LR RE il P A7
FEAT A BT A7 A IS O T

AME I B ShE T D e

FERIHER AT, 1EH% W LR AT 8AE, EE:

o IBIERBEYE,
R UEEE Rk B2 sk, DUl G SRSk i e iy, K N B Sk AR Sk
Z [B] Al

I\ WURBAREk, KSR, T AT A S B Rk P

S\ SRR AT BUR KA, (AR I PVC A RO 75 3 A 4
B
TEAERTRE T, #H L B I A A B R A T RAPIRES

5.5 TU8555 %

AR VP T 7 4 P B0 SR I TU 910 5 TU 920 efofis (152 b 5 000 TE 522
B).
AT ARk, AT RS T 100 FTU RS0 T
HE i O TR B4 ARk
S SR N L
BT [ SR
AT FE I RO A, 4R S th T DA FLBE S A A B v (LS IRAE 2 1 A 4 X
SR, DLESREV R 4.
FIRRIANORIA0 A5, DA S I T
RS B S A AT AE KBRSk ST 7521 MY

/N R T /PR AR LR IR AT P2 L -
LB e I2RS 2 &I BUREE L RES /S C
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W MR B RSN

5.6 HSESE

TR LA P )T 0 R SR 43 B AR I (3R 5
5 A 2 ) ERL O O R AR K, TR B SR (i L, S5 B Ik S I R
L) B 2 AT IE R BITRR B, (ELZI0E 5 21 SR G ficith

HLZR B DhRE

B M2k AR#
A RS485(+)
3 RS485(-)
=t tH

gt Pkt (+H
B Pkt (=)

XTI R ERR, 1§ B IAELR ISR, [FINEAE AR TR “ 22 4R (56 55 10)”
B BN AIRRE
P AT S AR (AR A Y 1 AT (¥ 1 o

I\ yyoi Re4ss B s (B R 0) ELBEER S, LA
BT
REw e gy, mBENER, EEHSAEELEMY RELE, 17185 p/n 2423405
(5x0.25 - D 5.70 mm).,
B B AR, S B TR AR T R S

5.6.1 DUEAMRERES] B&C KR

AR, 7 DR 1R L %42 5] B&C Electronics A &) [ &7~ 1% BC 7335 - BC7635
- BC 7687 - BC 6587, N T fAAMATIIEH, FIHABATRIRE S e
o ECEZIFENN 4-20 mA BINME S

AR R

PRANRST [R) 5E 555

& 2R S = U PN

FE B4 0-20 mA B 4-20 mA;

Hr i N AR RS AR IR P BE i T A

FRIRAR S HI S RER T kIR

=R BC7335 BC7635 BC7687 BC6587
e 20 20 20 25
B 22 22 22 23
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SRR S W

3

G IERL BNX L ORI, R] DU Y2 B SCGR Fr S (1 10 %/ RS T SRR HE T g
i ERHE, VRANERAEAE DX (1 5 A T M (0 4

R A7 AT DU Rttt S 1 B I P Bl R AT A e, A 2 e A oo R AL
THOL A R A By 7 SO RSk B EAT R

5.6.2 EREM4 (RS485)

X TIRRAE R A 1R V)T 1) RS485 IXAIFLEFT .«

XA RV B B A A Fr 2 AN /5 B S8 R I

LA NIk Syl

U 2R e A N IKEN AR P A AR PRI RS e Al i, U R ERR B AR ZR TR AN A R . £
XFEOLR, MAXTEAERZ RN —A LR AR R Rp HBH,  DLERFFZRER IR AL I TR )5 Bl 5%
PFURBhAL).

RS 485
filo A
RCﬂ filo B ﬂ
) J J o J ’
' Nodo Nodo Nodo
1 2 32

3 DU G 1A i1 A A G R I

AN SR BA T B R R A N LR L RN R R, BE DY 1AM RS A I i e %
IR AN B BOTHAE, T LIS IS 4 N5 2 g H L A3 BB A H A SRR AT AL U 28 3

RS 485
filo A
RCﬂ filo B ﬂ
) J J o J ’
' Nodo Nodo Nodo
1 2 32
K2. AC%&i1k

fEF A IOR T HGKE, BT
10 nF (150 m) - 22nF (300 m) - 47 nF (600 m) - 100 nF (1000 m).
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W MR B RSN

5.6.3 UAFFiB AR AERS] B&C FIXER

FEX BT, AL R SL i35 B&C Electronics A& R FE MC 7687 I MC
6587,

AIAE R DIRETE S WA AR I BAR T

FRIRAR S HI S HE R R

B MC7687 MC6587
St 40 35
He 37 32
B 39 34
K 38 33
5.7 KRB

2R B IR AR RSO0, RISy R T L7 B8 AL B TR 26K
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BAE ST W

6 HIEPE

6.1 TAEEHE

ASURE DN B R SR A T S R ECNE BT R i, OEHGEED G B BUE B b, B
T T U RSB 28 B BRI S R L MU R B LS

TU 8355 Al TU 8555 # L AH HIZLAMYG, PRI ULl B AN S2 A dh U R 520

SRR

ISR SRR G SN TSI, BRI RO SR T RERL BB R W R A
MAMIBLE, (EBIU TR R, R A S HMENTEE T, AR /M
it

ORI T, PSSR, LR Bk A 2 2 BB O B
OB G2 TU 8555 (b RS EE, DDA S A2V AL TU 910 / TU 920 sk
it

6.2 HIEHRN

TR AT DL B AR B A e A R AR .

PERA S N A, 20D B “digital mode= 0”.

BRI AR, WA & “digital mode= 1/27,

HEE T TSRS, RSk E A S, BT E A R

6.3 R

AR T, SRR 4-20 mA I e VR RR B da e, Pl ELEER S PLC B i
SRBEHE

R = S R SL AT DL 323 B&C Electronics A ] (1143 BC 7335 - BC 7635 - BC
7635.010 -BC 7687 - BC 6587, fu¥FwonillEll, FEHEULh AN BEE S/ o4k g Al —
RS 2

PRELFRAL T T M E B A “digital mode= 07,
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W LY

RSk B 1 P 08 b B R 52 (B AT 7 B 2 A .
2R, PRI STERE TR 16 B PRASE Tk, HRff AT DUt b L
2 o R

« =M N0.0 ~ 100 FTU BN 8 mA;

e =FfEAN0~ 1000 FTU K4 12 mA;

« =N 0~ 10000 FTU KA 20 mA;

Q) ASRAE 2 ) 18 FP AT 1) I B P9 A R BT T RS485 H AT 114
), KK AN, 4-20 mA HLIf ] B 20 R AT 1
(lEaENEE Snpip
AR SRAE IE S IRV RGIN 21 RS485 83 4T 4E LA BN, IREDRFHE A B A (e
R Tma, FEAEH AR T BETE ) -

A JA R EAS 5 (52 b R 215 5 3as " (58 30 U2)”), PRIk HLdiidm
Hi5E 16 F27E 3.8 mA 2 21.0 mA Z [alBkER, RIA TS QLmlift /a1
ERE, SMERmE s E R
HPTT IR E A EAAERS %7 84h

6.4 HFHA

FERFHET, AR RS485 A AT 1 5 F k& T H I, FEEHS] PC 11
WUF, ARETEE A RS485/RS232 5k RS485/USB (4 BC 8701 )i Huis, #if =t
RS485, %4 % H B&C i (ASCI)F1 ModbusRTU(Function03 - 06 -16) 4 .

MHEHE B R, LT 2 Bkt A

EMHIE 2 S, R E S 5“digital mode = 178 “digital mode = 2”Jit & JEFE,
DUIER Sk #4852 25 FR VS iy 2 BB el 0 28 i A P SR AU KT sh i 4

XF T digital mode = 1, &I LIt HHRE A H AR BT adk LU 481 0 ek 800 2R 8 /12 /
20mA.

X} digital mode = 2, WLkl B4 H KT A 7TmA.

R ERRAS SEA R AL IR PR R .
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BAE ST W

6.4.1 B&C iR il
16 ) T B ) £ 07 BURR Sk T DL 5 PC WL b AT O & B AR HE R A . (19l

Hyperteminal).

Mode of transmission

Code set ASCII

Number of bits per character:

- start bits 1

- data bits 8

- parity no parity

- stop bits 1

Error check (only A command) BCC

Speed 9600 baud(default)

Command format using ID (01 + 99) or (1 + 99)

1 or 2 byte ID probe (01 + 99 or 1 + 99)

1 or 2 byte of command

n byte to be inserted if required by the command

1 byte <cr> (carriage return) end command

The probe transmits only if the ID sent is correct or is 00.

& Do not use the 00 ID if the transmitter is in network to avoid com-
munication conflicts.

Command format using ID + SNXXXXXX

1 or 2 byte ID probe (01 + 99 or 1 + 99)

8 byte serial number (SNXxXXxxX)

1 or 2 byte of command

n byte to be inserted if required by the command

1 byte <cr> (carriage return) end command

The probe transmits only if the ID + serial number sent is correct or if it is 00 + serial
number.

A If the communication port is set to a different speed the probe will
not communicate.

Q All the available commands are listed in the following pages.

The list of commands implemented in the probe is always
available by sending the command Help.
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COMMANDS USING ID

HELP
Command format: ID + H <cr>
Example: if ID=14 type 14H <cr> or 00H <cr>

By sending the command H the probe responds by sending a record containing the list
of available commands with a brief description of their meaning.

TUSX55 TURBIDITY PROBE 100/1000/10000 FTU Rev.fw:3.00 S5/N:123456

00H <cr> Help menu
00Aa <cr» Acguisition

00Mx <cr> Digital mode: ogoo {(0=analeog l=digital 2Z=dig.LP)
000x <cr> Analog cut 4/20mA: 0003 (1=100.0 2=1000 3=10000 FTU)}
00Nx <cr> TS5 measure: gooo0 (0=0FF 1=0N)
00Ux <cr> TS5 unit: 0o00e i1=% Z=ppt 3=ppm 4=ppb)
(5=g/1 é=mg/1 7=ug/1)}
00Gx <cr> TS55 decimal point: 0000 {0-3 decimal point)
00Wx <cr> TS5 full scale: 10000 peoints 100-10000 points)
00Px <cr> TS55/FTU factor: 1.000 (0.010-10.000}
00Xx <cr> Scalabkle cutput %: 0100 (10-100% full scale)
O00RLx<cr> RT90% large signal 0040 s (2-220s)
O0RSx<cr> RT90% small signal 0120 = (2-220s5)
00Vx <cr> Standard zerc FTU: 0.0 FTU (0.0-100.0 FTL)
00Tx <cr> Standard FTU: 10000 FTU (0.0-10000 FTU)
002 <cr> Zero ecalibration: not done ) (10 FTU max) (00ZR reset zero)
005 <cr> Sens. calibration: not done 100.0% (70-130% (00SR reset sens)
00c <cr>» Check signal cal.: not done 100.0% (50-200% (00CR reset check)
O00Kx <cr> Check enakle: ooao (O0=cff 1=on)
00Fx <cr> Check fouling: o010 (0-100%)
00¥x <cr> Check dry: 0200 (100-200%)
00Dx <cr> Last cal date: eo/00/00 (XX/XX/XX, XX=00-593)
00Ix <cr» ID B&C': 00Qe (01-98)or(1-993)
00Ex <cr> ID modbus: 0008 (1-243)
00Bx <cr>» Baud rate: 0003 (1=2400 2=4800 3=9600 4=18200)

Type ID number or 00 before command. Example, if ID=15 type 15A or (00A <cr>
Use 00A <cr> if only one probe is connected
Query commands: O00H?,00Z?,0052,00C7

PARAMETERS QUERY

Command format: ID + H? <cr>
Example: if ID=14 type 14H? <cr> or 00H? <cr>

By sending the command H? displays a record containing the code and the identifier fol-
lowed by all parameters including the results of calibrations.

The record transmitted uses the "," as separator.

Record format:
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TUBX55- 02,FW:3.00,5N:123456,M:0000,0:0003,X:0100,RL:0040,R5:0120,V:
. e L L T I o L ETTT [N S R R
0.0,T: 10000, Z:not done O0FTU ,S:not done 100.0% ;C:not done
+.. I "N [ “SUR ISR ST IR SRR R TR IR SR

100.0% ,K:0001,F:0010,Y:0200,D:00/00/00,IA:0006,EA:0006,BR:0003,B
cesetiasel seseTPiocs | peeetasiel taveaFoesn] sesetacecliecctescele:sateess
CC:4BB8,N:0000,U:0006,G:0000,wW: 10000,P: 1.000,xx

N S I U R N (R AR [N SRR [N U PR S

TU8X55 Probe code (TU 8355 or TU 8555)

02 Probe identification number (for ID < 10 visualization with blank/zero as
first character according to the mode used in setting the ID)

Below are transmitted parameter values measured by the probe with the format NAME

PARAMETER: VALUE.

FW:3.00
SN:123456
M:0000

0:0003

X:0100

RL:0040

RS:0120

V:0.0

T:10000

Z:not done OFTU
S:not done 100.0%
C:not done 100.0%
K:0001

F:0010

Y:0200
D:00/00/00
IA:0006

EA:0006
BA:0003
BCC:4BB8
N:0000

U:0006

G:0000

W:10000
P:1.000

Firmware version

Probe's serial number

Operating mode

Analog output/scale setting

Scalable output

Large software filter value

Small software filter value

Zero calibration solution value

Sensitivity calibration solution value

Zero calibration outcome (not done, ok, error)
Sensitivity calibration outcome (not done, ok, error)
Check signal calibration outcome (not done, ok, error)
Check signal activation

Check fouling value

Check dry value

Last calibration date

ID B&C protocol

ID Modbus protocol

Baud rate

BCC EEPROM check

TSS measure (OFF/ON)

TSS scale unit

Decimal's number TSS scale

TSS full scale points

TSS/FTU factor
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XX 2 byte BCC of transmitted record

The record transmission is ended by <cr> <lf>.

EEPROM BCC check use

The EEPROM BCC check is a summary of the probe configuration state. When the param-
eters are set and calibration has been done, the value of the BCC remains constant until
the next change of parameters or calibration. A variation of the BCC value without
changing any parameters means the probe’s configuration data has been altered.

BCC calculation

The BCC messages sent by the probe is calculated as the XOR of all the bytes making up
the message (excluding <cr> and <If>) and divided into 2 nibble.

The two nibbles are then transformed into their ASCIl codes.

The BCC transmitted at the end of record is used to check the validity of records re-
ceived.

ACQUISITION

Command format: ID + A <cr>
Example: if ID=14 type 14A <cr> or 00A <cr>

By sending the command A, the probe responds by sending a record containing the code,
the ID, date, time, and the value of all the measures.

Record format
- TSS measure OFF

TU8X55- 10 0.0 01/01/01 00:00:00 £ 100.0FTU £+ 100.0% + 20.0°C *
St S 4. | . - | - St [ S
10% + 200% + Oerr £ 36.0% + Qerr 18/11/10xx
TSS measure ON
TUO8X55- 10 0.0 01/01/01 00:00:00 £ 100.0FTU + 100.0mg/1 + 1.000 +
.+ + T | - | I S S+ R T
100.0% + 20.0° t 10% + 200% t ferr + 36.0%
.t +.. | . .t. | ¥ | -+ | . | ..t
+ Qerr 18/11/10xx
TU8x55 Probe code (TU 8355 or TU 8555)
10 Probe ID
0.0 Power voltage (not implemented)
01/01/01 Date (not implemented)
00:00:00 Time (not implemented)

Below are transmitted the parameter values measured by the transmitter with the fol-
lowing format:
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Measuring - Sign of measure (if positive is sent a blank)
- Value of measure (6 characters - right alignment)

Measuring unit - 4 characters - left alighment
- 1 blank (ASCII 32)

+ 100.0 FTU Turbidity value
+ 100.0 mg/l TSS value (if TSS enabled)

+ 1.000 TSS/FTU factor (if TSS enabled)

+100.0 % Check signal value

+20.0 °C Temperature

+10% Check fouling value

+ 200 % Check dry value

+ Oerr check error 0= no error 1=fouling error 2=dry error

+36.0% Average signal value related to external light

+ Oerr Flag error 0= no error 1= high external light error 2= indeterminate

measure error

At the end of the record, the probe sends the date the last calibration procedure, then
2 bytes containing the BCC of the string sent.

18/11/10 Last calibration date
XX 2 byte BCC

The record transmission is ended by <cr> <lf>.
BCC calculation

The BCC messages sent by the transmitter is calculated as the XOR of all the bytes of
the message (excluding <cr> and <If>) and divided into two nibbles.

The two nibbles are then transformed into their ASCIl codes.

BCC use

The BCC can be used if you want to create a master program that interrogates the
probe.

The BCC is used to check the validity of records received.

DIGITAL MODE

Command format: ID + M + x <cr>
Example: if ID=14 and digital mode = 1 type 14M1 <cr> or 0OM1 <cr>

Response of the unit: <cr><If>ID+ M + x <cr><If>  command executed correctly

Response of the unit: none command failed

The probe can be configured to operate in digital mode (digital mode = 1 or 2) or in
analog 4-20 mA mode (digital mode = 0).
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@ For this command, and for all the following commands the re-
sponse of the sensor is a replica of the command received with the
addition of a <If> line feed (head) at the beginning and end of the
response.

ANALOG OUTPUT

Command format: ID + O + x <cr>
Example: if ID=14 and analog out = 1000 FTU scale 1402 <cr> or 0002 <cr>

Response of the unit: <cr><If> ID + O + x <cr> <If> command executed correctly

Response of the unit: none command failed

4-20 mA analogue output can be matched to one of the following scales.
Set parameter:

x=1 for 0.0 + 100.0 FTU scale

x=2 for 0 + 1000 FTU scale

x=3 for 0 + 10000 FTU scale

A The analogue output is associated with the TSS measurement if en-
abled.

TSS MEASURE

Command format: ID + N + x <cr>
Example: if ID=14 and TSS measure = ON type 14N1 <cr> or OON1 <cr>

Response of the unit: <cr><If> ID + N + x <cr> <If> command executed correctly

Response of the unit: none command failed

Set parameter:
x=0 for turbidity measure
x=1 for TSS measure

To check whether the entered value has been received type command H.

Enabling of TSS measurement acts on the 4 + 20mA analogue re-
transmission and changes the format of the command A.

MEASURE UNIT FOR TSS

Command format: ID + U + x <cr>
Example: if ID=14 and TSS measure = mg/l type 14Ué <cr> or 00U6 <cr>

Response of the unit: <cr><If>ID + U + x <cr><If>  command executed correctly

Response of the unit: none command failed

Cod. 280178355 - Rev. C
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Set parameter:

x=1 for measure unit %
x=2 for measure unit ppt
x=3 for measure unit ppm
x=4 for measure unit ppb
x=5 for measure unit g/l
x=6 for measure unit mg/l
x=7 for measure unit pg/l

To check whether the entered value has been received type command H.

DECIMAL POINTS FOR TSS

Command format: ID + G + x <cr>
Example: if ID=14 and decimal points forTSS measure = 2 type 14G2 <cr> or 00G2 <cr>

Response of the unit: <cr> <If> ID + G + x <cr> <If> command executed correctly

Response of the unit: none command failed

The TSS decimal point changes only the value display but does not change the TSS/FTU
conversion factor.

To check whether the entered value has been received type command H.

FULL SCALE FOR TSS
Command format: ID + W + x <cr>

Example: if ID=14 and full scale forTSS measure = 5000 type 14W5000 <cr> or 00W5000
<Cr>

Response of the unit: <cr><If>ID + W + x <cr> <If> command executed correctly

Response of the unit: none command failed

To check whether the entered value has been received type command H.

TSS/FTU FACTOR
Command format: ID + P + x <cr>
Example: if ID=14 and TSS/FTU factor = 0.500 type 14P0.500 <cr> or 00P0.500 <cr>

Response of the unit: <cr> <If> ID + P + x <cr> <If> command executed correctly

Response of the unit: none command failed

The conversion factor is applied to the turbidity value read by the probe.

Example with scale = 100.0 FTU, turbidity measure = 45.3 FTU, TSS measure unit = mg/
[, TSS decimal points = 3:
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TSS/FTU factor TSS value
0.010 0.04 mg/l
0.100 0.45 mg/l
1.000 45.3 mg/l
10.000 45.30 mg/l

Example with scale = 1000 FTU, turbidity measure = 674 FTU, TSS measure unit = g/|,
TSS decimal points = 3:

TSS/FTU factor TSS value
0.010 0.006 g/l
0.100 0.067 g/l
1.000 0.674 g/l
10.000 6.740 g/l

To check whether the entered value has been received type command H.

OUTPUT SCALE FACTOR

Command format: ID + X + x <cr>
Example: if ID=14 and scale factor is 50 % type 14X50 <cr> or 00X50 <cr>

Response of the unit: <cr> <If>ID + X + x <cr> <If> command executed correctly

Response of the unit: none command failed

To check whether the entered value has been received type command H.
Example of scale factors:

Scale factor Full scale value

100 % 100 / 1000 / 10000 FTU
50 % 50 / 500 / 5000 FTU

20 % 20 / 200 / 2000 FTU

10 % 10 / 100 / 1000 FTU

LARGE FILTER (Response time 90 % large signal)

Command format: ID + RL + x <cr>

Example: if ID=14 and the response time relative to signals of large variation is 100 s
type 14RL100 <cr> or OORL100 <cr>

Response of the unit: <cr><If> ID + RL + x <cr> <If> command executed correctly

Response of the unit: none command failed

To check whether the entered value has been received type command H? or H.
The large filter can be set from 2 to 220 seconds.
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SMALL FILTER (Response time 90 % small signal)

Command format: ID + RS + x <cr>

Example: if ID=14 and the response time relative to signals of small variation is 100 s
type 14RL100 <cr> or OORL100 <cr>

Response of the unit: <cr><If> ID + RS + x <cr><If> command executed correctly

Response of the unit: none command failed

To check whether the entered value has been received type command H? or H.
The small filter can be set from 2 to 220 seconds.

ZERO SOLUTION VALUE

Q It is preferable to use a turbidity standard for the zero calibration
with FTU values close to zero.

The standard value for the zero calibration must be within the
100 FTU scale.

Command format: ID + V + x <cr>
Example: if ID=14 and the standard solution is 0.2 FTU type 14V0.2 <cr> or 00V0.2 <cr>

Response of the unit: <cr> <If> ID + V + x <cr> <If> command executed correctly

Response of the unit: none command failed

To check whether the entered value has been received type command H? or H.

SENSITIVITY SOLUTION VALUE

Command format: ID + T + x <cr>

Example: if ID=14 and the calibration solution is100.0 FTU type 14T100.0 <cr> or
00T100.0 <cr>

Response of the unit: <cr><If>ID + T + x <cr> <If> command executed correctly

Response of the unit: none command failed

To check whether the entered value has been received type command H? or H.

ZERO CALIBRATION

Perform the zero calibration with standard solution of zero or with a known turbidity
solution.

The value of the solution should be inserted through the command "Zero solution value”.
The zero calibration is performed on all three scales starting from the lower one.

Zero calibration should be performed before sensitivity calibra-
tion.

Command format: ID + Z <cr>
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Example: if ID=14 type 14Z <cr> or 00Z <cr>

Response of the unit: <cr> <If> ID + Z <cr> <If> command executed correctly

Response of the unit: none command failed

Possible results:

‘ok’ calibration done
‘error’ error during calibration
'not done' default factory calibration value

To check the result of the sensitivity calibration using the Z?, H? or H.

In the event of a successful test with the A, the reading in FTU must be close to the
solution used for calibration.

@ If the operation has failed (error) is kept the value of the previous
zero.

Inspect the state of the surface of the lenses and, if necessary,
clean the surface with a soft cloth.

ZERO CALIBRATION RESET

Command format: ID + ZR <cr>
Example: if ID=14 type 14ZR <cr> or 00ZR <cr>

Response of the unit: <cr> <If> ID + ZR <cr> <If> command executed correctly

Response of the unit: none command failed

This command allows you to restore the zero value to the default values.

Verify the outcome of the operation with the command Z?, H? or H and check the line
"Zero calibration: not done".

ZERO CALIBRATION TEST

Command format: ID + Z? <cr>
Example: if ID=14 type 14Z? <cr> or 00Z? <cr>

Response of the unit: <8 characters outcome> command executed correctly
>pblank> <7 characters value>
<4 characters measure
unit><cr> <If>

Response of the unit: none command failed

Record format

oK . LU

B S T L e T L T U

Possible results: ok / not done / error.
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SENSITIVITY CALIBRATION

Perform the sensitivity calibration with formazine standard solution or with a known
turbidity solution.

The value of the solution should be inserted through the command "Sensitivity solution
value”.

The zero calibration is performed on all three scales.
Command format: ID + S <cr>
Example: if ID=14 type 14S <cr> or 00S <cr>

Response of the unit: <cr> <If> ID + S <cr> <If> Command executed correctly

Response of the unit: none Command failed

Possible results:

'ok’ calibration done
‘error’ error during calibration
'not done' default factory calibration value

To check the result of the sensitivity calibration using the S?, H? or H.

Send a command A to test if calibration was successful. The reading in NTU should be
as close as possible to the value of the solution used for calibration.

Q If the operation has failed (error) check that the probe is actually
immersed in the standard solution.

Inspect the state of the surface of the lenses and, if necessary,
clean the surface with a soft cloth.

In the case of a negative result the probe restores the previous
values of sensitivity.

SENSITIVITY CALIBRATION RESET

Command format: ID + SR <cr>
Example: if ID=14 type 14SR <cr> or 00SR <cr>

Response of the unit: <cr> <If> ID + SR <cr> <If> command executed correctly

Response of the unit: none command failed

This command allows to return to the default sensitivity value of 100.0 %.

Verify the outcome of the operation through the command S?, H? o H and check the line
“Sens. calibration: not done”.

SENSITIVITY CALIBRATION TEST

Command format: ID + S? <cr>
Example: if ID=14 type 14S? <cr> or 00S? <cr>
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Response of the unit: <8 characters outcome> command executed correctly
>blank> <7 characters value>
<4 characters measure
unit><cr> <If>

Response of the unit: none command failed

Record format

T I T e T [ e T (T

Possible results: ok / not done / error.

CHECK SIGNAL CALIBRATION

Before performing the calibration check the condition of the surface of the lenses and,
if necessary, clean with a soft cloth.

The probe must be properly immersed in the liquid without the presence of air bubbles
on the surface of the lenses.

Command format: ID + C <cr>
Example: if ID=14 type 14C <cr> or 00C <cr>

Response of the unit: <cr> <If> ID + C <cr> <If> command executed correctly

Response of the unit: none command failed

Possible results:

‘ok’ calibration done
‘error’ error during calibration
'not done' default factory calibration value

The "Check signal cal.: not done” message will mean the parameter is turned to the de-
fault value through the command C?, H? o H.

In case of a positive outcome 'ok’ check with the command A, the check signal reading
should be about 100%.

CHECK SIGNAL RESET

Command format: ID + CR <cr>
Example: if ID=14 type 14CR <cr> or 00CR <cr>

Response of the unit: <cr> <If> ID + CR <cr> <If> command executed correctly

Response of the unit: none command failed

This command is for turning the check signal to the default value 100%.

To verify the calibration results of the control signal using the C?, H? or H and check the
line "Check signal cal.: not done."
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CHECK SIGNAL CALIBRATION TEST

Command format: ID + C? <cr>
Example: if ID=14 type 14C? <cr> or 00C? <cr>

Response of the unit: <8 characters outcome> command executed correctly
>blank> <7 characters value>
<4 characters measure
unit><cr> <If>

Response of the unit: none command failed

Record format

B T T T T e e

Possible results: ok / not done / error.

CHECK SIGNAL ACTIVATION

Command format: ID + K + x <cr>
Example: if ID=14 and you want to enable the check signal type 14K1 <cr> or 00K1 <cr>

Response of the unit: <cr> <If> ID + K + x <cr> <If> command executed correctly

Response of the unit: none command failed

Set the parameter:
x=0 to disable the check signal
x=1 to enable the check signal

The enable check signal allows to have information about:

« dirty or damaged lens' surface (see the command "Check fouling” to set the alarm
limit);

» the probe is not well immersed into the sample or there are air bubbles close to the
lens (see the command "Check dry" to set the alarm limit);

« the ambient light is too high and saturates the turbidity signal.

CHECK FOULING

Command format: ID + F + x <cr>

Example: if ID=14 and you want to set the alarm for dirty cell to 10% of the check signal
type 14F10 <cr> or 00F10 <cr>

Response of the unit: <cr> <If> ID + F + x <cr> <If> command executed correctly

Response of the unit: none command failed

Command for setting the alarm limit of the dirty or damaged lens surface.
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CHECK DRY
Command format: ID + Y + x <cr>

Example: if ID=14 and you want to set the alarm for dry cell to 150 % of the check signal
type 14Y150 <cr> or 00Y150 <cr>

Response of the unit: <cr><If>ID +Y + x <cr> <If> command executed correctly

Response of the unit: none command failed

Command for setting the alarm limit of the dry cell or air bubble presence near the lens.

LAST CALIBRATION DATE

Command format:ID + D + XX/XX/XX <cr> (XX =00 + 99)

Example: if ID=14 and the date to be inserted is 11/05/18 type 14D11/05/18 <cr> or
00D11/05/18 <cr>

Response of the unit: <cr><If> 1D + D + XX/XX/XX <cr> command executed correctly
<|f>

Response of the unit: none command failed

This command allows to store the last calibration date.
The date field is 8 characters to be written in the proposed format.

ID OF THE B&C PROTOCOL

Command format: ID + | + X <cr>

Example: if ID=14 and the new ID (identification) to enter is 07 type 14107 <cr> or 00107
<Cr>

Response of the unit: <cr> <If>ID + | + x <cr> <If> command executed correctly

Response of the unit: none command failed

If ID is less than 10 depending on the input mode the first digit will then be displayed
as blank or zero in controls O0OA and O0H?.

If you want a view with a zero first you must enter the ID with 0 as 00107 but if you want
it with the blank you have to type it without 0 example 00I7.

The probe activates the new ID immediately after the response to the command.

ID OF THE MODBUS PROTOCOL
Command format: ID + E + x <cr>

Example: if ID=14 and the new ID (identification) to enter is 07 type 14EQ07 <cr> or 00EQ7
<Cr>

Response of the unit: <cr> <If> ID + E + x <cr> <If> command executed correctly

Response of the unit: none command failed

The probe activates the new ID immediately after the response to the command.
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BAUD RATE
Command format: ID + B + x <cr>
Example: if ID=14 and the new speed is 2 = 4800 baud type 14B2 <cr> or 00B2 <cr>

Response of the unit: <cr> <If>ID + B + x <cr> <If> command executed correctly

Response of the unit: none command failed

The probe activates the new baud rate immediately after the response to the command.
Set parameter:

x=1 for 2400 baud

x=2 for 4800 baud

x=3 for 9600 baud

x=4 for 19200 baud

-36 - Cod. 280178355 - Rev. C



TU 8355 - TU 8555 S
OPERATING PROCEDURE electrondcs

COMMANDS USING ID + SNXxXxxxx

From release R3.00 it has been added the possibility to query the probes by inserting
the serial number of the probe in addition to the ID for all the commands provided.

Example: the command to acquire the measurement of a probe with ID=14 and
SN123456 can be performed with:

interrogation using ID 14A <cr> or 00A <cr>
interrogation using ID+SNxxxxxx 14SN123456A <cr> or 00SN123456A <cr>

The interrogation with ID + SNxxxxxx becomes a unique command thus allowing to be
able to insert more than 99 devices on the network, limit imposed by the commands
with ID.

A command is also provided with serial number broadcast ID + SNO0O00OO to which all the
probes respond.

SEARCH PROBE TYPE, ID AND SERIAL NUMBER
Command format: ID + SN? <cr>

Example: if the ID is known (ID=14) type 14SN? <cr> to know code and serial number or
type 00SN? <cr> to search all the probes in the network.

Response of the unit: <6 characters code> <2 charac- command executed correctly
ters ID> <6 characters serial
number> <2 characters BCC>

<cr> <If>
Response of the unit: none command failed
Record format:
TU8355,14,123456 , xx
-+ | + |

This command allows to search all the probes in a network.
The probes respond by providing their identity: code, ID, serial number.

The probe response occurs after a random time chosen by the probe itself between 8

time intervals: 0 ms, 200 ms, 400 ms, 600 ms, 800 ms, 1000 ms, 1200 ms, 1400 ms to

avoid as much as possible an overlap of the answers when there are more probes on the
network.

If there are more probes, some overlap of communication will be unavoidable.

The master device must manage the probes search by disabling the commands of the
probes it has found, repeating the search command several times until it has found all
the probes in the network.

At this point the master can re-enable the commands of the probes he has found.

To disable and re-enable the probe commands, see the command ID + SNxxxxxx + MUx
<cr>.

The automatic management of probes is implemented in the MC 6587 and MC 7687 in-
struments of the B&C Electronics.
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DISABLE/ENABLE COMMANDS USING ID

Command format: ID + SNxxxxxx + MUx <cr>

Example: to disable commands using ID of a probe with ID=14 and serial number 123456
type 14SN123456MU1 <cr> or 00SN123456MU1 <cr>

Response of the unit: <cr> <If> ID + SNxxxxxx + MUx command executed correctly
<cr> <If>

Response of the unit: none command failed

Set parameter:
x=0 to enable commands using ID
x=1 to disable the commands using ID

When the probe is disabled to commands using ID:
e can only execute commands with ID + SNXXXXXX;
e does not run the probe search command ID + SN?.
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6.4.2 MODBUS PROTOCOL

On the probe, in addition to the ASCII B&C protocol, is implemented the Modbus RTU

protocol limited to the function 03.

In Modbus communication network the probe operates as a slave device.

RTU transmission mode

Coding system 8-bit binary
Number of bits per character:

- start bits 1

- data bits (menus sign before) 8

- parity no parity

- stop bits 1

Errors verification CRC-16

RTU messages format

Pause transmission

duration 3,5 bytes

Address 1 byte (8 bits)
Function 1 byte (8 bits)
Data N bytes (N x 8 bits)

Errors verification

2 bytes (16 bits)

Pause transmission

duration 3,5 bytes

For a correct synchronization of the transmission the receiving unit interprets the end
of a message when it doesn't receive any characters (bytes) for a time equivalent to the

transmission of 3.5 characters (bytes).
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MODBUS FUNCTION 03 (0x03)
Function 03 (MASTER QUERY)

Address 1 byte 1 + 243 (probe ID)

Function 1 byte 03 (read holding register)

Start address data HI 1 byte Start address of registers

Start address data LO 1 byte

Number of registers Hi 1 byte Number of registers (2 byte x register)
Number of registers LO 1 byte

Errors verification 2 bytes CRC-16

The transmitter considers valid the message if CRC-16 valid, ID valid and function=03.
Function 03 (SLAVE ANSWER)

Address 1 byte 1 + 243 (probe ID)

Function 1 byte 03 (read holding register)
Number of byte of sent data |1 byte 2x number of sent registers
N byte of data N byte Values of registers

Error verification 2 bytes CRC-16

If you query requesting registers outside the defined limits, the probe answers assigning
zero to all of the registers out of range.

If an error occurs in the request, the response takes the following form:

Address 1 byte 1 + 243 (probe ID)
Function 1 byte 0x83 (read holding register + error)
Error 1 byte 2 = illegal data address
3 =illegal data value
Error verification 2 bytes CRC-16

Time between the end of the query and the beginning of the response about 100 ms.
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MODBUS FUNCTION 06 (0x06)

Function 06 (MASTER QUERY)

Address 1 byte 1 + 243 (probe ID)
Function 1 byte 06 (write single register)
Address data HI 1 byte Address of the register
Address data LO 1 byte

Value of the register HI 1 byte Value to be written
Value of the register LO 1 byte

Errors verification 2 bytes CRC-16

The transmitter considers valid the message if CRC-16 valid, ID valid and function=06.
Function 06 (SLAVE ANSWER)

Address 1 byte 1 + 243 (probe ID)
Function 1 byte 06 (write single register)
Address data HlI 1 byte Address of the register
Address data LO 1 byte

Value of the register HI 1 byte Value to be written
Value of the register LO 1 byte

Errors verification 2 bytes CRC-16

When writing some calibration commands (eg zero calibration), the probe responds to
the request and then remains silent for the time necessary to perform the operation.

If an error occurs in the request, the response takes the following form:

Address 1 byte 1 + 243 (probe ID)
Function 1 byte 0x86 (write single register + error)
Error 1 byte 2 = illegal data address
4 = slave device failure
Error verification 2 bytes CRC-16

Time between the end of the query and the beginning of the response about 100 ms.
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MODBUS FUNCTION 16 (0x10)
Function 16 (MASTER QUERY)

Address 1 byte 1 + 243 (probe ID)

Function 1 byte 16 (write multiple registers)

Start address data HI 1 byte Start address of registers

Start address data LO 1 byte

Number of registers Hi 1 byte Number of registers (2 byte x register)
Number of registers LO 1 byte

Number of byte 1 byte 2 byte per register

Value of registers n byte n = 2 byte x number of registers
Errors verification 2 bytes CRC-16

The transmitter considers valid the message if CRC-16 valid, ID valid and function=16.
Function 16 (SLAVE ANSWER)

Address 1 byte 1 + 243 (probe ID)

Function 1 byte 16 (write multiple registers)

Start address data HI 1 byte Start address of registers

Start address data LO 1 byte

Number of registers Hi 1 byte Number of registers (2 byte x register)
Number of registers LO 1 byte

Errors verification 2 bytes CRC-16

When writing some calibration commands (eg zero calibration), the probe responds to
the request and then remains silent for the time necessary to perform the operation.

If an error occurs in the request, the response takes the following form:

Address 1 byte 1 + 243 (probe ID)
Function 1 byte 0x90 (write multiple registers + error)
Error 1 byte 2 = illegal data address

3 =illegal data value
4 = slave device failure

Error verification 2 bytes CRC-16

Time between the end of the query and the beginning of the response about 100 ms.

BROADCAST COMMANDS

Modbus 06 and 16 queries can be made by the master in broadcast mode.

The broadcast mode consists in sending the message with the identifier 0, all the probes

perceive the message and execute the command but do not respond to the master in
order not to create conflicts.
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MODBUS REGISTERS
MEASURE AND STATE (address 0x00xx)
Mod- Parameter Range Unit |Scale Data | R/IW
bus ad- type
dress
1 0x0000 |Turbidity FTU 0 + 1000 0.1 |0.0+100.0 FTU |IS R
0 + 1000 1 0 + 1000 FTU
0 + 10000 1 0 + 10000 FTU
2 0x0001 |Scale 132 IS |R
3 0x0002 |Check signal % 0 + 2200 0.1 ]0.0+220.0% IS R
4 0x0003 |Temperature °C 0 + 500 0.1 0.0+50.0 °C IS R
5 0x0004 |Check fouling % 0+ 100 1 0+100 % IS R
6 0x0005 |Check dry % 100 = 200 1 100 + 200 % IS (R
7 0x0006 |Check error 0:2Pb IS |R
8 0x0007 |External light value % 0 + 1000 0.1 |0.0+100.0 % IS R
9 0x0008 |External light error 0:2¢ IS |R
10 |0x0009 |BCC EEPROM 0 + 65535 1 0 + 65535 I R
11 |Ox000A |TSS value 0+TSSf.s. |1 0+ TSSf.s. IS R
d 0.1
0.01
0.001

@=1:0.0+100.0 FTU scale / 2: 0 + 1000 FTU scale / 3: 0 + 10000 FTU scale

b - 1: no error / 2: fouling error / 3: dry cell error

€ =1:no error / 2: high external light error / 3: indeterm. measure error

d = full scale set in register 35

IS = integer signed / | = integer
R =read / W = write
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ZERO CALIBRATION (address 0x010x)

Mod- Parameter Range Unit |Scale R/IW
bus ad-
dress
12 |0x0101 |Standard zero 0+ 1000 0.1 0+ 100.0 FTU I R/W
13 |0x0102 |Zero command/flag
- zero cal 0x5A00 1 W
- reset zero 0x5A52 1 W
- flag zero cal 0 = not done | 1 R
1 =0k
2 = error
14 |0x0103 |Zero value R
- scale 1 -100 = 100 0.1 -10.0 =+ 10.0 FTU
- scale 2 -10+10 1 -10 = 10 FTU
- scale 3 -10+10 1 -10 = 10 FTU
IS = integer signed / | = integer
R =read / W = write
SENSIBILITY CALIBRATION (address 0x011x)
Mod- Parameter Range Unit |Scale R/IW
bus ad-
dress
15 |0x0112 |Decimal point standard sens. |0 + 1 1 R/W
16 |0x0113 |Standard sens R/W
- decimal point = 0 0 + 10000 1 0.0 = 10000 FTU
- decimal point = 1 0 + 10000 0.1 [0.0=1000.0 FTU
17 |0x0114 |Sens command/flag
- sens cal 0x5300 1 W
- reset sens 0x5352 1 W
- flag sens cal 0 = not done | 1 R
1 =0k
2 = error
18 |0x0115 |Sens value 700 + 1300 |0.1 70.0 + 130.0% |l R

IS = integer signed / | = integer
R =read / W = write

-44 -

Cod. 280178355 - Rev. C



TU 8355 - TU 8555
OPERATING PROCEDURE

B4C ctectronies

CHECK CALIBRATION (address 0x012x)

Mod- Parameter Range Unit |Scale Data | R/IW
bus ad- type
dress
19 |0x0120 |Check command/flag I
- check cal 0x4300 1 w
- reset check 0x4352 1 w
- flag check cal 0 = not done | 1 R
1 =0k
2 = error
20 |0x0121 |Sens value 500 + 2000 |0.1 50.0 +200.0% |IS R
IS = integer signed / | = integer
R =read / W = write
SETUP (address 0x020x)
Mod- Parameter Range Unit |Scale Data | R/IW
bus ad- type
dress
21 | 0x0200 |Large filter 0+ 220 1 2+220s IS R/W
22 |0x0201 |Small filter 0+ 220 1 2+220s IS R/W
IS = integer signed / | = integer
R =read / W = write
TU 8X5X SETUP (address 0x021x)
Mod- Parameter Range Unit |Scale Data | R/IW
bus ad- type
dress
23 |0X0210 |Check enable 0 = OFF 1 IS R/W
1=0N
24 |0x0211 |Cella sporca (fouling) % 0+ 100 1 0+100% IS R/W
25 |0x0212 |Cella asciutta (dry) % 100 + 200 1 100 + 200 % IS R/W

IS = integer signed / | = integer
R =read / W = write
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CONFIGURATION (address 0x030x)

Mod- Parameter Range Unit |Scale Data | R/IW
bus ad- type
dress
26 |0x0300 |Digital mode 0 = analog |1 IS |R/W
1 = digital
2 = dig.lo
power
27 |0x0301 |Scale 1+3 1 IS R/W
28 |0x0302 |Scalable output 10 + 100 1 10 + 100 % IS R/W
29 |0x0303 |Baud rate 1 = 2400 1 IS R/W
2 = 4800
3 =9600
4 =19200
30 |0x0304 |ID B&C 1:99 1 IS R/W
31 |0x0305 |ID Modbus RTU 1+ 243 1 IS R/W
IS = integer signed / | = integer
R =read / W = write
CONFIGURATION (address 0x030x)
Mod- Parameter Range Unit |Scale Data | RIW
bus ad- type
dress
32 |0x0310 |TSS on/off 0 = off 1 IS R/W
1=o0n
33 |0x0311 |TSS unit 1=% 1 IS R/W
2 = ppt
3 =ppm
4 = ppb
5=g/l
6 = mg/l
7 =g/l
34 |0x0312 |TSS decimal point 0+3 1 IS R/W
35 |0x0313 |TSS full scale 100 + 10000 |1 IS R/W
36 |0x0314 |TSS factor 0.010 + 0.001 |10 + 10000 IS R/W
10.000

IS = integer signed / | = integer

R =read / W = write
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INFO PROBE (address 0x040x)

Mod- Parameter Range Unit |Scale Data | R/IW
bus ad- type
dress

37 |0x0401 |Code 6 characters I

38 |0x0404 |Serial number 6 characters I

39 |0x0407 |Rev. fw 4 characters I

40 |0x0409 |Last cal date (1) 00 + 99 1 IS R/W

41 |0x040A |Last cal date (2) 00 +99 1 IS R/W

42 |0x040B |Last cal date (3) 00 + 99 1 IS |R/W

IS = integer signed / | = integer

R =read / W = write

Use of BCC EEPROM

The EEPROM BCC check is the probe configuration state synthesis. After setting the pa-
rameters and carry out the calibration the value of the BCC remains constant until the
next change of parameters or calibration.

A variation of BCC in the absence of changes warns that an alteration has taken place

in the probe configuration data.
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INFORMATION SHEET
for service repairs

In the event of a fault, we recommend you contact our repair service, to photocopy and
complete this information sheet to be attached to the product to be repaired.

o ESTIMATE o REPAIR

COMPANY NAME

ADDRESS ZIP TOWN
REFER TO MR/MRS TELEPHONE
MODEL S/N DATE

Consult the instruction manual to identify the area of the defect and/or describe it:

o SENSOR

o POWER SUPPLY
o CALIBRATION

o DISPLAY

o ANALOG OUTPT

o SET POINT

0 RELAYS CONTACTS

o INTERMITTENT PROBLEM

DESCRIPTION OF THE DEFECT
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