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Min. measuring distance

(dead band) X |

BASIC CONCEPTS AND ELEMENTS

Min. measuring distance

Xm

Automatic close-end blocking

Default: P05
Manual dose-end blocking

Programed: PO5>X

|
(

DEFAULT value of P04

Max. measuring distance of the device Xy
Max. measurement range of the device

Transmitted range

Programmed measurement range

Max. measuring distance of the application (H)

DEVICE DATA

APPLICATION DATA

DIST = distance (measured)

APPLICATION

LEV = level
(calculated; H - DIST)
VOL = volume

(calculated from DIST =»LEV)

CURRENT STATUS
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Thank you for choosing NIVELCO instrument
We are convinced that you will be satisfied with our product!

1. INTRODUCTION

Application

The PiloTREK W-100 non-contact microwave level transmitters provide the
most advanced, new generation measurement technique of the industrial
process automation field. PiloTREK is an ideal solution of high precision
level transmitting of liquids, slurries, dollops, emulsions and other chemicals
in a wide range of application area, such as food industry, energy industry,
pharmaceutical industry, chemical industry, and even in naval applications
with mm accuracy range and high measuring stability.

PiloTREK is able to provide an excellent non-contact measurement solution
for those substances which tend to steam, or for liquids with a gas layer.
Since there is no need for a defined propagation medium in the case of
microwaves, the PiloTREK is applicable in vacuum.
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Operation principle

The reflection of the emitted microwave impulses is considerably depending on
the relative dielectric constant of the measured medium. The essential condition
of microwave level measurement is that the relative dielectric constant (er) of the
medium should be more than 1.9.

The operation of the non-contact microwave level transmitters is based on the
measurement of the time of flight of the reflected signals, so-called Time
Domain Reflectometry (TDR) method.

The propagation speed of microwave impulses is practically the same in air,
gases and in vacuum, independently from the process temperature and
pressure, so the measured distance is not affected by the physical parameters
of medium to be measured.

The PiloTREK level transmitter is a Pulse Burst Radar operating at 25 GHz
(K-band) microwave frequency.

The 25 GHz models’ most noticeable advantage over the lower frequency
(5...12 GHz) radars are the smaller antenna size, the better focusing, lower
dead band and smaller transmission angle.

The level transmitter induces few nanosecond length microwave impulses in the
antenna and a part of the energy of the emitted signals reflects back from the
measurement surface depending on the measured media. The time of flight of
the reflected signal is measured and processed by the electronics, and then this
is converted to distance, level or volume proportional data.



2. ORDER CODES (NOT ALL COMBINATIONS POSSIBLE!)

PiloTREK @ Ll__l -1 |_!__| II;I- I_IjEx ()
| |

FuNcTioN CoDE a’;i’;m’ e CobE Q:;i’;’;: gﬁé G CoDE PROCESS CONNECTION CobE OutpuT/ EX CobE
2-wire compact E 1.4571 / Aluminum S Parabola DN150 / Flange 1 BSP 0 4...20 mA + HART® 4
2-wire compact + G 1.4571 | Plastic M DN40 Horn / 1% 4 NPT N 4...20 mA + HART®/ 5
display PP / Plastic P DN50 Horn / 2" 5 DN80 PN25 2 Exia llIC (ATEX, IECEx)
2-wire integrated P 1.4571 / Stainless steel K DNB80 Horn / Flange 8 DN100 PN25 3 4...20 mA + HART® / 6
High-temperature H Planar / 2" (10 m)** A DN125 PN25 4 Ex taltb I1IC (ATEX, IECEX)
High-temperature ) Planar /2" (16 m)** B DN150 PN25 5 4..20mA +HART®/Exia | o
transmitter + display Egg/1" D DN8O0, PP 6 1IB (ATEX, IECEx)

Egg/ 1% E DN100, PP 7 4..20mA+HARTO/XPIS | 4
Notes: Egg /2" F DN125, PP 8 Div 1 (FM) /%" NPT
S,M,K: 1.4571 stainless steel horn antenna without housing. T DN150, PP 9 4...20 mA + HART®/ B
P: ALUMINUM horn antenna with antistatic plastic enclosure, only with DN40 and DN50 horn antenna and thread connection. 3" RF 150 psi A NI Div 2 (FM) / %" NPT
High-temperature version only with metal housing! Antenna seal: Viton. Planar antenna only in integrated type! 4" RF 150 psi B 4..20 mA + HART®/
*Ex versions are marked "Ex" right after the type designation on the label. 5" RF 150 psi C Ex db [ia Ga] (ATEX) ¢
**Only for WPP planar antenna type 6" RF 150 psi D

3"FF, PP E

ACCESSORIES TO BE ORDERED NON-SEPARATELY ORDER CODES 4"FF, PP F
PP antenna enclosure with 12" BSP threaded process connection / Ex type WAP-140-0 / WAP-140-8 5"FF, PP G
PP antenna enclosure with 1%2" NPT threaded process connection / Ex type WAP-14N-0 / WAP-14N-8 6" FF, PP H
PTFE antenna enclosure with 1%2" BSP threaded process connection WAT-140-0 JIS 10K 80A J
PTFE antenna enclosure with 1%2" NPT threaded process connection WAT-14N-0 JIS 10K 100A K
PP antenna enclosure with 2" BSP threaded process connection / Ex type WAP-150-0 / WAP-150-8 JIS 10K 125A L
PP antenna enclosure with 2" NPT threaded process connection / Ex type WAP-15N-0 / WAP-15N-8 JIS 10K 150A M
PTFE antenna enclosure with 2" BSP threaded process connection WAT-150-0 JIS 80A, PP P
PTFE antenna enclosure with 2" NPT threaded process connection WAT-15N-0 JIS100A, PP R
PTFE antenna enclosure with 2" TriClamp process connection WAT-14T-0 JIS125A, PP S
PTFE antenna enclosure with DN50 Pipe coupling process connection WAT-14R-0 JIS 150A, PP T
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3. TECHNICAL DATA
INTEGRATED COMPACT

TYPE
| METAL HOUSING HIGH-TEMPERATURE VERSION

PLASTIC HOUSING

Measured values / Calculated values Level, Distance / Volume, Weight

Signal frequency ~25 GHz (K-band)

Minimal and maximal measuring range*

Material of wetted parts

Process connection See chapter 3.2

Beam angle

Minimum ¢; of the medium*

Maximal medium pressure (depending on

the antenna) 3 bar [43.5 psi] at 25 °C [77 °F] | 25 bar [362.6 psi] at 120 °C [248 °F]

30...+100 °C [-22...+212 °F] (up to max. 2 min.: 120 °C [77 °F]),

Medium temperature with PP antenna enclosure: +80 °C [+176 °F]

-30...+180 °C [-22...+356 °F]

Ambient temperature -20...+60 °C [-4...+140 °F]
Resolution 1 mm (0.04 inch)
Typical linearity error (as per MSZ EN <0.5m: 25 mm, 0.5...1m: £15 mm, 1...1.5 m: £10 mm, 1.5...8 m: £3 mm, >8 m: £0.04% of the measured distance
61298-2)* [<1.6ft: £1inch, 1.6...3.3 ft: £0.6 inch, 3.3...4.9 ft: £0.4 inch, 4.9...26 ft: £0.12 inch, >26 ft: +0.04% of the measured]
Temperature error (as per MSZ EN 61298-3) 0.05% FSK /10 °C (-20...+60 °C [-4...+140 °F])
Analog 4...20 mA (limits: 3.95...20.5 mA)
Output Digital communication HART® (minimal terminal resistor: 250 Q)
Display - SAP-300 graphical display unit
Damping time Selectable 0...99 sec
Measuring frequency 10...60 sec as per the application settings
Error indication Output = 22 mA or 3.8 mA (Ex dfia]: 3.9 mA)
Output load Rt = (Ut-20 V)/0.022 A, U = power supply voltage
Power supply voltage 20...36 V DC, Ex ia: 20...30 V DC, Ex d [ia]: 24...36 V DC
Electrical protection Class Il
Ingress protection P68 P67
LiYCY type. 2% 0.5 mm? (22 AWG)
Electrical connection shielded @6 mm (20.24 in) cable; 2x M20x1.5 gable glands + Two internally threadgd 7" NPT copnection for protective pipes,
standard cable length: 5 m (16.4 ) cable outer diameter: @7...13 mm (0.28...0.51 in), cross-section: max. 1.5 mm? (15 AWG)
(available up to 30 m [100 ft])
Housing material Plastic (PP) Plastic (PBT) | Powder-coated aluminum or Stainless Steel
Sealing Viton®, EPDM
Aluminum: 2...2.6 kg (4.4...5.7 Ib); Aluminum: 2.7...3.3 kg (5.9...7.3 Ib);
Mass 07..16kg(15..351b) Stainless steel: 3.3...3.99(kg (7.3...8.% Ib) Stainless steel: 4...4.6 Eg((s.s...1o.1)|b)

*Examined in case of proper application settings at 95% sample rate level. The environment should be free of EMC noises and power supply voltage fluctuations in accordance to the standard, under constant temperature. The reflector
should be a plane plate reflector with ideal material, surface and dimensions (min. 3 x 3 m [10 x 10 ft]). The largest false echo should be 20 dB smaller than the useful echo.
**In case of integrated type itters, if the encl can be directly in contact with the measured medium, the permissible medium temperature is limited to the ambient temperature.
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3.1. EXPLOSION PROTECTION, EX MARKINGS, EX LIMIT DATA
3.1.1. ATEX CERTIFICATE No.: BKI13ATEX0017X/3

PLASTIC HOUSING METAL HOUSING
TYPE wom-100-0 WPM-100-0O WHO-, wJO-100-0
(CoMPACT) (INTEGRATED) e (HIGH-TEMPERATURE VERSION)
& 11 GExiallB T6...T4 Ga & 11 GExiallB T6..T3 Ga
& 112D Exia llIC T85°C...T110°C DalDb | & 11 1/2 D Ex ia llIC T85°C...T180°C Da/Db
Ex marking (ATEX) | &) 11/2 G ExialIB T6...T5Ga/Gb | &) 111 G Exia lIB T6...T5 Ga

&) 11172 D Ex taltb IIIC T85°C...T110°C Da/Db

& 11112 D Ex taltb llIC T85°C...T180°C Da/Db

& 11112 G Ex db [ia Ga] IIB T6...T4 Ga/Gb

&) 111/2 G Ex db [ia Ga] IIB T6...T3 Ga/Gb

Ex power supply,
intrinsically safety data

L:200puH Ci16nF Uz 30V
li 140 mA P 1 W

Li:200uH Ci:30nF Ui30V
li:140mA Pi1W

L:200 yH Ci16nF U:30V 1:140m Pt W
L,Ex db [ia Ga]": Ur=24...36 V DC, Un = 250 V

Li:200 yH Ci:16nF Ui 30V I 140mA Pi1W
LEx db [ia Ga]": Ui =24...36 V DC, Un = 250 V

3.1.2. IECEXC

ERTIFICATE No.: IECEX BKI 13.0005X ISSUE No.:2

PLASTIC HOUSING METAL HOUSING
TYPE wov-100-0 WPM-100-0O WHO-, wJO-100-0
(CoMPACT) (INTEGRATED) vk HiEl e (HIGH-TEMPERATURE VERSION)
ExialIB T6...T4 Ga ExiallB T6...T3 Ga
Ex ia llIC T85°C...T110°C Da/Db Ex ia IlIC T85°C...T180°C Da/Db
Ex marking (ECEX) Ex ia lIB T6...T5 Ga/Gb Exia B T6...T5 Ga

Ex ta/tb llIC T85°C...T110°C Da/Db

Ex taltb IlIC T85°C...T180°C Da/Db

Ex db [ia Ga] lIB T6...T4 Ga/Gb

Ex db [ia Ga] lIB T6...T3 Ga/Gb

Ex power supply,
intrinsically safety data

Li:200 yH Ci16nF Ui 30V
li: 140mA  Pi1W

L:200 yH Ci:30nF Ui 30V
li140mA Pi1W

Li:200 yH Ci:16nF Uz 30V 1140 mA Pi1W
,Ex db [ia Ga]": Ut=24...36 V DC, Un =250 V

Li:200 yH Ci: 16 nF Ui 30V I 140 mA Pi: 1 W
,Ex db [ia Ga]": Ut=24...36 V DC, Un = 250 V
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Temperature limit data for ATEX and IECEXx certificates

HAZARDOUS GAS ATMOSPHERES EXPLOSIVE DUST ATMOSPHERES
PLASTIC HOUSING METAL HOUSING METAL HOUSING

HIGH-TEMP. HIGH-TEMP.
[ENE wega\ivnnp- WS-, WOK-1O0O-0 |~ WHO-, WJO- | WOS-, WOK-1OO-0 ~ WHO-, WiO-

100-0 100-0

ExiallB Ex iallB, Ex db [ia Ga] IIB Ex ia llIC, Ex ta/tb llIC

Maximum permissible medium temperature +80°C | +95°C | +80°C | +95°C | +100°C | +130°C | +180°C | +80°C | +95°C |+100°C | +180 °C
Maximum permissible ambient temperature +60 °C
Maximum resulting surface temperature +80 °C +95°C | +80°C | +95°C | +100°C | +130°C | +133°C | +80°C +95°C | +100 °C +133 °C
Temperature class T6 T5 T6 15 T4 T4 73 | T85°C | Ti00°C | T110°C T180°C

3.1.3. FMUS CERTIFICATE No.: FM17US0134X (SEE 'SAFETY MANUAL’)

The following data is for information purposes only. The FM certificate and the safety instructions can be found in the attached 'Safety Manual'.

DUAL COMPARTMENT, METAL HOUSING

TYPE

WES-, WGS-100-A

WHS-, WJs-100-A
(HIGH-TEMPERATURE VERSION)

WES-, WGS-100-B

WHS-, WJs-100-B
(HIGH-TEMPERATURE VERSION)

Marking (FM US)

Class I, Division 1, Group C, D, T6 Ta = -20 °C to +60 °C, IP67

Class I, Division 2, Group C, D, T6 Ta = -20 °C to +60 °C, IP67

Maximum power supply 35V DC
Maximum current 22 mA
Maximum Voltage Um: 250 V

3.1.4. FM CANADA CERTIFICATE No.: FM17CA0074X (SEE 'SAFETY MANUAL')

The following data is for information

purposes only. The FM certificate and the safety instructions can be found in the attached 'Safety Manual'.

DUAL COMPARTMENT, METAL HOUSING

TYPE

WES-, WGS-100-A

WHS-, WJs-100-A
(HIGH-TEMPERATURE VERSION)

WES-, WGS-100-B

WHS-, WJS-100-B
(HIGH-TEMPERATURE VERSION)

Marking (FM US)

Class I, Division 1, Group C, D, T6 Ta = -20 °C to +60 °C, IP67

Class I, Division 2, Group C, D, T6 Ta = -20 °C to +60 °C, IP67

Maximum power supply 35VDC
Maximum current 22 mA
Maximum Voltage Um: 250 V

10/48 ¢ wes140en2109p




3.1.5. INMETRO CERTIFICATE No.:DNV 15.0065 X/2

PLASTIC HOUSING METAL HOUSING

wOom-100-0 WHO-100-0, wJO-100-0
33 (CompAcT) L= Hiol=lale 2ol (HIGH-TEMPERATURE VERSION)

ExiallB T6...T3 Ga ExiallB T6...T3 Ga
Marking (INMETRO) ExialIB T6...T5 Ga/Gb Ex ia llIC T85°C...T110°C Da/Db Ex ia llIC T85°C...T180°C Da/Db
Ex ta lliC T85°C...T110°C Da/Db Ex ta llIC T85°C...T180°C Da/Db

Ex power supply, L:200uH Ci:16nF U:30V L:200uH Ci:16nF U:30V . . . . .
intrinsically safety data li: 140 mA Pi: 1 W li: 140 mA P 1 W L:200pH Ci16nF U:30V I 140mA P W

Not all types can be ordered with INMETRO certificate.

Temperature limit data for INMETRO certificate

HAZARDOUS GAS ATMOSPHERES EXPLOSIVE DUST ATMOSPHERES
PLASTIC HOUSING METAL HOUSING METAL HOUSING
TEMPERATURE DATA WOIM-. WOIP— WIIS= WOIK- HIGH-TEMP. WOS-.. WK HIGH-TEMP.
1EIIL_|—E| 1E“’:|_E| WHO-, wJO- 1I:|I,:|—EI WHO-, wJO-
100-0 100-0
ExiallB ExialllC, Ex ta llIC

Maximum permissible medium temperature +80 °C | +80 °C ‘ +80 °C ‘ +90 °C ‘ +100 °C | +180 °C +80 °C | +90 °C | +100 °C ‘ +180 °C

Maximum permissible ambient temperature +60 °C

Maximum resulting surface temperature +75°C +80°C | +75°C | +90°C | +100°C +175°C +75°C +90°C | +100°C +175°C

Temperature class T6 T5 T6 T5 T4 T3 T85°C | T100°C | T110°C T180°C
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3.2. DIMENSIONS AND SPECIAL DATA OF THE ANTENNA VARIATIONS

ALUMINUM HOUSING PLASTIC HOUSING
TYPE 1" HORN ANTENNA 2" HORN ANTENNA 17%" HORN ANTENNA 2" HORN ANTENNA
WES-140-00, WGS-140-01, WES-150-00, WGS-150-01 WEM-140-00, WGM-140-01, WEM-150-00, WGM-150-01
WES-14N-00, WGS-14N-0O0 WES-15N-0, WES-15N-00 WEM-14N-0O0, WGM-14N-0O0 WEM-15N-00, WGM-15N-00
amx1s
2x20x15_{IH] 2T
2ANPT %"
Dimensions

168

Material of wetted parts

1.4571, PTFE, FPM

Process connection

1%" NPT / BSP

2"NPT/BSP

1" NPT / BSP

2"NPT/BSP

Beam angle (-3 dB)

19°

16°

19°

16°

Minimal measuring distance*

0.2m (7.9 inch)

* Under reference conditions described in the 3 chapter. L is according to the drawings.
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17%" PP ANTENNA WITH PLASTIC ENCLOSURE

2" PP ANTENNA WITH PLASTIC ENCLOSURE

TYPE ALUMINUM HOUSING PLASTIC HOUSING ALUMINUM HOUSING PLASTIC HOUSING
WES-, WGS-140-010 WEP-, WGP-140-010 WES-, WGS-150-01 WEP-, WGP-150-01
+ WAP-140-0, WAP-14N-0 WEP-14N-00, WGP-14N-0O0 + WAP-150-0, WAP-15N-0 WEP-15N-00, WGP-15N-00
139 135 -
139
2&M20x 1.5 2M20x15 7.9 |
2AM20x1.5 | 2 g 2&NPT %"
NPT e 8
| MB/Sw.3 | =
Sw.55 HESw :
Dimensions mhﬁ[‘ SE
. & ) =] =
e S ===t sz . wer
| 5 EE : s 7 NeTZ 8 |
| . s
! I
24 L, ez, I
s L t L2545, Lun

Material of wetted parts PP + EPDM
Process connection 1%" NPT / BSP 2"NPT/BSP
Beam angle (-3 dB) 19° 16°

Minimal measuring distance*

0.3m (118 inch)

* Under reference conditions described in the 3 chapter. Lu is according to the drawings.
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INTEGRATED PLASTIC HOUSING
TyPe 17" HORN ANTENNA 2" HORN ANTENNA 17" ENCAPSULATED HORN ANTENNA | 2" ENCAPSULATED HORN ANTENNA
WPM-140-00, WPM-14N-0O0 WPM-150-00, WPM-15N-00 WPP-140-00, WPP-14N-00 WPP-150-00, WPP-15N-00
1"BSP
1"BSP
295
295
Dimensions 8 Sws g Tt
. =27
3 : NPT1%" S |
| |
| |
N
Low|  Lwf N7
25| L
Material of wetted parts 1.4571, PTFE, PP, FPM 1.4571, PTFE, PP, FPM PP + EPDM PP + EPDM
Process connection 1" NPT / BSP 2"NPT/BSP 12" NPT / BSP 2"NPT/BSP
Beam angle (-3 dB) 19° 16° 19° 16°
Minimal measuring distance* 0.2m (7.9 inch) 0.3 m (11.8 inch)

* Under reference conditions described in the 3 chapter. Luw is according to the drawings.
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2" TRICLAMP, ANTENNA WITH PTFE ENCLOSURE,

2" TRICLAMP, DN50 PIPE COUPLING ANTENNA WITH PTFE ENCLOSURE,

HYGIENIC VERSION HYGIENIC VERSION
TyPe ALUMINUM HOUSING PLASTIC HOUSING ALUMINUM HOUSING PLASTIC HOUSING
WES-, WGS-140-00 WEM-, WGM-140-01 WES-140-00, WGS-140-00 WEM-, WGM-140-00
+ WAT-14T-0 +WAT-14T-0 +WAT-14R-0 +WAT-14R-0
139 135 139 135
_ . _
Dimensions

@64/ 2" Triclamp

@64/ 2" Triclamp

Rd78x1/6 (DNS0 Milch)

L = Lu

Rd78x1/6 (DN50 Milch)

245 [

Material of wetted parts 1.4571, PTFE
Process connection 2" TriClamp | DN50 MILCH
Beam angle (-3 dB) 19°

Minimal measuring distance*

0.3 m (11.8 inch)

* Under reference conditions described in the 3 chapter. Luw is according to the drawings.
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INTEGRATED PLASTIC HOUSING,

FLAMEPROOF, ALUMINUM DUAL

DN150 PN25 / 6° RF 150 psi/ JIS 10K150A
.~ S |

ALUMINUM HOUSING ALUMINUM OR PLASTIC HOUSING, PLANAR ANTENNA CHAMBER HOUSING,
TYPE HORN ANTENNA WITH FLANGE PARABOLIC ANTENNA WITH FLANGE WPP_ACC] 1%" HORN ANTENNA
WES-, WGS-18010-00 WEO-, wGeO-110-0 WPP-1 B|:|—|:|, WES-, WGS-140-C
WES-, WGS-14N-C
139
139
- T i s
'_. [ swss k="
Dimensions =

Material of wetted parts 1.4571, PTFE, FPM 1.4571, PTFE, Zn PP + EPDM 1.4571, PTFE, FPM
Process connection Flange 2"NPT/BSP 1%" NPT / BSP
Beam angle (-3 dB) 11° 6° 16° 19°

Minimal measuring distance*

0.2m (7.9 inch)

0.43 m (16.9 inch)

0.3 m (11.8 inch)

0.2m (7.9 inch)

* Under reference conditions described in the 3 chapter. Luw is according to the drawings.
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HIGH-TEMPERATURE, ALUMINUM HOUSING

2" TRICLAMP, ANTENNA WITH
TYPE 1%." HORN ANTENNA 2" HORN ANTENNA PTFE ENCLOSURE,
WHS-, WJS-140-O, WHS-, WJS-150-0, O g T - LANCE HYGIENIC VERSION
WHS-14N-00, WJS-14N-0O0 WHS-15N-00, WJS-15N-00 ’ WHS-, WJS-140-00
+ WAT-14T-0
AM0x15 139
2A&NPT ¥
2100, )
Dimensions MeiSw3
Swss 4 F
@64 2" Triclamp e
247.3 1
loss.] L
Material of wetted parts 1.4571, PTFE, FPM PTFE
Process connection 1%" NPT / BSP 2"NPT/BSP Flange 2" TriClamp
Beam angle (-3 dB) 19° 16° 11° 19°

Minimal measuring distance*

0.2m (7.91inch)

0.3 m (11.8 inch)

* Under reference conditions described in the 3 chapter. Luw is according to the drawings.
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3.2.1. DETERMINE THE MAXIMAL MEASURING RANGE

The I possible measuring di of device types: The maximal measuring range of the PiloTREK radars is significantly depending on
Measuring the circumstances of the application environment and on the selected device type.
Type ntennalivps J[m(ft)] Depending on the relative dielectric constant of the measuring medium and the
WPP_1ADI 10 (328) process conditions the maximal measurement range (achievable under the
WPP-1B0] Planar antenna 16 625) reference conditions) may decrease by even 85% (reduce about to one-sixth!).
woO-140 DNA0 (12%) horn antenna with enclosre : In case of planar antenna version, the maximum measuring distance depending on
DN40 (1%") horn antenna without enclosure 18 (59) L R . L. . .
S TDN50 (2°) horn antenna with enclosure 20 (65.6) the dielectric characteristic of the mgdlum to be measured is the same as the
DNS50 (2") horn antenna without enclosure encapsulated DN40 horn antenna version.
woo-180 DN80 hom antenna with enclosure 23 (75.5)
woo-110 DN150 horn antenna without enclosure
A Max. measuring range
The maximal measuring distance is illustrated in the diagram on the right o ]
in case of materials with different relative dielectric constant. The o e
diagram is valid for horn antenna without plastic enclosure, for liquids Bm r— -
with still surface not tending to foaming, vaporing or steaming and in 5m /I\onso. [N\DNS0. =
. L1
case of ideally slow (<5 m/h or <16.4 ft/hr) rate of level change. ///
om L~ == DN150: Stainless steel parabolic antenna
= DN I | h WIS-1800-
//\DNA), - DNgg 2”21:@22 ponidiindi Ewgg-ggg
5m == DN40: Stainless steel horn antenna (WCIS-14(3-C])
K
M

1 T T T T T T 1T L
1416182 25 32 4 5 63 8 10 12 16 20 25 32 40 50 63 80 100 125 &r

Depending on the process conditions or the plastic antenna enclosure the following typical reducing factors are recommended to be considered in order to
calculate the maximal measuring range. When more than one reducing factors occur at the same time then all the factors should be considered for the

calculation:
Process Condition Reflection reduction in amplitude Maximum measuring distance decrease by Reducing Factor
Slow mixing or slightly waving |, ¢ g 20...50% 08..05
Foaming
Fast mixing, vortex 8..10dB 60...70% (the measurement might be completely terminated) 04..03
Steaming, condensation 3..10dB 30...70% (the measurement might be completely terminated) 0.7...0.3
PP antenna enclosure 2dB 20% 0.8
PTFE antenna enclosure 1dB 10% 0.9

For example: Measurement medium is Styrene (er = 2.4) at 25 °C (77 °F) process temperature and slowly mixed. The device type is WGS-150-4 with WAT-150-0 antenna
enclosure. The maximal measuring range is (9 m [29.5 ] * 0.5 *0.9) = 4 m (13 ft).
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3.3. ACCESSORIES

e User's and Programming Manual e 2xM20x1.5 cable glands
e  Warrant Card e Sealing (Klinger® Oilit) only for BSP threaded process connection
e  EU declaration of Conformity

3.4. CONDITIONS OF SAFE OPERATION

To avoid the danger of electrostatic charge accumulation, in case of the WP, WM types (with plastic electronic housing, plastic antenna enclosure or PP
flange) the following safety rule shall be observed:

The measured medium should be an electrostatic conductor, and the electrical resistivity of the measured medium cannot exceed 104 Q.

The speed and the method of the filling and emptying process should be chosen properly according to the measured medium.

The material of the plastic antenna enclosures can produce static electricity. The antenna enclosure is allowed to clean only with wet rag.

The wiring chamber cover of the Ex d [ia] dual compartment flameproof housing may not be opened while the electrical circuits are energized or if
explosive atmosphere is present.

If the WIS with aluminum housing is installed into a location which requires ‘Ga’ protection level, the units should be mounted that they are protected against
rare occurring impacts and friction effects which may be source of a potential ignition.

Meeting the requirements of the technological process

Please carefully consider that all parts of the instrument which possible to come into contact with the measured medium — including the transducer, the sealing
and any other mechanical parts — should meet all requirements of the applied technological process, such as the process pressure, temperature and chemical
effects of the used technologies. In addition, it is necessary to take into account at devices with PP flange that the PP flange’s mechanical strength is much
smaller than the same sized metal flanges.

FCC Radio license

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired
operation. Changes or modifications not expressly approved by the manufacturer could void the user’s authority to operate the equipment.

3.5. REPAIR, MAINTENANCE AND STORAGE CONDITIONS

PiloTREK units do not require maintenance on a regular basis. Repair during or after the guarantee period should only be carried out by NIVELCO.

Before returning the device for repairs, it must be cleaned carefully, the parts in contact with the medium that might contain harmful substances must be
decontaminated. Our official form (Returned Equipment Handling Form) must be enclosed. Download it from our website www.nivelco.com. The device must be
sent with a declaration of decontamination. Please provide a statement in the declaration that the decontamination process is completed, the device is clean and
free from harmful materials, and there are no hazardous substances on it.

Unused devices must be stored within the ambient temperature range specified in the technical data, and a maximum of 98% relative humidity.
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4. INSTALLATION
4.1. MOUNTING

When choosing the installation place please ensure proper space for later calibrations, verification or maintenance service.

PLACEMENT

The ideal position for the PiloTREK is on their=(0.3...0.5) R (in case of
cylindrical tank).

It is highly recommended to consider the beam cone on the 2" page drawing.
The distance between the sensor and the tank wall should be at least
200 mm (7.9 inch). If the unit is installed into dome top or spherical tank,
unwanted multiple reflections may appear, which can cancel each other and the
measuring signal out, this way it can interfere the measurement.

MOVING LIQUID SURFACE

Waving, vortex or strong vibration effects can have negative influence on the
measurement accuracy and the maximal measuring range. To avoid these
effects, the mounting placement should be as far as possible from the sources of
these disturbing effects. According to measurement experiences the maximal
measuring distance may decrease by 50...70% when the liquid surface is
vortexing (see chapter 3.2). For this reason, the device should be mounted as far
as possible from the filling stream or the tank outlet.

FOAMING

Filling, stirring or any other processes in the tank can
generate dense foams on the liquid surface, which may
considerably damp the reflected signals.

According to measurement experiences, in these cases
the maximal measuring distance decreases at least
approximately by 50%.

m
L
\ud
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FUMES, VAPOURS

If the measured medium or its foam can reach the
antenna or the measured medium is highly
fuming, these cases build-ups can form on the
sensor, which may result unreliable level
measurement.



SENSOR ALIGNMENT

The antenna face should be parallel to the medium surface
within £2°...3°.

OBSTACLES

Prior to the installation make sure that no objects (cooling pipes,
bracing elements, thermometers, etc.) cross the microwave
signals. Especially in case of extraordinary large silos bracing
elements and other structural obstacles may cause false
reflections which can be damped in most cases: a small bent
metal deflector plate mounted above the obstacle can disperse
the microwave signals and eliminates the false reflections which
disturb the reliable measurement.

If there is no possible mechanical solution to avoid these kinds of
false reflections, the programming of the instrument allows
blocking out the obstacles. (See: 5.3.4.5)

EMPTY TANK

Especially in case of standing tanks with hemispherical bottom
and in case of tanks which have any equipment inside at the
bottom (e.g., heating element, stirrer) wrong level measurement
may happen when the tank is totally emptied. The reason for this
measurement error is that the tank bottom or the objects at the
bottom disperse or reflect the emitted microwave signals.
Furthermore, the lower signal-level dispersed radar impulses
may interfere with itself inside the tank.

In order to perform reliable level measurement there should be at
least 100 mm (4 inch) liquid level above the disturbing objects at
the bottom or above the hemispherical tank bottom.

TEMPERATURE
To avoid overheating the
instrument should be protected Roof sunshade

against direct sunshine. /\

POLARIZATION PLANE

The emitted radar impulses of PiloTREK are
electromagnetic waves. The orientation of the
polarization plane is the same as for the
electric wave component of the electro-
magnetic wave. The rotation of the
polarization plane compared to the tank
position could be useful (for example to avoid
disturbing reflections) in certain applications.
To rotate the polarization plane, loosen the M6
hex socket set screw above the process
connection and rotate the instrument. Then
tighten the unit by the screw.

SOCKET, NOZZLE
The process connection should be implemented that the antenna end
should protrude at least 10 mm (0.4 inch) out of the socket.
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4.2. WIRING

The instrument operates from 20...36 V galvanic isolated and not grounded DC power
supply in two-wire system. (For Ex version: 20...30 V DC!)

The voltage value measured on the terminal of the instrument should be minimum 20 V
(in case of 4 mA)! In case of using HART® interface — to achieve proper communication
between the transmitter's interface and the power supply — a minimal 250 Ohm
resistance should be maintained within the network. The instrument should be wired with
shielded cable led through the cable gland. The wiring of the cables can be done after
removing the cover of the instrument and the SAP display unit.

IMPORTANT: The grounding screw on the housing of the transmitter should be
connected to the equipotential network. Resistance of the EP network should be
R <2 Ohm measured from the neutral point. Shielding of the cable should be grounded
at the control room side to the EP network. To avoid disturbing noises, keep away of
closeness to high-voltage cables. Especially the inductive couplings of AC harmonics
can be critical (which are present at frequency converter control) because even cable
shielding does not supply effective protection against these cases.

Display unit
connector

2 S
==,
M20x1.5 M20x1.5
/GND

electrostatic discharge e.g., by touching a properly grounded point before removing the cover of the enclosure. A possible electrostatic discharge

C The instrument may be damaged by electrostatic discharge (ESD) via its terminal, thus apply the precautions commonly used to avoid

can cause damage for the instrument. Do not touch the internal terminals!

WATER / VAPOR

To achieve suitable ingress protection NIVELCO recommends using the suggested
cable outer diameter (see technical data table in the 3 chapter) and fasten properly the
cable gland.

NIVELCO also recommends leading the connecting cables downwards to lead aside the
rain water and the condensed water. This is needed in case of outside installations and
some special applications where there is very high humidity or the possibility of water
condensation is quite high (for example in cleaning, purification processes, in cooled
and / or heated tanks).
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4.2.1. WIRING OF THE DEVICES

0!
2=/ 200mv

Ex i Non Ex

Ex power supply

Ex i Non Ex

MultiCONT

Using HART® communication
in non-Ex environment

Using Ex approved instrument
in hazardous environment

Using MultiCONT process controller
with Ex approved instrument
in hazardous environment

In case of two-chamber flameproof Ex d [ia] transmitters:

The terminals for the electrical connection of the two-chamber flameproof housing
transmitters are in the wiring chamber. The device can be connected to two-wire
4...20 mA current loop or HART® multidrop circuit through these terminals.

The “+” and “-” wiring terminal points are connected to the “3” and “4” marked pins of
the device's electronics through a properly dimensioned — and uncorrectable for the
user — certified intrinsically safe and galvanically isolated unit and a certified flameproof
conductor. Additional intrinsically safe barriers/circuitry is not required for this device.

Extension of the integrated cable:

The usage of a junction box is recommended for extending the cable.
The shielding of the two cables should be connected and grounded at the signal

processing device.

Green /
//t"’" yellow ™1~

Brown
Yellow
= White

Green =

Junction box
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In case of integrated version:

Prior to wiring ensure that the power supply is turned off at the source. (For wiring the unit 6 x 0.5 mm2 cross-section or greater cable is recommended).
The necessary programming can be made after energizing the unit.

o I b;"_‘t”” o+ Power Color codes of the wires:

w white VAN . .

E  Power supply 1 greens VR o)~ Green -  (+) Positive point of current loop measurement

‘% +HART | Fyellow —  HART mod Yellow -  (-) Negative point of current loop measurement

Z +Currentoutput | 9" E’j EE— = MOGeM | \hite - 1 (-) Negative point of the current loop, power supply, and HART®
= 8 clow 200mV Brown - 1 (+) Positive point of the current loop, power supply, and HART®

Green/Yellow — GND Grounding and shielding point

4.2.1. DETERMIN THE APPROPRIATE POWER SUPPLY VOLTAGE

The minimal power supply voltage required by the PiloTREK devices is depending on the load impedance in accordance to the below diagram: *
22

21 .. . . .
o0 A: minimal supply voltage on the input terminals of the device
o ke bt sl LTS S PP o
5 ~ B (M.mmgl supple]/ voltle:ge ; B: minimal supply voltage
considering the voltage drop ——— . . .
I~ on the 250 DA loop Tesistor (considering the voltage drop on the 250 Ohm loop resistor)

17 ~——
16 ; .

A Minimal supply voltage ~ Calculation example.
15 R Tnals ~— Voltage drop calculated with 22 mA:

— .
14 T~ 136 U minimal supply voltage (22 mA) = =22 mA x load resistance+ U input minimum (22 mA)
13 U minimal supply voltage (22 mA) = 22 MAX 250 Q + 136 V=55V +136V=19.1V
12
2 4 6 8 10 12 14 16 18 20 2

In order to provide operation in the total current loop range the calculation should be also checked with 4 mA:
Applying the above:
U minimal supply voltage (4 mA) = =4 mA x load resistance + U input minimum (4 mA)
U minimal supply voltage (4 ma)= 4 MA X 250 Q + 19V =1V +19V =20V

Therefore, in case of 250 Q load resistance 20 V power supply voltage is just enough for the total 4...20 mA measuring range.

* The minimum terminal voltage at the device's terminals is 24 V for an Ex d [ia] device with a two-chamber pressure housing, regardless of the value of the
transmitted current.
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4.3. Loor CURRENT CHECKING WITH HAND INSTRUMENT

After removing the cover and the Display Module, the actual loop current can be measured throughout an internal 1 Q shunt resistor by connecting
a voltmeter (in the range of 200 mV) to the points 2 and 5 indicated on the wiring drawing above (see 4.2.1).

5. PROGRAMMING

The PiloTREK transmitters can be programmed (basically) with the following two ways:
e  Programming with the SAP-300 display unit (see 5.2)

o All features of the unit can be accessed and all parameters can be set, such as measurement configuration and optimization, outputs, dimensions for 11
tanks with different shape, 99-point linearization.

e Programming with MultiCONT process controller or EView2 PC configuration software

The PiloTREK WG and WJO types include the SAP-300 display unit.

The PiloTREK transmitters are fully operational without the SAP—300 display as well; it is only needed for local programming and / or local measurement
displaying.

FACTORY DEFAULT SETTING
The PiloTREK W-100 series level transmitters are factory programmed by the following way:

Measurement mode: Level (LEV). The displayed value is the measured level.

The current output and the bargraph on the right are proportional to the measured level.
4 mA and 0% are assigned to zero level.

20 mA and 100% are assigned to the maximal level.

Error indication by the current output: holding the last value.

Level tracking time constant: 15 sec.

U

The instrument regards the distance (DIST) measured from the antenna end as the basic measurement value. This distance is handled and display in one of the
selected dimensions: m, cm, mm, feet, or inch. Since the maximal measurement distance is given (entered in P04) the instrument can calculate the actual level
(LEV) value. If the proper mechanical dimensions of the mounting — distance between the sealing and the tank bottom — is known, the measured level values
can be more accurate by adding this data. The level values calculated that way are the base for volume (VOL) calculation and the 99-point linearization table
(VMT) also uses these values as input data.
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5.1. THE SAP-300 DISPLAY UNIT
5.1.1. PRIMARY MEASUREMENT SCREEN

The SAP-300 is a 64x128 dot-matrix LCD display which can be plugged into the transmitter. (It is universal —
usable in other NIVELCO devices as well — provided that the system software supports SAP-300.)

Warning!

The SAP-300 module is based on LCD technology, so please make sure it is not exposed to permanent heat or
direct sunlight, in order to avoid damage of the display unit. If the instrument cannot be protected against direct
sunlight or high temperature that is beyond the standard operating temperature range of the SAP-300, please do
not leave the SAP display in the instrument.

Measurement displaying with the SAP-300 display unit

Elements of the displaying:
28, __Poe

1. Primary (Measured) Value (PV), in accordance to BASIC SETUP / PV. MODE. @ [ V=L2-345m j
o1

2. Calculation mode of Primary Value (PV), in accordance to BASIC SETUP / PV. MODE.
3. Type and value of the initial quantity used for calculating the Primary Value (PV):
—in case of Level measurement (LEV) it is Distance (DIST), 2
—in case of Volume measurement (VOL) it is Level (LEV). d) @

4. Trend direction arrows. The empty triangle shows when the change of the measured value is small,
the filled triangle shows large-scale change. If none of the arrows are shown the measured value is constant.

5. Measured PV (Distance Value) in relation to measurement range (Sensor range) displayed in a bargraph.

6. Indication of Primary Value simulation. In this case the display and output show the values of the simulation and not
the measured values.

7. Indication of active (Volume / Mass Table — VMT) calculation mode.
During active simulation the critical measurement errors will be displayed to give information to the user.

A, Calculated value of the output current.
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After the dimension, the mode of current output is indicated by inverse inscription:

Manual mode (see 5.3.2.1)

HART address is not 0, so output current has become overwritten to 4 mA (see 5.3.2.1)

Analog transmission reacts to a programmed failure condition
if an upper or lower fault current is programmed (see 5.3.2.4)

B, Output range (4...20 mA) indicated in a bargraph.
The bottom of the bargraph is assigned to 4 mA and the top is assigned to 20 mA.

C, Indication of Menu Lock:
= If key symbol is visible, the unit is protected with a password. When entering the menu, the instrument

asks for the correct password (see 5.3.6.1).
Ll If REM message is visible, the instrument is in remote programming mode and the main menu cannot be

accessed.

Errors occurred during the measurement can be seen at the bottom line of the display.
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5.1.2. INFORMATION SCREENS
Press ® button to cycle between the main measurement screen and the information display screen:

1. General information screen (DEV. INFO)
Overall running time (OV. RUN TIME)
Run time after power on (RUN TIME)
Type of interface (INTERFACE) in the instrument.
Type of the instrument (TYPE)

2. Sensor information screen: (SENSOR INFO)
Number of echoes (ECHO TOT/SEL)
Blocking (BLOCKING)

Signal-to-noise ratio (SN)
Temperature (TEMP)

3. Echo table: (ECHO TABLE)

The location (distance) and the amplitude of the echoes (Dist. / Amp.) are listed

The listed items are the reflections detected by the PiloTREK (measured in dB) and the approximate
distance from the process connection. The listed values are not accurate measurement values, since
around the selected echo (measurement window) there are further measurements and signal
processing procedures in order to provide accurate measurement display and level transmission.

The informative screen returns back to main screen after 30 seconds.

By pressing the ® button the user can return to the main screen any time.
Pressing the ® button in any of the screens the user can enter the main menu.
After exiting the menu always, the main screen will be shown.
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345m

Lzoo.oog

m
Io: 12.00mA

L
VO

<IN >

- DEV. INFO ---0:1.00
OV. RUN TIME: 1.0h
(®) |run TIME: 0.1h
INTERFACE: HART
RELAY: YES
LOGGER: NO
1®
—-—- SENSOR INFO -----
(E) ECHO TOT/SEL:  01/01
POS. OF WIND: 14
<4— SN RATION: 28
BLOCKING: 10
DMEM BASE: 12
TEMP: 26.2
m/M TEMP:  0.00/26.2
|®
--- ECHO LIST -----
No. --Dist. - Amp. -
(:) 00. 00.550  35.0

01. 00.000 00.0
02. 00.000 00.0
03. 00.000 00.0
04. 00.000 00.0

®




5.1.3. ECHo MaP

Pressing the @ button in the measurement screen the echo map screen will

appear. This screen shows the following information: A D217
, DIST

1. Echo diagram 2 1 7

2. Actual measured distance o

3. Maximal measuring range . To: 12.00mA
The echo map screen returns back to main screen after 30 seconds. v@

ECHO MAP
By pressing the ® button the user can return to the main screen any time. @
Pressing the ® button in any of the screens the user can enter main menu. <t ,./‘W\r\.\_/\‘\\,‘_/\,‘___ﬁ
After exiting the menu always, the main screen will be shown.
2177 mm 6000

Echo diagram ‘

Measured distance

Maximal measuring range
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5.2. PROGRAMMING WITH THE SAP-300 DISPLAY MODULE

When entering the menu, the instrument makes a copy of the actual parameters and all changes are done to this duplicated parameter set. During programming
the instrument keeps measuring and transmitting with the current (and intact) parameter set. After exiting the menu, the instrument replaces the original
parameters with the new parameter set and will measure according to the new parameters. This means that the change of the parameters does not become
immediately effective when pressing the ® button!

Entering the menu can be done by pressing the ® button, while exiting the menu can be done by pressing the @ button.
If the instrument is left in programming mode after 30 minutes it will automatically return to measuring mode. If the SAP-300 display is removed during
programming the instrument immediately returns to measuring mode.

As programming with SAP=300 (manual programming) and HART® (remote mode) programming is not possible at the same time, only one programming
method could be chosen. Measured values can be read out through HART® at any time.

5.2.1. COMPONENTS OF THE PROGRAMMING INTERFACE

The parameters of the instrument are grouped according to their functions. The programming interface consists of lists, dialog windows, edit windows and report
windows.

Lists O

Navigation between the lines of a list can be done by pressing the ® | @ buttons. Pressing the ® putton activates a MAII+\I MENU

list item. The selected list item is marked with inverse color. Exit from a list by pressing the (© button. RS
Menu list OPTIMIZATION
The Menu list is a specialized list. Its characteristic is that upon selecting a list item we directly get into another list, and EQTR“S[IHC‘STION
these lists are opening from each other in different levels.

The menu header (1) helps to navigate.

Entering the main menu can be done by pressing the ® button. Navigation between the menu items can be done by

pressing the ® | ® buttons. Enter to the selected menu by pressing the ® button. The selected list item is marked
with inverse color.

Exit from a submenu by pressing the © button. Pressing the @ button in the main menu wil quit from the programming
mode and the instrument will return to measuring mode.
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Dialog window
During the programming the system sends messages or warnings to the users by dialog windows. These usually can
be acknowledged by pressing the (© button or the user can choose between two options (usually YES or NO) by
pressing the ®© / ® buttons. In some cases, one of the parameters has to be changed to correct an error.

Edit window

An edit window is used for modifying a numeric parameter value. The selected character can be changed
by pressing the ® | ® buttons. The cursor can be moved to left, by pressing the @ button.

The direction of the cursor movement through the digits is right to left. The changed value can be validated by pressing
the ® button. The software checks if the entered value is appropriate, exiting from the edit window is only possible after
entering a correct value. If the entered value is uninterpretable the software sends an error message in the bottom line
(1) of the display.

Edit window — button combinations

In the edit window the following button combinations are available:

1. Recalling the parameters to the state before editing (@ +®, pressed for 3 sec.)

2. Recalling default parameters (@ +®, pressed for 3 sec.)

3. Inserting (currently) measured value to the edit window (@ +®, pressed for 3 sec.)
Only for certain parameters!

5.2.2. MENU STRUCTURE

WARNING

LOAD DEFAULT TO
PARAMETER TABLE!
ARE YOU SURE?
[YES ] [NO]

/ Ly
]

3 ®

ANALOG OUTPUT
PARAMETER EDITOR
4mA VALUE: —‘

16.00[]

WRONG VALUE !

Main menu
BASIC SETUP Parameter group of the basic measurement parameters
OUTPUT SETUP Parameter group of the output parameters
OPTIMIZATION Parameter group for measurement optimization settings
CALCULATION Calculations
SERVICE Service functions, calibration, test and simulation
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5.3. PROGRAMMABLE FEATURES DESCRIPTION
5.3.1. BASIC MEASUREMENT SETTINGS
5.3.1.1 Default unit system

Parameter: P0O0: ¢, where c: 0, 1. Default value: EU
Path: BASIC SETUP / UNITS / ENGINEERING SYSTEM (for USA version: US)
Description: This should be configured as the first step of the programming.

Here you can choose the default unit system:
e EU European unit system
e US Anglo-Saxon / American unit system

5.3.1.2 Dimension of the default unit system

Parameter: P00: b, and P02: b, or P02: ¢ Default value: mm, m3, t
Path: BASIC SETUP / UNITS / ENGINEERING UNITS (for USA version: inch, f3, t)
Description: The dimension of the selected default unit system can be specified in this menu. The

selected measurement mode here will define the primary measured value and the displayed
value, furthermore it will be the source for the current output:
e BASIC UNITS (m, cm, mm, ft, inch)
e VOLUME / FLOW UNITS (m3, |, t3, gallon)
e MASS UNITS (1, t)
e TOT UNITS (m3, |, ft3, gallon)
e TOT UNITS (sec, min, hour, day)
If the dimension is modified, the device resets all the parameters after a warning message.

5.3.1.3 Primary Value Mode
Parameter: P01:ba Default value: LEVEL
Path: BASIC SETUP / PV MODE
Description: This mode determines the primary value and the displayed value. It also determines the
value which will be proportional to the output current.

e DISTANCE

e LEVEL

e VOLUME

e MASS
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5.3.1.4 Maximal Measuring Distance

Parameter: P04
Path: BASIC SETUP / MAX. MEAS.DIST
Description: This parameter should be entered all the cases, except distance measurement mode. But it is

suggested to be programmed in case of distance measurements in order to avoid the
disturbing effects of possible unwanted multiple reflections!

5.3.1.5 Damping Time

Parameter: P20
Path: BASIC SETUP / DAMPING TIME
Description: Damping time is used to damp the unwanted fluctuations of the output and display.

If the measured value changes rapidly the new value will settle with 1% accuracy after this
set time. (Damping is according to the exponential function).

5.3.1.6 Demo Mode

Parameter: P00: d
Path: BASIC SETUP / DEMO MODE
Description: o OFF: The operation is performed with considering all the application parameters (such

as filling, emptying speed, echo selection, etc.)

e ON: This fast operation mode ignores the application parameters. The demo mode
uses a fast algorithm evaluation independently from P25, P26 and P27 parameters.
The measurement accuracy and reliable operation between process environments are
not guaranteed!

5.3.2. ANALOG OUTPUT
5.3.21 Output Current Mode

Parameter: P12: b, where b: 0, 1.
Path: OUTPUT SETUP / ANALOG OUTPUT / CURRENT MODE
Description: Transmission mode of the current output.

e AUTO The output current is calculated from the measured value, output is active.

o MANUAL The output current is fixed at a constant (set) value (see: 5.3.2.5). In this
mode the setting of the error current is irrelevant. The set (current) value overwrites the
4 mA output of HART® multidrop mode!

Default value:

Default value:

Default value:

Default value:

15 sec

OFF

AUTO
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5.3.2.2 Output Current Value assigned to 4 mA

Parameter: P10 Default value: 0
Path: OUTPUT SETUP / ANALOG OUTPUT / 4mA VALUE
Description: Measured value assigned to 4 mA current value.
The transmitted value is in accordance to the primary value (PV) (P01: a). Assignment can
be done that the change in measured value and the change in the output value are the
same (normal), or opposite directional (inverse operation). For example: 1 m (3.28 ft) level
is 4 mA, 10 m (32.8 ft) level is 20 mA, or conversely.
5.3.2.3 Output Current Value assigned to 20 mA
Parameter: P11 Default value:
Path: OUTPUT SETUP / ANALOG OUTPUT / 20mA VALUE Maximal measurement range
Description: Measured value assigned to 20 mA current value.
The transmitted value is in accordance to the primary value (PV) (P01: a). Assignment can
be done that the change in measured value and the change in the output value are the
same (normal), or opposite directional (inverse operation). For example: 1 m (3.28 ft) level
is 4 mA, 10 m (32.8 ft) level is 20 mA, or conversely.
5.3.2.4 Output Current Error Mode
Parameter: P12: a, where a: 0, 1, 2 Default value: HOLD
Path: OUTPUT SETUP / ANALOG OUTPUT / ERROR MODE
Description: Error indication by the current output:
e HOLD Errorindication has no effect on the output current.
e LOW  Errorindication: the output current gets 3.8 mA. (Ex d[ia] type: 3.9 mA)
e HIGH  Errorindication: the output current gets 22 mA.
Warning: This error indication is active unless the failure is fixed, or until the failure
terminates.
5.3.2.5 Fixed Output Current
Parameter: P08 Default value: 4 mA
Path: OUTPUT SETUP / ANALOG OUTPUT / MANUAL VALUE
Description: Parameter for setting the fixed output current:

Values between 3.8 and 20.5 can be entered. The output current will be set to the entered
value and analog transmission will be suspended (see: 5.3.2.1). This error indication
overrides all other error indication.
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5.3.3. DIGITAL OUTPUT
5.3.3.1 HART Polling Address

Parameter: P19 Default value: 0
Path: OUTPUT SETUP / SERIAL OUTPUT / ADDRESS
Description: HART Polling Address

The polling address can be set between 0...15. For a single instrument the polling address
is 0 and the output is 4...20 mA (analog output). If multiple units are used in HART®
Multidrop mode (max. 15 pcs.) the polling addresses should differ from 0 (1...15),
in this case the output current will be fixed at 4 mA.

5.3.4. MEASUREMENT OPTIMIZATION

5.3.4.1 Blocking, Dead Zone

Parameter: P05 Default value: 300 mm
Path: OPTIMIZATION / DEAD ZONE (For USA version: 11.8 inch)
Description: The instrument ignores all reflections within the dead zone and the close-end blocking

distance. The disturbing objects and false reflections which are close to the sensor can be
eliminated by entering the dead zone value manually.

5.3.4.2 Echo Selection

Parameter: P25:a, where a: 0, 1, 2, 3 Default value: AUTO
Path: OPTIMIZATION / ECHO SELECTION
Description: Selection of Echo within the measuring window. In order to avoid disturbing reflections, the

instrument forms a so-called measuring window around the reflected signal. The distance
measurement is performed with the echo signal within the measurement window.

e AUTO

e FIRST

e HIGHEST AMPLITUDE

e LAST
5.3.4.3 Emptying Speed
Parameter: P27 Default value: 50 m/h
Path: OPTIMIZATION / EMPTYING SPEED (For USA version: 164 ft/hr)
Description: This parameter provides additional protection against echo loss in applications involving

very heavy fuming during emptying process. Correct setting increases the reliability of the
measurement during the emptying. The parameter must not be smaller than the fastest
possible emptying rate of the actual process. It could be maximum 90 m/h (295 ft/h).
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5.3.4.4 Filling Speed

Parameter: P26
Path: OPTIMIZATION / FILLING SPEED
Description: This parameter provides additional protection against echo loss in applications involving

very heavy fuming during filling process. Correct setting increases the reliability of the
measurement during the filling. The parameter must not be smaller than the fastest possible
filling rate of the actual technology. It could be maximum 90 m/h (295 ft/h).
5.3.4.5 Background Image
Parameter: OPTIMIZATION / BACKG.ECHO IMAGE / SAVE BACKG. IMAGE
Description: The not-moving disturbing objects inside the tank which generates unwanted false
reflections can be blocked out from the measurement range. For this purpose, the
instrument needs to map the totally empty tank to create a "background image”. After this
procedure the software will automatically recognise and ignore the reflections coming from
the disturbing objects crossing the microwave beam (see 4.1 — Obstacles).
Warning! The background image should be saved only when the tank does not contain
measurement medium but the disturbing objects inside the tank are not removed. The
background image is not recommended to be saved when the tank is filled with the
measurement medium since it might result wrong level measurement.
5.3.4.6 Using saved background image

Parameter: P35: a, where a: 0, 1
Path: OPTIMIZATION / BACKG.ECHO IMAGE / SAVE BACKG: IMAGE
Description: Turning ON or OFF the usage of saved background image during the calculations as per

the above 5.3.4.5 point described.
¢ OFF: Ignoring the saved background image.
o ON: Saving background image, damping reflections coming from the disturbing objects.
5.3.4.7 Threshold value

Parameter: P29
Path: OPTIMIZATION / TRESHOLD VALUE
Description: Defining an upper limit value above the saved background image described in 5.3.4.5 point.

The instrument will evaluate the measurement result as a real echo when the reflected
signal exceeds the saved background level with the threshold value entered here. Setting
the threshold value is useful when the level in the tank and the position of the (small
surface) not-moving disturbing object are the same. This case the instrument will not
regards the echo signal as false reflection.
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Default value: 50 m/h
(For USA version: 164 ft/hr)

Clear saved Background
background is saved
BACKGR D IMG.
[CLEAR]
BKG. IMAGE
[QUIT]
!
Quit Save background

Default value: OFF
Default value: 4dB



5.3.5. CALCULATIONS
5.3.5.1 Specific gravity

Parameter: P32
Path: CALCULATION / SPECIFIC GRAVITY
Description: Entering a value (other than “0”) of specific gravity in this parameter, the MASS value will be
displayed instead of Volume (VOL) in the dimension of tonne or Ib/tonne depending on
P00 (c) and P02 (b).
5.3.5.2 Volume / Mass Calculation Mode
Parameter: P47: a
Path: CALCULATION / V/M CALC. MODE
Description: Calculation of the volume and mass can be performed with two ways:

o TANK FUNCTION/SHAPE - volume and mass calculation with a tank shape
formula. Entering this menu point the table is automatically OFF.

e V/M TABLE - volume and mass calculation with a table.
Entering this menu point the table automatically turns ON.

5.3.53  VOLUME/MASS Table - VMT

Parameter: -
Path: CALCULATION / V/IM CALC. MODE / V/IM TABLE
Description: e  VIEW/EDIT TABLE

e ADDITEM
e DELETEITEM

If none of the formulas match perfectly to the characteristics of the needed tank, there is a possibility to use table
calculation mode. The device can handle a 99-point table on this purpose and counts values between the
neighbouring point pairs with linear interpolation.

The input (left) side of the table contains the level data, the output (right) side contains the volume or mass data.

The first point pair of the table should be 0,0. If a long table wanted to be shortened, 0.0-point pair should be entered
into the last item of the table and the device modifies the unused point pairs automatically in the background to 0.0.
The status (ON or OFF) of the table is shown on a warning message (1) on the bottom line of the display.

All modifications are done on a temporary table. This temporary table becomes valid after exiting.
Modifications during the programming procedure have no effect on the measurement and the transmitting.

V/M CALC . MODE

TANK FUNCTION /SHAPE
V/M TABLE

VMT IS ACTIVE
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Entering the point pairs can be done in arbitrary order, because the device sorts according to ascending order. Both sides of
the table have to be strictly monotonic increasing. In case of any error, warning message (see: 6" chapter) will appear.
When entering again the table an inscription indicates the first wrong line.

View table:

In VIEW/EDIT TABLE menu point items of the ordered table can be checked. For moving in the list use the ® and ®

EDIT/VIEW TABLE

01:
02:

0000 .0 000000.000
0100.0 000100 .000

buttons, for editing the selected item use the ® button. Exiting from the list can be done by pressing the @ button.

Edit table:

Adding a point pair (ADD ITEM) to the list or pressing ® button on an existing item, an edit screen will appear. In this edit
screen there are two editing filed. Both editing field works as same as editing a parameter. Getting from the first field to the
second field press the ® button. Pressing ® button in the second field will return back to the previous menu point. When
exiting from the last field, the device performs the ordering of the table.

02.

LEVEL VALUE :

VM TABLE ITEM
cm

0012.0[Y

V/M VALUE : :

095310.000

Delete item
Moving in the list can be done with ® and ® buttons, for deleting an item press the ® button on the selected item. Exiting
from the list can be done by pressing the @ button. The table should contain at least 2 items.

DELETE ITEM

01:
02:

0000.0 000000 .000
0100 .0 000100 .000

5.3.5.4 Tank Functions / Shape

Parameter: P40: a, where a: 0,1, 2, 3, 4. Default value:
Path: CALCULATION / V/IM CALC. MODE / TANK FUNCTION/SHAPE
Description: STANDING CYL. - Standing cylindrical tank

STD. CYL. CON. BOT. - Standing cylindrical tank with conical bottom
STD. RECT. W/CHUTE - Standing rectangular tank with or without chute
LYING CYLINDRICAL - Lying cylindrical tank

SPHERICAL - Spherical tank

5.3.5.5 Tank Bottom Shape

Parameter: P40: b, where b: 0,1, 2, 3 Default value:
Path: CALCULATION / VIM CALC. MODE / TANK FUNCTION/SHAPE
Description: This menu only appears, if it has an importance on the selected tank shape type!

= SHAPEO = SHAPEOQ

= SHAPE1 = SHAPE1
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5.3.5.6 Tank Dimensions

Parameter: P41 - P45 Default value:

Path: CALCULATION / V/IM CALC. MODE / TANK FUNCTION / SHAPE
Description: DIM1 (P41)
DIM2 (P42)
DIM3 (P43)
DIM4 (P44)
DIM5 (P45)

Standing cylindrical tank with Standing cylindrical tank with Standing rectangular tank with
hemispherical bottom a = 0 conical bottoma=1; b=0 or without chutea=2 ; b=1

P41 P41 P41 P2

If no chute: P43, P44

and P45=0
- l!h P43
b=0 3

b=1 i P45
P40 b=3 b2 pa4 P44
Lying cylindrical tank a = 3 Spherical tanka=4 ; b=0
b | [
P40
b=3 P41 P41
b=2
b=1
0=0 P42
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5.3.6. SERVICE FUNCTIONS
5.3.6.1 Security Codes

User codes
Path: SERVICE / SECURITY / USER LOCK
Description: Setting or unlocking the user security code.
The instrument can be protected against unauthorized programming with a 4-digit PIN (Personal Identification Number) code. If either
of the digits differs from 0 the code is active. If zero is specified, then the secret code has been deleted!
In case of Active code, this code is requested at menu entry.
Service code
Path: SERVICE / SECURITY / SERVICE LOCK
Description: Setting of the service code.

Only for trained personnel!
5.3.6.2 Current Output Test

Parameter: P80
Path: SERVICE / OUTPUT TEST / ANALOG OUTPUT / CURRENT VALUE
Description: Loop current test (mA)

Entering this Parameter, the current value which is proportional to the actual measurement value will appear on the display and the
output. In loop current test mode, values between 3.8 and 22 can be entered. The output current will be set to the entered value.
The measured current on the output should be equal to the set value.

In test mode a dialog window warns the user of the fixed output current until the user exits the warning message window.

Exiting can be done by pressing the ® button.

5.3.6.3 Distance Simulation

This function facilitates the user to be able to check the calculations (tank formula, table), outputs, and the additional processing instruments connected to the
output. PiloTREK transmitters can perform simulation on the value of a constant or a variable. To start simulation the instrument must return to Measurement
mode. In Measurement mode if simulation is in progress, an inverse SIM caption appears on the display.
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Simulation mode

Parameter:
Path:
Description:

Simulation cycle
Parameter:
Path:
Description:

P84: a,where a: 0, 1,2, 3,4

SERVICE / DIST SIMULATION / MODE

Simulation mode:
OFF

FIX VALUE
MANUAL VALUE
TRIANGLE WAVE

SQUARE WAVE

P85

No simulation

Value of the simulated distance is set according to the lowest value of the simulation.

T \
AY
N

Value of the simulated distance changes linearly between the
lowest and highest values with an adjustable cycle time.

The simulated value jumps between the lowest and highest
values with an adjustable cycle time.

SERVICE / DIST. SIMULATION / TIME

Cycle time of the simulation

Bottom value of the simulation

Parameter:
Path:
Description:

P86

SERVICE / DIST. SIMULATION / BOTTOM VALUE
Lowest value of the simulation

Upper value of the simulation

Parameter:
Path:
Description:

Path:
Description:

P87

SERVICE / SIMULATION / UPPER VALUE
Highest value of the simulation

5.3.6.4 Load Default Values

SERVICE / DEFAULTS / LOAD DEFAULT

This command loads all default values of the instrument.
After loading the default values the parameters can freely be changed, the effect of the changes does not affect on the measurement
until the user exits from the Programming mode and returns to Measurement mode. Before loading the defaults, the software asks for
a confirmation from the user because all user parameters will be lost!

Default value:

DIST

OFF

Cycle time

Default value:

Default value:

Default value:

t [seg]

60 sec

Programmed

measurement
range
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6. ERROR CODES

MESSAGE ON THE SCREEN | ERROR DESCRIPTION PROCEDURE TO DO CoDE
MEMORY ERROR Memory error Contact the service! 1
NO INPUT SIGNAL Sensor error Contact the service! 2
EE COM. ERROR Hardware error (EEPROM communication error) Contact the service! 3
MATH. OVERLOAD Calculation overflow Check the programming! 4
Sensor or calibration error .
|
SIGNALINN.D 8. (Measured value is in the close-end dead-zone) Contact the service! °
SIGNAL IN F.D.B. Sensor or caI|brat_|on error . Check the installation conditions! 7
(Measured value is in the far-blocking zone)
VMT SIZE ERROR Linearization error: Less than two items are in the table. Check the content of the VMT! See: 5.3.5.3. 12
VMT INPUT ERROR It_;rt;:zanzanon table error: monotonicity error in the input (level) side of the Check the content of the VMT! See: 5.3.5.3. 1
VMT OUTPUT ERROR L!nearlzatlon table error: monotonicity error in the output (volume or mass) Check the content of the VMT! See: 5.3.5.3. 14
side of the table.
| .
Linearization table error: The measured level is greater than the highest Che_c k the content of the VMT' See: 5.'3'5'3'
VMT INPUT OV.RNG. s . Device performs extrapolation according to 15
level of the table’s input side. : }
the last point pairs!
Check the programming! For recalculate the checksum
EE CHK ERROR Parameter checksum error. modify a parameter and return to Measurement mode. If this | 16
error still remains, contact the service!
Parameter integrity error
INTEGRITY ERROR (Automatically corrected internal error). Check the programming! 17
Only WARNING message.
AC COM. ERROR Hardware error Contact the service! 18
CALIBRATION ERROR Sensor calibration error Contact the service!
Functions of information LEDs:
LED state »WALID” LED »COM” LED
NOTLIT there is no appreciable echo no HART communication

FLASHING SLOWLY (OR ONE FLASH)

searching for echo within the valid measuring range

flashes while HART communication is in progress

CONTINUOUSLY LIT

the selected echo is measured by the instrument

programming on the HART line (remote)

6X SHORT FLASHES TOGETHER

storage EEProm communication error has occurred

7X SHORT FLASHES TOGETHER

Linearization table (VMT) error
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7. PILOTREK W-100 PARAMETER TABLE

Pxx Parameter name d c b a
00 Engineering system, dimensions | DEMO mode Engineering system: Dimension:
0 = Normal mode 0=EU (EU)0=m,1=cm,2=mm
1= Demo mode 1=US (US) 0 =1t, 1=inch
01 Source of Primary Value (PV) 0=DIST, 1 =LEVEL,
2 = VOLUME, 3 = MASS
02 | Selectable dimensions TOT: Time units: (VOL/F-EU) Temperature unit:
(TOT-EU) 0= m3, 0=sec 0=ms3, 1 =liter 0=°C
1 = litre 1=min (VOL/F-US)
(TOT-US) 0 = ft3, 2 = hour 0=1t3,1=USgallon
1=US gallon 3=day (MASS-EU)
0 = tonne, 1= US tonne
(MASS-US)
0 = tonne, 1 = Ib(pound)
04 | Max. measuring distance Maximal measuring distance of the level transmitter can be defined
05 | Blocking / DEAD ZONE Minimal measuring distance within the ignores all the measurement values
08 | Fix current output Fix forced value on the output current between 3.8 and 20.5 mA for loop current measuring purposes (operation mode = manual)
10 |4mA Measured and transmitted value (PV) assigned to 4 mA current value
11 20 mA Measured and transmitted value (PV) assigned to 20 mA current value
12 | Output current mode Operation mode: Error indication
0=AUTO of the current output:
1=MANUAL 0 =HOLD;
1=LOW;
2=HIGH
19 | HART® polling address HART® Short Address of the level transmitter (0 — 15)
20 | Damping time Damping time of the accurate transmitted (displayed) value in sec. after a high fluctuation in the measured value (0-999)
25 | Echo selection in the measuring 0=AUTO;
window 1=FIRST
2 = HIGHEST AMPLITUDE
3=LAST
26 | Filling speed Rate of change of the measured value (when distance is decreasing) which can be just followed with the level transmitter
27 | Emptying speed Rate of change of the measured value (when distance is increasing) which can be just followed with the level transmitter
29 | Threshold value Threshold limit value (0 — 6 dB) for the received echo evaluation
32 | Specific gravity of the medium Data for mass calculation
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Pxx Parameter name

35 | Background mode

Calculating with the saved background image:
0=0FF
1=0N

40 | Tank shape

0 = Standing cylindrical tank with dome
bottom

1 = Standing cylindrical tank with conical
bottom

2 = Standing rectangular tank with or without
chute

3 = Lying cylindrical tank

4 = Spherical tank

41-45 | Tank dimensions

47 | VMT mode

Operation of the linearization:
0 = OFF,
1=0N

60 Overall runtime

Elapsed overall operating hours of the level transmitter (working time) with 0.1-hour accuracy. Service data

61 Runtime after last reset

Elapsed operating hours of the level transmitter since the last turning ON with 0.1-hour accuracy. Service data

70 | Number of echoes Service data

7 Position of the measuring Service data
window

74 | Signal-to-noise ratio Service data

75 | Blocking distance value Service data

80 | Current output test

Fix forced value on the output current between 3.8 and 20.5 mA for checking the accuracy of the current generator

84 | Simulation

Distance simulation mode:

0 = No simulation

1 = Fix value

2 = Simulation with a manual value: PV = a
entered in P86

3 = Simulation between P86 and P87 levels
with P85 cycle time (triangle wave)

4 = Simulation between P86 and P87 levels

with P85 cycle time (square wave)

85 | Cycle time of DIST simulation

Cycle time of the distance simulation in seconds. Default value: 60 sec

86 Bottom value of the simulation

Initial value of the distance simulation in the selected unit (e.g.: mm). Default value: 0 (mm)

87 Upper value of the simulation

Final value of the distance simulation in the selected unit (e.g.: mm). Its default value is the same as the programmed maximal

measurement range.
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8. MENU MAP
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