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detulE &

o] & A Hg tZE 7k A A o9 Customer Setting
UK | USA Value Value
% Z2E(Home List)
Home =4 7t3} A Zk(SP) SP=25°C [ SP=75°F sl wet
vPoS Valve positioner output power 0.0 100.0 % of mtr
OP % =9 4 -10.0 10.0 %
wSP Working setpoint as display
SP ek -999 9999 as display
AmPS 318 A (PDSIO modes 2) 0 100 Amps
m-A A EITE A Auto Auto
DiSP & shHe] of g E HA StD StD None, StD, AmPS,
OP, stat, vP0oS
Cid A8z A 2] ID 0 0 0 9999

158 AHalel & 2Bl shehuE 2 37}

=
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o] & A 4 fZE g HAx Ay 99 Customer Setting
UK | USA Value Value

AL Alarm List

1--- 7 H. 19 Ak 0 0 sheef] whe

2--- 7529 Ak 0 0 sheef] whed

3 A1 39 Nk 0 0 Spof met

4--- AKX 49 A 0 0 shol] wheh

of e o} Zro] tiA-) H G FEE XA ef = A 3P} F A EH

_FSH A A AR -999 9999 s} of u}2}

-FSL Ay &a AR -999 9999 shof whet

_DEv Ha W= AR 0 9999 3} of ule}

_dHi Az} e AR 0 9999 3} w2}

-dLo Az} e AR 0 9999 sh o whet

-Ler AF ot A8 0 100 Al

-Her AR de AR 0 100 AMpS

Hyst L 0 9999 shelol el

Lbt B3 A A7 OFF OFF 0 9999 secs
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o] & | A ¥ tZE HAx o o9 Customer Setting
UK | USA | Value Value

Atun Autotune List

tunkE SERY OFF OFF OFF on

Adc X}% L& 3/ (Manual Reset) MAnN MAN MAnN CALC

7} OFF 1 et 75

Pid PID List

Pb Proportional band 20.0 0.0 9999 3hH of ufel

ti Integral time 360 OFF 9999 seconds

td Derivative time 60 OFF 9999 seconds

rES Manual reset (appears when ti set to OFF) | 0.0 0.0 100.0 %

Lcb Cutback low Auto 0 9999 sh o wjat

Heb Cutback high Auto 0 9999 sl ol ujz}

reL.C Relative cool gain (set 1) 1.00 0.01 9.99

1-14 2216e Controller
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o ¥ | A H tZE HAx A 9 Customer Setting
UK USA Value Value

SP Set Point List

SSEL SP1 XE+Sp2 A H SP1 SP1 SP1 SP2

L-r 27 (Local) =2 L E (remote) A 7k 48] Loc Loc Loc rmt

SP1 Mgk 1%k 25 70 3 W9l et

SP2 Mgk 2 gk 25 70 3 W 9ol upet

rm.SP_ | | RE Agk 0 s R 9] el whet

Loc.t 24 E 0 3} 9ol ulg}

SP1.L Ak 1 shg 0 32 st R 9)ell wef

SP1.H A gk 143 1000 2100 s R 9) el whet

SP2.L A3k 2 34k 0 -32 s R 9] el whef

SP2.H | Agk2 st 1000 2100 st R 9]l whef

Loc.L 24 Ak ER 5hgk Al g -210 -346 st 9ol wht

Loc.H 27 Ak EY g Alg 1200 2192 s R 9) el whet

SPrr ARk B& Alg OFF OFF S i 9ol w2t

dweEl A AlZE OFF OFF 0.1 to 999.9 minutes

EnD.t T2 FH 2 rES rEs HolLd, Stby, r€S

ProG 23 Ao rES rEs run, rgs

Stat 213 AE

2216e Controller
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o F |H H# OZE gt HAx Ao %9 Customer Setting
UK | usa Value Value
iP Input list
FiLt A dE A A 1.6 1.6 0.0 Off* 999.9 secs
OFSt PV &A1 -999 9999 as display
U 5709 et S Ao A AFEAF A H o]l 7] 5S AbE 3l obut YERd T (678 AHE A e H o] )
CAL FACt -3 gl A YEER A4 e B o] de AHE (82 A B go]d BErls)
USEr — AH&-Aol] BEA AejBeo]d & uff AL, of o] FebrlE & o] YERdTh
CAL.S A8} none none Hi, Lo, none
Adj’ Adjust calibrated reference source
The following two parameters are always present in Full Access level but not in Operator level
CJC° Cold Junction compensation temperature
mV Millivolt input

" Do not make adjustments to the Adj parameter unless you wish to offset the controller calibration.

1-16

2216e Controller




Installation and Operation Handbook

Operation

o F |4 H bZE g Hx A4 9 Customer Setting
UK | USA Value Value

oP Output list Note; If On/Off control is configured only Sb.OP, ont.H and ont.C will appear in the following list

OP.Lo Low (power) output limit 0.0 or -100.0 (cool) -100.0 100.0 | %

OP.Hi High (power) output limit 100.0 | 100.0 -100.0 100.0 | %

Sb.OP Output setting when in sensor break 0.0 -100.0 100.0 %

'CYC.H Heat cycle time 1.0 (logic) 20 (relay) 0.2 999.9 secs

ont.H Heat output min. on time 0.1 I 0.1 Auto (50mS) 1.0 secs

‘cyce.c Cool cycle time 1.0 (logic) 20 (relay) 0.2 999.9 secs

‘ont.C Cool output min. on time 0.1 0.1 Auto (50mS) 1.0 secs

mtr VP motor travel time 0.0 999.9

* A minimum filter time of 1.0 seconds is recommended to provide sufficient noise immunity.
1 Are not used for value position control.

2216e Controller
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o F (M H HdZE 3 HAa Ao 120 Customer Setting
uk | usa | value Value

onof | OnJoff list

This set of parameters only appear if On/Off control has been configured

hYS.H Heat hysteresis 0 0 0 9999 as display

hYS.C Cool hysteresis 0 0 0 9999 as display

HC.db Heat/Cool dead band 1 1 0 9999 as display

cmS C omms list

Addr Communications address 1 | 1 | 1 254

ACCS Access list

codE Full and Edit level password 1 1 0 9999

Goto Goto level -OPEr,FuLL,Edit,or conF OPEr OPEr OPEr conF

ConF Configuration level password 2 2 0 9999

1-18
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ZIR -

ZEEHY A2

| gl ] o) S AR Tk

Display | What it means What to do about it
shows
EE.Er EEPROM Error: ol o7} WA EE AL HAA REZ E
& shefvlE g A7 THA sl v, A Thebe B o] BE et HE
e E 9 gro] HtEA] | B4 3 & £ 8 REAE RE S E S
W A9 g, 07 £ B W A% el sh By b
T E g AL

S.br Sensor Break: AA 7} A3 A4 Fo] Qex Bl AL
A AA 7GR HAAU,
°‘E“ HAE HoAR S B9

L.br Loop Break Zhd ol ¥zt 3|27} Jge] w2t sk
A &o] Fol 4. A7

Ld.F Load failure 2% TE10S ¢} PDSIO® SSRx & 2§ 2 uj
S| EL} SSR o] ©h . 3Bl SSR o] G E S 4.

SSr.F Solid state relay failure =% TE10S 9} PDSIO® SSRx & *-& = uj
SSR 11.7% SSR(TE10S)9] 114& 44,

Htr.F Heater failure 2% TE10S ¢} PDSIO® SSRx & 2§ 2 uj
38 T slH Y dds 4.

HW.Er Hardware error o WES ALE F=x] Fol

A8 2o o4,

Figure 1.13a Diagnostic alarms - continued on the next page
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G AR (A%
zESo Age Fud o4 Ar Itk
Display | What it means What to do about it
shows
No. 10 No /O BES UFAIS.
2=/ 0 250 8l&
rmt.F Remote input failure. PDSIO 989 &4 58 HA
URE 1 o4
LLLL kol UF =g 42 3t gl
HHHH de grel UF = A9 Fk =l
Errl Error 1: ROM °]%4+ T 95 A4
Err2 Error 2: RAM ©)% T2 o A 8.
Err3 Error 30 9}A % o] T 915 A a.
Errd Error 4: 7] 2= o] ZEZEH 7] &5 A &1 ALS Aot
Qo] A4 w77} oAl Ay
YA de AT
Err5 Error 5: YE 32 o4 8 o kA 8.
Pwr.F Power failure. ZEEZR FHYE A 24,
Aol i she
Figure 1.13b Diagnostic alarms
* Abgabe] JEEhA) B 2P oS BYAY & A
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Installation
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Figure 2-2 Outline dimensions Model 2216e controller
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el

AdA87] Aol 5 B AAH} EMC BR'E go|FAHAL.

9}

AA FAL ZESIL A9 S A AESHA AR Hol A A & Havt
AFYrh A o] o] Y& A5 Aol FHe FHolU FEE LA AV AL &
AT LES = FEA A ARl HAY, A7 Bl o] RS 3ok Ut

See Chapter 5, Configuration.

L

Output 1 85-264Vac

Neutral

IEI Ground*
Output 2
Output 3 i } PV

o4 -

Pt100

Figure 2-3 Model 2216e wiring connections

* A= A7 89 A A E LA DA, S EMC 87-% 1304
223,
A4 74

= FHAEE A48 Yk ©xld=05- 1.5 mm (16 to
22 AWG) 45 AH&sH Al Q. 8] ar ehabdfol] @] A3 e oy e 34 T ol
EE A gobA dojd = ol I ARALE o s U T S et ol =
0.4Nm (3.5 Ib in) E2}o]| W & AFE-3H 4 Al 2

a4

19 2-3 ¢l WA Aol et syt

Ze 19 2% FAN W RER 19 28] LhelE
ZEAM] A FEZHE AHE] fei= ZEEH F
AL
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AAYE 24

selel el 4] Sirel e Al S Ak Kti_%kol ekl syt

ermocouple Resistance mA input Volts or mV
trermmoneter Mmputs
Vi Vi Vi VI
2.490 .
v+ v+ v+ current v+
l |sense PV
V- V- V- resistor V- =

Sensor inputs should not be paralleled.

Fig 2-7 Sensor input connections

9139224

F 132 ole o) Ful % shtz A4 HolA L, Ueht 1k 755 % sl
Yot 4 gt
=

WA 5ol Y B WAL A28 ool BERE] S| o) 8 st
AX AR E QgL
AX
el 1 2=z Pt s
oE B9 1A | 1B on | 28

o). 2-7
(2A, 264 Vac max.) I\'J

odof N
N

*PDSIO® B= 1 =+ 2 (SSRx
Load Doctor Functions)

Z 2] non-isolated*
(18Vvdc at 24mA)

it

W
An

e mE gz

5 st

Eglo]o}
(1A, 30 to 264Vac)
Line Load | L

DC #E = isolated . =9 2904 7HE e W7
(18Vdc, 20mA max) - DC = &71%

t}.
TPDSIO® =1 3 2 &= &3 1947k x|t}

Figure 2-8 Outputs 1 and 2 connections
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PDSIO® E=

PDSIO® = 2 7} dd o2 1l
A7) = g 7HA Y] & EET} QT

SSRx Load Doctor™ = 2] &8 TE10 solid state (SSR) relay = X W™, SSR o] A &
sto] @het o 5 oy Frt

SSRx Enhanced Load Doctor™ Z A &2 o0 2 %2 o & SSR & B, SSR o4+ ON
ZEle] RMS 79} 57 71A] WA A|(SSR ol &, 8] Bl 2])& Bt}

oy

& /sl fraAiel o8] e 7 el

244
o]} Eglo]el &2 o]l = 15nF +100Q ‘2~ B "7} ] 45 o] Lol = i B A
Feg Fatet AAEAS Wl S Ak, A E oA At v

2= 110Vac ol 4 0.6mA, 240Vac °l 4 1.2mA = H#lo] 2ol 2 dFd =&
A Bzl St sk

F 9
A&ol FH 324 AHgE o), Ealo)7 dE3le BF U wEe] 22
ZEF AFUT )AL B R 329 A &89l Wart 2 5 dsUTh

%ﬁﬂ °]
7t

A A4
Bl AL ol 4709 FEl Sol A AEE
Connection
=03 HB HC HD HE HF
. A B A B
" _ A ] E X]*
4-wire EIA-422 A1 2] E &4l (RX 4) (RX -) Common (TX +) (TX )
EIA-232 A2 F4l AR&-FEE | AF&<Es | Common A B
PDSIO™ Ak §} ¥ (SST) AHgehgh | Abgtal | Abgergt | Signal | Common
. N _ A B
- - S-S 2 o}3}k Q o}&k
2-wire EIA-485 /\] FJ d B4l A]‘ Sl }\} & Qs Common (TX +) (TX _)
(RX +) (RX -)

Figure 2-9 Communication connections

*The 4-wire EIA-422 Z41 1 == 2-wire 485 TS A 9 &17] 9 a4 © A= 5= Q).
gz o] v
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EIA-485 o] A2l B4 24

pC ¥ EIA-485 = 2-wire 24 0.2 H 1)) 1.2Km A& 9] dhrte] 41
Ao Ao 32 72 FEEZ 7} HE =3 (multi-dropped) &2
= AZAE o) TAl H A (ol=y 2] &3 A (reflection) 5ol

o% ol =4 o] gle) A A = 2GS Hstel TEET

RX
Local Abole] Faleli= glo] el A mi= upo} o] A7)k 9=
Earth Mol & &9 nefxl F Fo] Ao AFE-H T,
232 o] tho]o] 13L& % EIA-23 Y FFE] L Eo| 2-wire EIA-
485 Y A4S 918 AW H 9 AHES HolET
Com iTX
&
Universal Convertor
Com T BTA
ﬂ >
< A HE
B
HF +
Com HD Series 2000™
Controller
Local
Earth =
Series 2000™
Controller
N
~Te Ao MM @ g f\ \....0? HE
B_guniversal B"‘:'% [ \.'E‘:"' HE+
Com JConverter | Com \ / Com
—¥ i
Local Earth
Galvanic
Isolation
Barrier
Up to 32
controllers or For safety reasons,
Interface Units may do not connect to
be included on the local earth here.
1 network
_rA—. HE
=) B g
@ HF Series 2000™
Com
e HD Controller
.
Note:

All termination resistors are 220 ohm 1/4W carbon composition.
Local grounds are at equipotential. Where equipotential is not available wire into
separate zones using a galvanic isolator.

Figure 2-10 2-wire EIA-485 wiring
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284 QA 24 deloja#

R Line
T2 1A(T)
sEZY
Fz
2A(T

[

2

b

of
>

EEEHEEHEHE
EEECER
|

Neutral

V

Thermocouple

e Ay = []

O+

-TE10S %
Solid State
Relay

(load denendent)

O

W7t &8s
LY

Fig2-8 dd 2

A

Gl

t}o]o] 13 Model 2216e Controller
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of ol M= -8 et o up 2l xpo] 5 A gt
ke
o A% el Fol
o A& Fulo] Ml
. A
& 99 Xfol
A& Display | What you can do Password
shows Protection
3= OPEr | o] gll®el A= Edit 2l el A A€ No
stk e ke mAY Ay @ 5 Qo
Operator
= FuLL | of elol A= 2= o) 245 wAso) ¥ Yes
F e RE e EE RAYEHY &
Full o)
AR
Rikd Edit ol #Moll M= AREA} Ploll A stk Bl & Yes
BAG 5 5 Qs AY 2 5 Uk
Edit (See Edit level at the end of the chapter).
47 ConF | o Blue ZEZe e 54 A 3199 Yes
5183 ool ).
Configuration

Figure 3-1 Access levels
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E, 97, 4% o] 45 2R BT Ho] vk a9 =g wAsed

A& P2E 3
AccS Mg ~E §H 9l 'ACCS. o] U ) 744 21T}

9= s g g,

il
o [A] 1 [W]uEos s, 2
kil

2 %% ‘PASS” @}l %A 7} Lho Al BTk
‘v 2 Ag o] gk,

g
COd E ‘CodE’ &1L |}
N B R %121

DIC~A] o

2

v 235 WES =9 ‘goto’ #ar 1o 7 Fht

(2HeF *goto’ 7} 12 A] 931 *ACCS'7h W Th 9 =)
4 83] 4 H = ol oIt}

Note: =7} A1 AFE] ol A IZIQ}EIHJE% E Ao

St £ tHZ 4 & 9he),

zugw [G] o [D] & 544 Fen.

2216e Controller 3-3



Access Levels

Installation and Operation Handbook

l

GotO

Fiil |
(DG IA]

[C]

AccS
liSt

GIC=~A]

[C]

v

ConF

PASS
[CICIFE]

[C]

INSt

ConF
(MICIFIE]

R

‘Goto’ehal FAIE AFEjol A &S HlS e

i, )

[A] 4[¥] = qga0 e 5 o4 a8
sy OPEr: Operator level

FuLL: = 7

Edit: #3 @4

conF: A #4l

ATE HES TEAL

wkok ‘OPEr, FuLL == Edit @S A8 319 S 49
3 o] ‘ACCS B AE R o} 9/ Hr), wkek
‘conF’E A8 3 § =9 ‘ConF’ &}aL 4] ©t}.

2 RS A=g=

‘ConF’ 2} EAI7FLpe i A7 elilel] S0 71
el A7 A=A =g dof Folof it o
WA e g 7o 2 =AY o
Ut ke o] sl A9 =g wy] A% v A
574 “d77& L st 7] by T

=T EF BES FEAS.
A4 94
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£ 9 A (operator) A E Zo} 7}7]

FuLL’ o] 1} ‘Edit’ ol A £ 7} e M2 Solr}r] $13)4 “Aces shel A

3 =9 = dof 7}l ‘Goto’ ol A ‘Oper’ & A€ sh},

‘Edit’ #ol 4 45 23 M ES FEX] oW AFOR $9x} g U Bo} &)

B (EDIT) =€E

A7 e 5 ww o 2P B wol A PAUAT 42 5 sl e

‘Promote’ 7]'5& A& & 5= A=, ©] 75 A AR SF= e E S S A E
Hd 12270 7HA =2 F EiOMl Ee] & 5 A sk 7l s olth
R B e i LS R B

Edit @l el A Y ~E <}
Aok e g o Byt
3 £78 A2 HESR FAE W e

Shebel B 2 2 2Fe o] E(Full) )8 .
WA g 2E FHE Ho|X] HES o] &
WE 2 25U

A Qhell A v gl = Edit el 2 A< s of ff“?}.
il

989 shel e 2kt (A [W] viEs tasid s aaa e

oA 715 0] REREaich

d

ALtr 9=} E]H“OHH Lalz
Pro & 3AolA A4 &<l 3 glth
rEAd IHEHY AEE ¢S 2
HidE IdEy g 2EE 1
o &

],

ol

2FSL An 202 sta Ar)e] 4AAE A

ALtr
[BICGIZ][&]

S el A WAl s gy,
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Y2EAANE ZE

AL YAEAAE HFHE, A= dAE U E A8 sk o 7)o A<= rEAd
S} HIdE, & F7Holl 4] g 7Rt A e 3k 5= itk hide & A B e B~ E A A7t
w4

(ACCS'E|=E & & 4= §lth)

st} =2 28 (Promoting)
e shebrE o] Pro g AE &7 HW, o] slelulE = Ao R Fel A i

itk o) 16 719] shebrlE & A% @ 5 gon), TrrEy sehlE s 40w
4 b e vt He,
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2. Atun’ FY2EoAM ‘ tunE & A€t on’ o2 AA g

3. Aol 238 718 BN F¢ FO ol $Uth* wnk
oA A A8 294 v,

SEE

4. BESRE SNHE A0 A0 A 2EE $3d Eg @ el

5. o2 A F F717F Avd Hyo] By},

6. 3 4-19 =B S& At she] YaL, B Alo] FH R = iy

RkeF P Aol = PD, PLAIOIE &b7] 249 ° 67 4 ' td & 79 a7l

OFF = ¥+t

B 9XE FYsn 4457 ANAE $5 D& BN L.
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N
Fa

> Az

2 gl AR

% ¥(Low cutback) 7 3}/ %! #)(High cutback)-> 2.W ¢ 3} At] sz} #A| 71 2Lt} o] +
grel ‘Auto’ = A o] 9l& 49 o] #h-2 Pb o] A7} H 3L AbE K& dl = W]

=

o
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OIS
TE I

P

o ol A E BB U A B8 A FEOR i F
LU 75 Tl 8o whg o] gl w o7 4

oSG,
ANA Q) L2 Ao ek A4
1. AEA) i 9} 7R A td B OFF.

2. sho]Z ¥ *Heb' 3 2719 ‘Leb, < ‘Auto’.

4, L7 AEH PE F9] %FJ} 9= AE g2l g} vk 227}
S5 YU e 2 =5 ﬂﬂ 2 A7 A 71 SRS AHS Fa
oluje] Ph gh& ‘BEEIL oWl E S5 E FVE T & gk
5. ofele] 3 42 v A AFste] Pb,ti,td shebulE & A gk,
Aol el v d Pb HEA] i | EA] td’
P Ao 2xB OFF OFF
P+ 1A 2.2xB 0.8xT OFF
P+1+D Ao} 1.7xB 0.5xT 0.12xT

Table 4-2 Tuning values
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Access & ~E7}

vl 7++] page

HOME™  meg whata)
shH oA
)T =
20.0 ACCS 5_%% =
20.0 List 1.5 )
v A

cone | (11 [2] 2 4810

l ConF. & A€l

A4 JEE 00w
A ofgE o v
‘PASS’2}aL L2t}
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ety vh o] Y
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ARHE EY7)
Exit 3hd o] & mj 7]
& e,

Exit

(2] Ha] = Argstel YES Ad

no

2 % ol spwlo] ZrukA I vl
ZEEE g AE T, o
wp
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Y] Alo] 4 tfo]o] L7 (PART A)

Instrument Input User cal.
Config Config Con
inSt L) iP L, CAL N AL
ConF Conk ConF ConF
OO0 Od o [ ][] o o
I
Unit InPt AdJ ALl
°C K.tc no FSH
v v v v
DEc.P rng.L Pnt.L BLoc
0000 0.0 0.0 no
v v v A
CtrL rng.H Pnt.H Ltch
Pid 100.0 100.0 no
v v v v
Act cJC OFS.L AL 2
rEv Auto 0.0 FSL
v v v v
CooL InP.L OFS.H BLoc
Lin 4.0 0.0 no
v - v
PWIF InP.H Ltch
on 20.0 no
v v v
Pd.tr VAL.L AL 3
no 0.0 OFF
v v v
FoP VAL.H BLoc
nn 100 N no
+ + ¥
Sbr.t Imp Ltch
Sh.OP Auto no
v v
LC.Hi AL 4
100 OFF
v
BLoc
no
v
Ltch
no

Alarms

dDlig

ZE 4= 13 29 e A
Zo.

= 2 2EE AEE7] $8)A

o o] A B AL§

(o3

29 geivE g des]

ARMA 2T EWES AL

saga Ay (V] [2]

IR HES A

408 H=e v 2ot
Instrument Config. — ¥} E &S
St I} Alo] T 2E] AR AAH
1 shE o] ol

Input Config. — ¥ & AlA] & g
Aegh,

User cal. Config. -] 533 420
e} A B ol d & 4 gl
Alarms Config. — 4 X2 J e & A Y
e Ak

>
oft

e
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HlH] Alo] A tho]o{ 15 (PART B)

Comms Output 1 Output 2 Out 3 10A output

Passwor D)

Comtig COMTE Spnfi Cofft Tt Totig
HAT |, NN . -, ZA N PASS || Exit
ConF ConF ConF ConFk ConF ConF no

)= =] [ =] OoOOd | e [ [ e | o o [ OoOOd OoOOd

v l 1 i I Il
id id id id id ACC.P
cmS dC.OP reELy rELy reELy 1

v v v v v v
Func Func Func L8 Func ) Func cnF.P

cms HEAT COOL diG HEAt 2

v v v v v
Baud SEnS SEnS See Table B SEnS
9600 inv nor parameter nor

v v table, page 5-

Prty Out.L 13 v

nonkE 0.0 SENS

v v
RESN Out.H nor
Ful 100.0

v
Val.L See Table B
0.0 parameter
: table, page 5-

v 13
ValL.H
100.0
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Heading | Input/Output Functions Wiring Terminals
ol o} ol A& 4719 == ZEEZ Aol

InSt ConF st 3 Alo] B EE AR L8 Bibs

IP ConF 48 AA Fe g A & B

CAL ConF R E A2E S Ayuy oA <8 B

AL ConF AR Fd 44 & =7ts

U] =S FESY 9 Y H/EE VeS A Th

919 s 52 543 ilo o #AN= HAE H% M9 d-ggit)

LA LB Conf T YgAE 8 52 44 LA&LB

AA Conf Y A A Peo] TS A4 AAto AC

HA Conf )28 comms HH S A A HB to HF

1A 2A Conf =8 25 1A 2AE A 1A&1B/2A & 2B
3A Conf F¥3A9 w49 Aeo] F2& U 8Ato3C

4A Conf 2204 2] 10A =9 deole] T3E& HF 4A to 6D

Pass Conf NELE P E A9

Exit no/Yes AAS ZUYa 9 g R Eolr}y)
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47 st &

BEEEE FEEE
inSt Instrument configuration
unit gl “© A4
“F a4
“k o=
nonE ol ol
dEc.P FEAS] 2H nnnn =
nnn.n 3=}
nn.nn Ak
ctrL Ao 32 on.OF On/off A o]
Pid PID Al o]
vp VP A o]0
Act Aol &=} rev 95
dir 53
cooL Y7k A Lin A8
oiL £ % 50mS min on time)
H20 %44 on-linear)
FAN #(0.5S min on time)
PwrF A v = on on
OFF off
Pd.tr PD Aol o W AHs/5 no BT}
A YES AB7s
FoP Forced manual output no s 55 23
Yes FERE A FH o] BT
o HEHE
Sbr.t A g =9 Sb.OP vlg A3 gro =
HoLd e Ao g A
LC.Hi 3 dF{F 2A a2 100 BEE10FZ
NOTE
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EEEE FEEE
iP Input configuration
inPt SRR Jic | JEITC
K.tc K EFY T/IC
L.tc LEY T/IC
r.tc R €] T/C (Pt/Pt13%Rh)
b.tc B E}{] T/C (Pt30%Rh/Pt6%Rh)
n.tc N Et T/C
t.tc TEFY T/IC
S.tc S E}%] T/C (Pt/Pt10%Rh)
PL.2 PL2EY T/IC
NOTE: rtd 100Q RTD.
o) & Sl E M EIS Fof C.tc Custom downloaded input type.
Full Access level oJ47 T]Z E = C thermocouple ] A},
A etAE £t UEed a4 side] vebd
31 9] BFofof gt Aol
mvV 23 illivolt
voLt 18 oltage
rng.L He gk 919 st
rng.H He gst Hele] e
cJc CIC B &% Auto s B
(HF g gjsjAl= 0"C 0°C
CIC 7} vl =l | 457°C 45°C
50”C 50°C
APdE2AY -ths 4 g2E e 48 L A5 489S A9 3 Aol w2t
Displayed Value ¥4 sk gk
inPL VAL H
nPH qe e g
VALL A Bek &
VALH VALL Electrical HA S
InP.L Py MPUt
ImP AN A e s OFF | AM& <Fgh (mV =V 4w
Auto 7] ® A
Hi 42 Jyd 2 > 7.5KQ
HiHi 99 J3 2 > 15KQ (oLt ¢ o]
7} S vk A B g of gkt
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EENEE FEEEE
CAL User calibration config. See Chapter 6 - User calibration
AdJ AH&AL no A By ol E7Hs
e Beold 2%
YES | Agu ol 7t
Pat.L | bR A& 0 | AF&A7} vhA uhol A A3 ok Al Heol A gk
7143] H a]o] A
Pnt.H | 14 A&} 100 | AREA7F mpA o] A1 SIA] A B o] A F
Aeugold
OFs.L | ol 0 | AH&=t bz el mef ol A PrtLel A 9] &AL
A u el =4 o] gt obgy Aelelol A & v AEH o=
Axtgch
OFS.H | 94 0 | AH&2 1A e B o] d ‘Pnt.H A €] &4l
AEjngeld #4 o] gk QA Hol A & o) AEH o2
AAE o
* AL e Bel o] o] 7Hsrhu

AFg e e o]
e o) 2Bl LERd Alolth. (68 AL 84 AP nelold

)

%E-& Operator Full access level 2]
=
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EEEE | %
AL Alarm configuration Values Defaults if not specified
AL1 74H 132 EAFT OFF
bLoc 4R 1Bz)w no/YES no
Ltch AR 1 93 no/Auto/man no
AL2 AH 282 As table A OFF
bLoc 2R 2Bz7W no/YES no
Ltch AR 2 YA no/Auto/man no
AL3 ZAHE 382 As table A OFF
bLoc AR 3ngg® no/YES no
Ltch AH 3827 no/auto/man no
AL4 AR 482 As table A OFF
bLoc AR 48870 no/YES no
Ltch AHE 4 YA no/auto/man no
Table A: 7 1.3 2]
OFF HHE fla
FSL Ao s
FSH A &gt
dEv Hxzpwl=
dHi HAF et
dLo Az} 5)a
Ler 75 stk
Her e iy

(1) B2 H JeH2 Aol v 25k A Hrt

NOTE ‘soft’ g o] EAF|O] T, o] S-S YA 0 2 EH ol R ofr)

|Z| (77 3=x)
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EEIEE B IEE
HA Comms module config Functions Meaning
id A2 934 9 Identity PDS.i PDSIO® A3k 18
cms 2- or 4-wire EIA-485 (422) or
EIA-232 comms module
Func 7%
ofgj<] ®B¥ g} e 5+ comms 54 0] HFAH v HElE Aol
cms FEHUAY S ZREFH
nonE N
opa)e) B 7} rE) 5 PDSIO it 9/ 410 H3H F5et /e e o]
nonk PDSIO® 715 §l&
SP.iP PDSIO® Azt 91 ¥
VAL.L PDSIO® ¢ %k 33k ¢ =-999 to 9999
VAL.H PDSIO® <} 3 3k &t H 9] =-999 to 9999

o) #)<] HH 72 v Ef 5 Modbus =2 EF o] EH F5-o) 7 HELE 2o,

BAud Baud H] & | 1200, 2400, 4800, 9600, 19.20, 1920 (19200)
*Prty Comms Parity nonk # ¥ 9
EvEn = | 2] E]
Odd =5 v 2 E
*rESn Comms Resolution FuLL % resolution
Int “ 4= resolution
AW FA TR EZELS AL EA oy FAdd o] AL
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[aos [u= EE R |
1A Output 1 configuration Function Meaning
id AR E s nonk 2E S
RELy do] %9
dc.op DC &4 (&d84)
LoG 22]/ PDSIO® &3
Ssr Egtolot &9
Func 7% NonE 5 AL ¢tgh
DIG A4 &9 7|5
HEAt 7td &9
cooL W7 &4
d o) 4] 7} t}E}E =dC.OP | OP =9 AdE
Id o)A/ 7} L}EFE = dC.OP PV IR A3 AHSE
Id of 4] ¥F 1}E}E = dC.OP Err ol 2] A E
Id o A/ 2} L}EFE = dC.OP wSP gk A A%
Id ef A v} L}EFE = LoG Ssr.1 PDSIO® E= 714
Id of A/ 2} L}E}E = LoG SSr.2 PDSIO® %= 2 714
715 =diG Q1 A5 ol# e B X
SEnS EEDBRIES nor w7 )
inv Htd (alarms - de-energise in
alarm)
Id = 9% DC =3 =78 =dC.OP o} 9] s}elv el o] Lebtt),
Out.L A4 DCEE OmA ~ 20mA
Out.H Huv DC &Y OmA ~ 20mA

Table B 7|5 % diG'7} A Ed 7Sl %k of g o] sjetrE] Eo] Yehdt)
diG.F uAd =4 7% noch A3l
TAEY B 7550 cLr RE 7S AA
ZEAbo| A A% 4 9l 1---% AR 1x*
dshes A" 75 2---* dE 2
Aess) ga4 [A] ]| 3---+ 7 H 3%
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Understanding the Ordering Code

Appendix A

UNDERSTANDING THE ORDERING CODE

The 2216e controller have a modular hardware construction with the option of three outputs
and one communications port.

The ordering code is in two parts: the hardware code followed by the software code. The
hardware code specifies the hardware build of the controller, and the software code the
software configuration. The software code is optional.

UK Default

USA Default

Type KTIC 0 to 1000°C

Type JTIC 32 to 2192°F

Hardware code

Software code

Y 4 * Y Y
Model Output 1 CommsT Display W
Number Language units
Supply Output 2 Manual
Voltage Sensor
Output 3 input
. Range
Function min
Range
Max Options
2216e Controller A-1
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Hardware code

Model Function Supply Output Output Output Comms Manual
number voltage 1 2 3
2216e CcC VH LH RC FL 2YM ENG
[

Function

CcC Controller

VvC Valve Manual

Positioner XXX No manual

NE On/Off ENG English
FRA French
GER German
ITA Italian

Supply voltage | !

VH 85-264Vac 1

Output 1 Output 2 Comms

XX None XX  None 2XX None

Relay: 2-pin Relay: 2-pin 2-wire EIA-485

R1 Unconfigured
RU VP raise O/P

RH  PID heating

FH Highalarm 1

FL Low alarm 1

DB  Deviation band 1
DL Lowdev. alarm 1
DH High dev alarm 1
Logic: non-isolated

L1 Unconfigured

LH  PID heating

M1  PDSIO mode 1
M2  PDSIO mode 2

T1 Unconfigured

TH PID heating

TU VP raise O/P

DC control -isolated

D3 Unconfigured

H6  0-20mA PID heating
H7  4-20mA PID heating
C6  0-20mA PID cooling
C7  4-20mA PID cooling

R1 Unconfigured
RW VP lower O/P
RC PID cooling

FH High alarm 2

FL Low alarm 2

DB Deviation band 2
DL Low dev. alarm 2
DH High dev alarm 2
Logic: non-isolated

L1 Unconfigured

LC PID cooling

T1 Unconfigured
TC PID cooling
TW VP lower O/P

Output 3%

XX None

RF  Unconfigured

RH  PID heating

FH  Highalarm 3

FL Low alarm 3

DB  Deviation band 3
DL  Lowdev. alarm 3
DH High devalarm 3
LF PDSIO load fall
HF  PDSIO heater fail
SF PDSIO SSR fail
RC  PID cooling

2YM Modbus

2YE El Bisynch
4-wire EIA-422

2FM Modbus

2FE El Bisynch
EIA-232

2AM Modbus

2AE  ElBisynch
PDSIO® input

2M4 Fitted unconfig.
2RS Setpoint input
2NS Nonstandard

A-2
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Software code

Sensor input Range min Range max Units Logic input Logic input Options
1 2
K 0 1000 © XX XX CF
(note 2) (note 2)
Sensor input Range Min Range Min Options
Standard sensors Min °C max Min °F max Add as many options as
J  Jthermocouple 210 1200 -340 2192 required
K K thermocouple -200 1372 -325 2500 Control options
T T thermocouple 200 400 325 750 DP Direct acting PID
L L thermocouple -200 900 -325 1650 Heating option
N N thermocouple -200 1300 -325 2370 PD Power feedback
disabled
R R thermocouple 50 1768 -58 3200 Cooling options
S S thermocouple 50 1768 -58 3200 XX Linear cooling
B B thermocouple 0 1820 32 3310 CF Fan cooling
P Platinel Il therm'ple 0 1369 32 249 Cw Water cooling
C *C thermocouple 0 2319 32 4200 CL Oil cooling
W5%Re/W26%Re
(Hoskins)
Z RTD/PT100 -200 850 -325 1562
Custom sensors (*replaces C thermocouple) Logic inputs 1 & 2
C W3%Re/W25%Re 0 2399 32 4350 XX Disabled
E Elthgrmocouple -200 1000 -325 1830 AM  Manual mode select
1 Ni/Ni18%Mo 0 1399 32 2550 SR Remote setpoint select
2  Pt20%Rh/Pt40%R 0 1870 32 3398 s2 Second setpoint
h EH Integral hold
3 W/W26%Re 0 2000 32 3632 AC  Alarm acknowledge
(Englehard) SB  Standby mode
4  W/W26%Re 0 2010 32 3650
(Hoskins)
5 W5%Re/W26%Re 10 2300 50 4172
(Englehard) _
6 W5%Re/W26%Re 0 2000 32 3632 Units
(Bucose) C Centigrade
7 Pt10%Rh/Pt40%R 200 1800 392 3272 F Fahrenheit
h kK Kelvin
Linear inputs Min Max X __ Blank
F -100 to +100mV -999 9999
Y Oto20mA -999 9999
A 4to20ma -999 9999
V  0to5Vvdc -999 9999
C 1lto5vdc -999 9999
vV 0to10Vdc -999 9999

2216e Controller
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Notes:

1.

PDSIO® is a proprietary technique developed by Eurotherm for bi-directional
communication over a single pair of wires. There are several operating modes.

In SSRx Load Doctor a logic output delivers a power demand signal to
a TE10 solid state (SSR) relay and the SSR responds with a single load
circuit failure message. Also called SSRx Load Doctor.

In SSRx Enhanced Load Doctor a logic output delivers a power
demand signal to an SSR and the SSR responds with the ON state rms
load current, and two fault messages - SSR failure or heater circuit
failure. Also called SSRx Enhanced Load Doctor.

Range min and Range max: Enter a numeric value, with a decimal point if required.
Thermocouple and RTD sensor inputs will always display over the full operating range
shown in the sensor input table. The values entered here will act as limits for the setpoint
high and low limit parameters and for alarm setpoints.

Alarms are normally supplied configured as non-latching and de-energised-in-alarm, but
they can be configured as latching, energised-in-alarm, or blocking-type alarms (which
only become active after the alarm has first entered a safe state). Up to four alarms can be
combined onto a single output.
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Appendix B
SAFETY and EMC INFORMATION

This controller is intended for industrial temperature and process control applications when it
will meet the requirements of the European Directives on Safety and EMC. Use in other
applications, or failure to observe the installation instructions of this handbook may impair
safety or EMC. The installer must ensure the safety and EMC of any particular installation.

Safety

This controller complies with the European Low Voltage Directive 73/23/EEC, amended by
93/68/EEC, by the application of the safety standard EN 61010.

Electromagnetic compatibility

This controller conforms with the essential protection requirements of the EMC Directive
89/336/EEC, amended by 93/68/EEC, by the application of a Technical Construction File. This
instrument satisfies the general requirements of the industrial environment defined in EN
50081-2 and EN 50082-2. For more information on product compliance refer to the Technical
Construction File.

GENERAL

The information contained in this manual is subject to change without notice. While every
effort has been made to ensure the accuracy of the information, Eurotherm Controls shall not
be held liable for errors contained herein.

Unpacking and storage

The packaging should contain an instrument mounted in its sleeve, two mounting brackets for
panel installation and this operating book. Certain ranges are supplied with an input adapter.
If on receipt, the packaging or the instrument are damaged, do not install the product but
contact your nearest Eurotherm Controls agent. If the instrument is to be stored before use,
protect from humidity and dust in an ambient temperature range of -30°C to +75°C.

SERVICE AND REPAIR

This controller has no user serviceable parts. Contact your nearest Eurotherm Controls agent
for repair.

Caution: Charged capacitors

Before removing an instrument from its sleeve, disconnect the supply and wait at least two
minutes to allow capacitors to discharge. It may be convenient to partially withdraw the
instrument from the sleeve, then pause before completing the removal. In any case, avoid
touching the exposed electronics of an instrument when withdrawing it from the sleeve.
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Failure to observe these precautions may cause damage to components of the instrument or
some discomfort to the user.

Electrostatic discharge precautions

When the controller is removed from its sleeve, some of the exposed electronic components
are vulnerable to damage by electrostatic discharge from someone handling the controller. To
avoid this, before handling the unplugged controller discharge yourself to ground.

Cleaning

Do not use water or water based products to clean labels or they will become illegible.
Isopropyl alcohol may be used to clean labels. A mild soap solution may be used to clean
other exterior surfaces of the product.

INSTALLATION SAFETY REQUIREMENTS

Safety Symbols

Various symbols are used on the instrument, they have the following meaning:

Caution, (refer to the 1 Functional earth
A accompanying documents) ~= (ground) terminal

The functional earth connection is not required for safety purposes but is used to ground RFI
filters.

Personnel

Installation must only be carried out by qualified personnel.

Enclosure of live parts

To prevent hands or metal tools touching parts that may be electrically live, the controller must
be installed in an enclosure.

Caution: Live sensors

The logic and PDSIO® outputs are electrically connected to the main PV input, (thermocouple
etc.). If the temperature sensor is connected directly to an electrical heating element then these
non-isolated inputs and outputs will also be live. The controller is designed to operate under
these conditions. However you must ensure that this will not damage other equipment
connected to these inputs and outputs and that service personnel do not touch connections to
these 1/0 while they are live. With a live sensor, all cables, connectors and switches for
connecting the sensor and non-isolated inputs and outputs must be mains rated.
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Wiring

It is important to connect the controller in accordance with the wiring data given in this
handbook. Take particular care not to connect AC supplies to the low voltage sensor input or
other low level inputs and outputs. Only use copper conductors for connections, (except
thermocouple). Ensure that the wiring of installations comply with all local wiring regulations.
For example in the in the UK, use the latest version of the IEE wiring regulations, (BS7671).
In the USA, use NEC Class 1 wiring methods.

Power Isolation

The installation must include a power isolating switch or circuit breaker that disconnects all
current carrying conductors. The device should be mounted in close proximity to the
controller, within easy reach of the operator and marked as the disconnecting device for the
instrument.

Earth leakage current

Due to RFI Filtering there is an earth leakage current of less than 0.5mA. This may affect the
design of an installation of multiple controllers protected by Residual Current Device, (RCD)
or Ground Fault Detector, (GFD) type circuit breakers.

Overcurrent protection

To protect the internal PCB tracking within the controller against excess currents, the AC
power supply to the controller and power outputs must be wired through the fuse or circuit
breaker specified in the technical specification.

Voltage rating

The maximum continuous voltage applied between any connection to ground must not exceed
264Vac.

The controller should not be wired to a three phase supply with an unearthed star connection.
Under fault conditions such a supply could rise above 264Vac with respect to ground and the
product would not be safe.

Voltage transients across the power supply connections, and between the power supply and
ground, must not exceed 2.5kV. Where occasional voltage transients over 2.5kV are expected
or measured, the power installation to both the instrument supply and load circuits should
include a transient limiting device.

These units will typically include gas discharge tubes and metal oxide varistors that limit and
control voltage transients on the supply line due to lightning strikes or inductive load switching.
Devices are available in a range of energy ratings and should be selected to suit conditions at
the installation.
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Conductive pollution

Electrically conductive pollution must be excluded from the cabinet in which the controller is
mounted. For example, carbon dust is a form of electrically conductive pollution. To secure a
suitable atmosphere, install an air filter to the air intake of the cabinet. Where condensation is likely,
for example at low temperatures, include a thermostatically controlled heater in the cabinet.

Grounding of the temperature sensor shield

In some installations it is common practice to replace the temperature sensor while the
controller is still powered up. Under these conditions, as additional protection against electric
shock, we recommend that the shield of the temperature sensor is grounded. Do not rely on
grounding through the framework of the machine.

Over-temperature protection

When designing any control system it is essential to consider what will happen if any part of
the system should fail. In temperature control applications the primary danger is that the
heating will remain constantly on. Apart from spoiling the product, this could damage any
process machinery being controlled, or even cause a fire.

Reasons why the heating might remain constantly on include:

o the temperature sensor becoming detached from the process

e thermocouple wiring becoming short circuit;

o the controller failing with its heating output constantly on

e an external valve or contactor sticking in the heating condition
o the controller setpoint set too high.

Where damage or injury is possible, we recommend fitting a separate over-temperature
protection unit, with an independent temperature sensor, which will isolate the heating circuit.

Please note that the alarm relays within the controller will not give protection under all failure
conditions.

INSTALLATION REQUIREMENTS FOR EMC

To ensure compliance with the European EMC directive certain installation precautions are
necessary as follows:

e For general guidance refer to Eurotherm Controls EMC Installation Guide, HA025464.

e When using relay or triac outputs it may be necessary to fit a filter suitable for suppressing
the conducted emissions. The filter requirements will depend on the type of load. For
typical applications we recommend Schaffner FN321 or FN612.

o If the unit is used in table top equipment which is plugged into a standard power socket,
then it is likely that compliance to the commercial and light industrial emissions standard
is required. In this case to meet the conducted emissions requirement, a suitable mains
filter should be installed. We recommend Schaffner types FN321 and FN612.
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Routing of wires

To minimise the pick-up of electrical noise, the low voltage DC connections and the sensor
input wiring should be routed away from high-current power cables. Where it is impractical to
do this, use shielded cables with the shield grounded at both ends. In general keep cable

lengths to a minimum.
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TECHNICAL SPECIFICATION

Input
General

Thermocouple

RTD/PT100

Process

Outputs
Relay

Logic

Triac

Analog

Range

Sample rate
Calibration accuracy
Resolution

Linearisation accuracy
Input filter

Zero offset

Types

Cold junction compensation

Type

Bulb current

Lead compensation
Linear

Rating: 2-pin relay

Rating: change-over, alarm relay
Application

Rating

Application

Rating
Application
Range

Application

Communications

+100mV and 0 to 10Vdc (auto ranging)
9Hz (110mS)

0.25% of reading, +1 LSD, +1°C/F

<1pV for £ 100mV range, <0.2mV for
10Vdc range

<0.1% of reading

1.0 t0 999.9 secs

User adjustable over the fully display range
Refer to Sensor inputs and display ranges
table

Automatic compensation typically >30 to 1
rejection of ambient temperature change
(incorporates INSTANT ACCURACY ™ cold
junction sensing technology).

External references 32, 113 and 122°F (0, 45
and 50°C)

3-wire, Pt100 DIN43760

0.2mA

No error for 22 ohms in all 3 leads
+100mV, 0 to 20mA or 0 to 10Vdc (All
configurable between limits)

Min: 12V, 100mA dc Max: 2A, 264Vac
resistive

Min: 6V, ImA dc Max: 2A, 264Vac resistive
Heating, cooling or alarms

18Vdc at 24mA (non-isolated)

Heating, cooling or alarms

PDSIO® mode 1: SSRx Load Doctor™ logic
heating with load failure alarm

PDSIO® mode 2: SSRx Enhanced Load
Doctor™ logic heating with load/SSC failure
alarms and load current display

1A, 30 to 264Vac resistive

Heating or cooling

Isolated, 0 to 20mA 0 to 10Vdc (configurable
between limits)

Heating or cooling

Digital Transmission standard EIA-485 2wire, EIA-422 4 wire or EIA-232 at
1200, 2400, 4800, 9600, 19,200 baud
Protocols Modbus®
PDSIO® Setpoint input Setpoint input from master PDSIO®
controller
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Control functions
Control Modes

Application
Auto/manual
Setpoint rate limit
Cooling algorithms

Tuning One-shot tune

Automatic droop compensation

Alarms Types
Modes
General
Display

Dimensions and weight

Supply

Temperature and RH

Panel sealing
Electromagnetic compatibility

Safety standards

Atmospheres

PID or PI with overshoot inhibition, PD, PI,
P only or On/Off

Heating and cooling

Bumpless transfer

0.01 to 99.99 degrees or display units per
minute

Linear; Water (non-linear); Fan (minimum
on time), Oil, proportional only

Automatic calculation of PID and overshoot
inhibition parameters

Automatic calculation of manual reset value
when using PD control

Full scale high or low. Deviation high, low,
or band

Latching or non-latching. Normal or
blocking action

Up to four process alarms can be combined
onto a single output

Dual, 4 digit x 7 segment high intensity LED
1.89W x 1.89H x 4.06D in (48W x 48H x
103Dmm) 8.820z (2509)

85 to 264Vac -15%, +10%. 48 to 62Hz.
10watts max

Operating: 32 to 131°F (0 to 55°C), RH: 5 to
90% non-condensing. Storage: 14 to 158°F
(-10 to 70°C)

IP 65

Meets generic emissions standard EN50081-
2 for industrial environments

Meets general requirements of EN50082-
2(95) standards for industrial environments
EN61010, installation category 2 (voltage
transients must not exceed 2.5kV)
Electrically conductive pollution must be
excluded from the cabinet in which this
controller is mounted. This product is not
suitable for use above 6,562ft (2000m) or in
corrosive or explosive atmospheres without
further protection.

2216e Controller
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Appendix C

North America:

EUROTHERM CONTROLS INC

Eurotherm Controls Inc
11485 Sunset Hills Road
Reston, VA 20190-5286

Tel: (703) 471-4870

Fax: (703) 787-3436

Fax—on Demand: (703) 787-3441

BBS: (703) 787-3444

Website: http://www.eurotherm.com

Technical Library: www.eurotherm.com/ library.htm

Email: sales @controls.eurotherm.com
support@controls.eurotherm.com

Europe:
EUROTHERM CONTROLS LTD

Eurotherm Controls LTD
Faraday Close
Durrington

Worthing

West Sussex

BN13 3PL

Tel: +44-1903-268500
Fax: +44-1903-265982
Website: http://www.eurotherm.co.uk
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Appendix D

MOTORISED VALVE CONTROL

The 2216e can be configured for motorised valve control as an alternative to the standard PID
control algorithm. This algorithm is designed specifically for positioning motorised valves.

The motorised valve algorithm operates in the Velocity mode, which does not require a
position feedback potentiometer for control purposes.

The following parameter list will appear in the navigation diagram shown in Chapter 2; if your
controller is configured for motorised valve control.

| Name | Description | values |
oP Output list Min Max | Default
mtr Valve travel time in seconds. 0.0 999.9 30.0

This is the time taken for the valve to travel from
its fully closed position to its fully open position.

OP.Lo OP.Lo is the low output power limit. -100.0 100.0 -100.0
OP.Hi OP.Hi is the High output power limit -100.0 100.0 100.0
Ont.H Output pulse minimum on time, in seconds. Auto 999.9 0.2

Table D-1 Motorised valve parameter list
COMMISSIONING THE MOTORISED VALVE CONTROLLER

Proceed as follows:

1. Measure the time taken for the valve to be raised from its fully closed to its fully open
position and enter this as the value in seconds into the ‘mtr’ parameter.

2. Setall the other parameters to the default values shown in Table D-1.
The controller can then be tuned using the automatic or manual tuning techniques.

ADJUSTING THE MINIMUM ON-TIME ‘Ont.H’

The default value of 0.2 seconds is satisfactory for most processes. The minimum on time
determines how accurately the valve can be positioned. The shorter the time, the more precise
the control. However, if the time is set too short, process noise will cause an

excessively busy valve.
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MOTORISED VALVE APPLICATIONS

AUTO TUNING

Before the auto tune is activated, the TD parameter must be set to a numeric value. The TD
parameter cannot be set to OFF when an auto tune is activated. When the auto tune is
complete, the auto tune will set the TD parameter back to the OFF position.

2200e Valve Positioner Set-up Table

| Name | Description | value |
ConF Configuration Mode
Ctr In the Inst configuration list set the Ctrlto vP. | ,p
1A Module 1A id needs to be a rELy or a SSR. HEAt
The Func for 1A should be configured for
Heat. (Open Valve)
2A Module 2A id needs to be a rELy or a SSR. COoOL
The Func for 2A should be configured for
COOL. ( Close Valve)
OPER Operating Mode (OP List)
mtr Valve travel time in seconds. 30.0
This is the time taken for the valve to travel
from its fully closed position to its fully open
position.
OP.Lo Low output power limit. -100.0
OP.Hi High output power limit 100.0
Ont.H Output pulse minimum on-time, in seconds. 0.2
OPER Home List
VPOS Calculated position of valve % of motor travel
time
Table D-2 Valve Positioner Set-up Table
NOTE

The following operating parameters do not effect the 2200e when the valve
positioner option has been configured:

CYC.H Heat Cycle Time
CYC.C Cool Cycle Time
ont.C Minimum on time for cooling
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Appendix E LOAD CURRENT MONITORING AND
DIAGNOSTICS

Current flowing in a system of electrical heating elements (the ‘Load’) can be displayed on
the controller by using a Eurotherm TE10 SSR fitted with intelligent current transformer,
PDCTX, or an SSR or contactor with an external PDCTX.

Load current monitoring and diagnostics may be used with any time proportioned output,
fitted in module position 1A, and uses the logic output wires which drive the SSR to return
signals back to the controller These signals represent the RMS value of the load current
during the ON period, or load related alarm conditions. It is not designed for analogue
outputs i.e. phase angle control.

It is also designed for single phase operation only.

There are two modes of operation:-

1. Mode1l
Detects if there is a break in the heater circuit. This includes heater or SSR open circuit. A
single Load Failure alarm message is displayed on the lower readout of the controller.

2. Mode 2
Provides the following:-

Display of true RMS load current On the | Displays the true RMS current in the ON

lower readout of the controller state to the load.
Low current alarm Analogous to Partial Provides advanced warning of failure of
Load Failure (PLF) supplied in some one or more heaters in parallel

Eurotherm SSRs
High current alarm Activated when the Typically used where element bunching
heater exceeds a set limit may occur

SSR short circuit This will apply full power to the heaters
which could result in an over temperature
condition. This alarm provides early
warning.

Heater failure Indicates open circuit load conditions
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EXAMPLE WIRING DIAGRAM (FOR MODE 1 & 2 OPERATION)
Hardware Required

1. Eurotherm SSR type TE10/PDS2 OR

2. Eurotherm intelligent current transformer type PD/CTX + contactor or zero voltage
switching SSR

2216e controller configured for PDSIO mode 2 option using logic output. This module must

be fitted in module position 1. (order code M2).

N
Controller f
. Fuse 2A(T) Alternative current r(?gulator
Y 1 — arrangements:-
“ C L
ol:l [N] The Eurotherm TE10/PDS2 contains integral
] M[ ] E——L power regulator and intelligent PDCTX
M - The PDCTX can be supplied separately for
] sl [ ; ) ; .
O 100 *rAl— use with any $SR or !oglc thyristor unit as
PV shown in the diagram below.
L] L) v Heater [] The output drive capability of the PDCTX is
pawer fuse 5V at 7mA maximum
(load
dependent)
To logic output
TolL 1A & 1B
This
represents a 4 ; f
single turn
@ @ tcf;rough the + PDCTX
L N T Intelligent
TE10 Current
Solid Transformer
State
Relay ; ggic ingt
00 To SSR
= ar Heater Q_ ?
© _———
\ ‘ L
T/IC I:‘:I_
Heater
Figure E.1 Connections for Mode 1 & 2
WARNING!

Take care that the controller is correctly wired for the mode of operation which is
configured. Failure to do so may be hazardous in some situations.
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OPERATION

To Read Load Current (mode 2 only)

Do This

This Is The Display You Should See | Additional Notes

From the ‘HOME’
display, Figure 1.4,

Press until

AmPS is shown in
the upper display

AmPS
5

AmPS

Current will be displayed in
the lower readout. See

also ‘Display Modes’
below.

This display will be shown if:

It will revert to the
HOME display after
45 seconds or 10
seconds if an alarm
is present

I. The controller is unable to resolve the reading
Il. - The controller is obtaining a reading
Ill. The measurement has timed out i.e. current has

not flowed for 15 seconds.

To Display Load Current Continuously in the Lower Readout (mode 2 only)

Do This

This Is The Display You Should See

Additional Notes

From the ‘HOME’
display, Figure 1.4,

Press until

diSP is shown in the
upper display

Press t@ or @
until AmPS is
displayed in the
lower display

Display Modes

SSR RMS On State Current
This is the default state when high or low current alarms are configured. The load current
displayed is the steady state true rms current measured during the ON period.

The minimum on time is:-

Mode 2

0.1second

diSP
AmPS

Current will be
displayed in the
lower readout
continuously when
the controller reverts
to the HOME
display, see also
‘Display Modes’
below.

2216e Controller
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How Heater Alarms Are Displayed

Do This This Is The Display You Should See | Additional Notes
HOME Display
If an alarm is Actual If more than one
present it will flash a | Temperature » 20.0 alarm is active, the
four character (PV) . display will alternate
mnemonic in the 1LCr between the alarm
lower display messages and the
_ default parameter in
)le]all™) the lower display
The Alarm Messages are:-
Mnemonic Meaning | Description

The following two messages are alarms which are produced as a result of failure within the
process. In place of dashes the alarm number will appear i.e 1, 2, 3, or 4

-LCr Alarm number | Used for partial load failure detection. To avoid nuisance
- Low Current | tripping due to supply voltage variations set to a value at
least 15% below the minimum normal operating current

-HCr Alarm number | Used for load overcurrent protection. To avoid nuisance
- High Current | tripping due to supply voltage variations set to a value at
least 15% above the maximum normal operating current.

Note: This alarm is not intended to provide
instantaneous safety protection from short circuit fault
conditions

The following message is a diagnostic alarm which appears for mode 1 operation only.

LdF Load Fail This includes failure of the heater circuit or the SSR

The following two messages are diagnostic alarms produced as a result of failure within the
equipment or wiring connections. They appear for mode 2 operation only.

Htr.F Heater Falil No current is being drawn while the controller output
demand signal is on

SSr.F SSR Fall The load is continuously on while the controller output
demand signal is off
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TO SET THE ALARM TRIP LEVELS

Do This This Is The Display You Should See | Additional Notes
From the HOME To select the Alarm
display AL List header
press [ until the LiSt
AL LiSt is displayed
Press button 12 3o0r4
until the desired indicates the alarm To select the
alarm number is number; diagnostic alarm
displayed --- indicates the parameter found

- alarm type:- under the Alarm List
press LA or (V) | e.g. LCr or HCr header
to adjust the alarm 123

trip level

RELAY OUTPUTS

The alarm trip level
is setto 123

Any plug in module can be used for alarms provided they are not already being used for
another purpose , such as control. Any one or more alarms can be attached to an output,
which will operate when an alarm occurs. Contacts are rated at 2A 264Vac for operating

external beacons or audible devices.

2216e Controller
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TO CONFIGURE PDS LOAD CURRENT DIAGNOSTICS

Configuration of PDS load current diagnostics is in four parts:-

1. Configure the Logic Module for PDSIO Mode 1 or 2 operation..
2. Configure the Low and High Current trip alarms.

3. Attach the alarms to operate an output relay.

4. Set up the Scaling Factor.

First enter Configuration Level. See Chapter 5

TO CONFIGURE THE LOGIC MODULE FOR PDSIO MODES 1 OR 2

Do This This Is The Display You Should See | Additional Notes
press L2 until the 1A This opens the
1A Conf is displayed configuration list
Conf associated with
module position 1A
o)l
Press L2 to show
id This shows the
identity of the
id module
Log The module identity
is logic output
Press L] to show
Func )
This shows the
. function of module
Press {@ or @ F .
to show SSr1 or SSr unc The module function
2 as required. SSrl is set to PDSIO
mode 1
Press to show
SEnS
This sets the output
. SEnS signal to normal for
Press {@ or @ nor heating control
to show nor
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TO CONFIGURE LOW AND HIGH CURRENT TRIP ALARMS

Alarm 1 will be configured as Load Current Low (Lcr)
Alarm 2 will be configured as Load Current High (Hcr)

Do This This Is The Display You Should See | Additional Notes
Press button This opens the
configuration list
until the AL Confis AL which contains the
displayed “Conf Alarms
Press to show After 0.5 sec the To select alarm 1
AL1 (alarm 1) ALl display will blink to
LCr show the alarm type . e al L
A | has been accepted o0 make alarm 1 =
Press {@ or @ Low Current
to show LCr
Press until AL2 After 0.5 sec the To select alarm 2.
(alarm 2) appears AL2 display will blink to
. show the alarm type
Al HCr To make alarm 2 =
Press LA or LY has been accepted High Current

to show HCr

Note:- The above alarms are known as SOFT ALARMS because they are indication

only. -

2216e Controller
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TO ATTACH SOFT ALARMS TO A RELAY OUTPUT

Any one alarm indicated above may be attached to an output (normally a relay).
Alternatively any combination of alarms may be attached to operate a relay using the

procedure below:-

Do This This Is The Display You Should See | Additional Notes
Press “PAGE” key Any output module
(o] as many times can be configured
as necessary to 3A 3A for a_r:j a(lja_r m output
ConE Conf provided it is not
used for any other
purpose, eg as a
control output.
In place of 3A you
should select the
module required, i.e.
1A or 2A
o DiGF = digital
press L2J unil Dig f Iuncrflons o
; noch = no change
dig.f appears no.ch
After 0.5 second the
display will revert to
e noch to attach the
Press lg or @ alarm
until the first alarm 3
you wish to attach to Dig f 0.5S€C | E5ch time you scroll
the 3A outputis no.CH through the table of
displayed e.g. Htrf alarms note that two
Dig.f decimal points
Htrf appear. This
Repeat the above r confirms that the
step for every alarm particular alarm has
to be attached to the been attached to the
output output, i.e. Ht.r.F
SS.r.Fetc
Alarms Connected to a
nor Relay Output
Soft diG N |
Alarms SEnS
inv Output
e . Module, — 3B
To remove alarms from an output press [a] or oJ until CLr appears in the lower dIS

This will clear all alarms attached to this output.
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THE SCALING FACTOR

The value of the current displayed on the controller is scaled using the scaling factor. This is
found in the inSt ConF list. Itis set, by default, to 100 and assumes a single turn through
the current transformer. If two turns are made through the current transformer it will be
necessary to adjust the scaling factor to 50 to obtain the same reading.

Under normal conditions you should not need to change the scaling factor.

If, however, you wish to change the sensitivity of the current reading, for example, to read
very low currents you may need to change the number of turns through the PDCTX and/or
adjust the scaling factor to compensate. See also note 1 below.

TO ADJUST THE SCALING FACTOR

Do This This Is The Display You Should See | Additional Notes
Press button .
- , inSt

until inSt Conf is

Conf
displayed
Press until .
LC.Hi is displayed LC.Hi

100

Press @ or @

to change the
scaling factor

Note 1:-

Minimum Resolvable Current

TE10 4ARMS. ltis not possible to read currents lower than 4A when using a TE10.
PDCTX 4A RMS for a single turn through the PDCTX

Should you wish to read currents lower than 4A using a PDCTX it is necessary to increase
the number of turns through the PDCTX and adjust the scaling factor to compensate.

For example: To read 1.0A wind 4 turns through the PDCTX and adjust the scaling factor to
25 as shown in the table below.

Scalar = 100/N  Where N = Turns through
PDCTX

N Scalar .

1 100

2 50

4 25

5 20

10 10
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Maximum Resolvable Current
TE10 Determined by the maximum range of the SSR
PDCTX 100A (or 100 ampere turns)

Finally Exit configuration level. See Chapter 5.
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Appendix F RETRANSMISSION

WHAT IS RETRANSMISSION

The controller can be configured to generate an analogue output signal which represents a
selected parameter.
The parameters which can be configured for retransmission are:-

Process Variable
Setpoint

Error

Control Output

el N S

The retransmission signal is available as 0-20mA, 4-20mA, 0-5V, 1-5V or 0-10V and is
connected to terminals 1A and 1B when module 1A is fitted as a DC module.
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TO CONFIGURE THE CONTROLLER FOR RETRANSMISSION
A DC module must be fitted in module position 1A.

First enter configuration level. See Chapter 5.

Then:-
Do This This Is The Display You Should See | Additional Notes
Press button This opens the
1A configuration list for
until the 1A Confis Conf module 1A.
displayed
- This is the identity of
Press to show id the module fitted in
id this position
dC.OF The module must be

a DC output dC.OP

Press to show

Func

The choices are:-

nonkE Output turned off
Control Outputs
p— Func HEAT Heat control output
|
Press {@ or @ P\/ COOL Cool control output
to select the Y o
parameter for Retransmission
retransmission OoP Output demand
PV Process Variable
Err Error
wSP Setpoint (working)
If Func is_ a
press L] to show SEnS retransmission
SEns
parameter the value
nor of Sens has no
effect.
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Retransmission

Press to show The retransmitted
out.L output signal can be
Out.L limited by adjusting
these parameters.
0.0
Press to show
To reverse the
Out.H output, set Out.L to
Out.H 20.0 and Out.H to
20.0 0.0.

SCALING RETRANSMITTED OUTPUT SIGNALS

The analogue output signal may be set between 0 and 20mA. A 4-20mA output is achieved
by applying an offset as described below.
A 0 to 10Vdc output may be achieved by fitting a 500 ohm resistor across the output
terminals 1A and 1B. A 0 to 5Vdc output may be achieved by fitting a 250 ohm resistor
across the output terminals 1A and 1B. Suitable resistors are supplied with the controller.

To Range Retransmitted Output OP

% Output

OUT.L

OUT.H

For output of 0-100% = 0-20mA
set Out.H to 20.0 and Out.L to 0.0

For output of 0-100% = 4-20mA
set Out.H to 20.0 and Out.L to 4.0
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To Range Retransmitted Setpoint SP or Process Variable PV

mg.H

rng.L

/

OUT.L

OUT.H
To Range Retransmitted Error Err
rng.H
0 /
rng.L
OUT.L OUT.H

For output of 0 - 1000°C = 0-20mA
set Out.L to 0.0 and Out.H to 20.0
and rnG.L to 0.0 and rnG.H to 1000

rnG.L is the low limit of the input range
rnG.H is the high limit of the input range

These are found in the iP ConF list as described
in Chapter 5. If the range limits are not set the
retransmitted output is the maximum input range
as stated in the order code, Appendix A.

The retransmitted output value is dependent
upon the range limits rnG.H and rnG.L set in the
iP ConF list of the controller.

The following examples are given to illustrate
the retransmitted error values:

Example 1:

Type K thermocouple,
mG.L = -200

mG.H = +200
Retransmitted Value
OmA for an error of -200
10mA for an error of 0
20mA for an error of +200
Example 2:

As above but rnG.L =-10 and rnG.H = 400
Retransmitted Value

OmA for an error of -10

0.0487mA for an error of 0

20mA for an error of +400

Note:

To read a negative error it is necessary to set
rnG.L to a negative limit
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