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1.0 Introduction

1.1Product Overview Vectoris a stateof the-art field control unit that performs as an integrated contro
GSNXYAYLFE YR RAALI & F2N 9{t VeftdrHiel Centck
Unit can be remotely located up @00 feet away froma gas detectof. A detector can
also be attached directly to the display housing to produce a unified detector/display u

* Refer to Wire Size Chgppendix 2for maximum distances for remote location of ga
detectors

Key Features T ! @A DA Rgonah) ¢2Bx64 pixél kekolutioBLED screen simultaneously
displays a wide range of data including gas concentrations, alarm levels, fe
and operational modes.

1 Analog 420 w/ HART R$485 Modbus RTUand 4 relays are standard data
communicationchannels of the/ectorFCU

1 Nonintrusive, a-site detector calibration via a HART field communicator
magnetic wand.

1 Event log is stored in eboard memory and is accessible ®&485 Modbus
RTU

f  Operating temperature range 650x / 7@ /58xEC GN2C m
1 Configurable to control & monitor up to 2 detectors
1  SIL certification by independent 3rd party agency (pending)
1 316SS construction, explosignoof housing, Class 1, Division 1
Display 1 A nonintrusive operator interface is achieved by using a magnetic wand w

the menudriven OLED screen
1 Bicolor status LED indicates operational maahel fault

Our Mission 9{t {FFShesz LyO®dQa YA aRek@ofectibrioluiiogs begiNiEng ;
with the design stage, through system installation and commissioning, aigiog field
service in hazardous environments. Our line of indukdaygling products, services, and
systems benefits society, saves lives, and preservesatapiources.
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Figure 11: VectorCommunications

Data Communication
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HART

Input Devices
Principles of Operation TheVector Field Control Unit uses a H85 digital communications link to acquire anc
display data from local or remote gas detectors. A data acquisition and control sys
may monitor the data collected byector by means of a second R85 digital
communicationdink, HART, two standard industrial2@mA current loops, or by relay
contacts.

The RS185 digital communications links utilize the Modbus® RTU protocol. This prot:
allows allVectorcommands and data to be transferredcheModbus RTUprotocol is a
Master-Slave protocol. Slave devices cannot transmit data without receiving a reqt
from a Master. The Slave devices cannot communicate with each other.

The relay contacts may be used to trigger alarms and/or other emergency operations :
activating blowers, operating valves, or shutting down equipment. The relays car
configured using ESP CommandetHART0 open or close when an alarm threshold it
reached. A fault relay output is provided to indicate sensor malfunction, sensor failure
power supply voltage errors. The factory default settings for the Alarm relays are norrr
open (NO), the Fault relay is normally closed (NC).

The 420 mA loop#l drives the output signal for the first sensor and also can be used
HART communications. If the2® mA output is not connected to a measurement loa
NEaAad2NE GKS abhnuné 5Lt agAiaOK 2y
communicationsThe second 20 mA loop drives the output signal for the second sens
but does not allow HART communications. TH&04mA outputs are current sourcing
outputs. To improve noise immunity, the2d outputs are isolated from the system
ground. If legacwiring does not permit a dedicated current loop wire pair, the

(-) 4-20 output can be connected to the 0V terminal (power supply return) orvibetor
GSNYAYLFE 02FNR o6& Ofz2aAiy3a (KS &Go2Lwoé
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VectorComponents

Explosion proof housing
ConduitentryfoC A St R 2 A NR y 3 .

OLED display
Conduitentryfo{ Sy a2 NJ 6okné b

HART communication port , x1
LED Indicators

® Mmoo wp

Magnetic keypad, x4

Figurel-2: Vector Components
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Figurel-3: Vector Dimensions
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2.0 Specifications and Technical Data

Mechanical Characteristics

Material

Stainless Steel (Type 316)

Conduit Connection

cé bte
2 connections for Sensors
2 connections for Field Wiring

Dimensions

T ®pné B28p(U96.5mim x BE42.24im x 108.71mm)

Weight(no sensors)

Electrical Characteristics

Input Voltage

12.80Ib (5.80 kg)

+24VDC Nominal (+18 to 32VDC)

PowerConsumption

4.3 W-standby;5.3 W-during alarms
12.0 Ww/ heater on (tempi30°C)

Output FromVectorFCU

2x+4-20mA industry standard analog output
Normal operation output = 4.00 to 20mA (0 to full scalePH1mA
Fault output = 1.74mA+/-0.02mA
Calibration output = 3.14mA ©.02mA
Over range >115% full scal@24mA +,0.02mA
Digital R€185 Modbus RTU
See Modbus Register Map Appendix 4
Note: Registers 201 and 217 must be monitored for over range to maiagginoval

Alarm Relays

Contacts rating ForrhA, 660VDC/VA@eak, 0.75A

3 User Programmed Alarm Reldfectory default setting: NO)

1 Fault Condition Programmed Re{#gctory default setting: NC)

All of the relays have programmable settings sucteday, latching, NO/NC,
increase/decreaséhreshold

Sensor Interface t¥ector
Transmitter

Digital RS185 Modbus RTU
*Note: All ESP Safety gas detector products can be interfaced wittiebesrFCU

Vector Response Time

2 seconds nominal; 3 secongmximum. Thetotal response time depersbn the specific
sensor(s) attached to Vector.

Vector Boot& Warm UpTime

30 secondsThetotal warm-up time dependon the specific sensor(s) attached to Vector

Sensor Types / Model

Humidity Range

Operational Characteristics

Electrochemical: PGH Infrared (open path): TGAES
Infrared: PGUR Photo lonized: PGP
Infrared (point):SGOES Catalytic: PG\C

Up to 100%, norrondensing(Withstands ugo 100% RH for short periods)

Operating Temperature

Standard Operation58°F to +167F (-50°C to +75C)

Storage Temperature

-76°F to +185F (60°C to +85C)

Ingress Protection

IP&/67

RFI/EMI Protection

EN500811 / Class B E> 50270
*QOperates with ndnterference from a 5 watt walkie talkie keyed (transmitting) at 1 mete

Annunciators (LED)

Simultaneously indicates gas concentrations, alarm levels, faults and operational modé
Bi-color status LED indicates operational meaahe fault.

Three LEIndicators for Alarms activation

A fourth LED indicates the unit is in calibration mode

Displayed Information
(MluminatedOLED Display)

Continuous sensor data

Gas Type

Measuring Units

Three Fixed Alarm Thresholds

Graphic display of trending data of gas concentrafmrthe last3 minutes
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2.1VectorFactory Default Values

Relays Alarm Relays: Normally Opefault Relay: Normally Closed

Detector Gas Name Formula LIJErrl]Esr Eﬁ;?tu{[ Eﬁ;aif[u;t Iiienf]ai;uét Range
PGUIR Methane CH4 %LEL 20 30 50 0-5.0 Vol%
PGUIR Propane C3H8 %LEL 20 30 50 0-2.1Vol%
PGUIR Carbon Dioxide CO2 Vol% 0.5 1 2 0-5.0 Vol%
PGUP Isobutylene C4H8 ppm 20 50 100 0-200 ppm
ggSCE: Hydrogen H2 %LEL 20 30 50 0-4.0 Vol%
PGUE Oxygen 02 Vol% 22.5 195 18 0-30.0 Vol%
PGUE Carbon Monoxide CcoO ppm 10 20 30 0-100 ppm
PGUE Hydrogen Sulfide H2S ppm 10 20 30 0-100 ppm
PGUE Nitrogen Dioxide NO2 ppm 5 10 15 0-20 ppm
PGUE Sulfur Dioxide SO2 ppm 5 10 15 0-20 ppm
PGUE Ammonia NH3 ppm 10 20 30 0-100 ppm
SGOES Methane CH4 %LEL 20 30 50 0-5.0 Vol%
SGOES Propane C3H8 %LEL 20 30 50 0-2.1Vol%
TGAES Methane CH4 LELm 1 25 5 0-5.0LELm
TGAES Propane C3H8 LELm 1 25 5 0-5.0LELm

Note: Ranges are factory configured and depend on whether US or EU standards are in effect.

Extended exposure of a catalytic sensor to certain concentrat@inombustible gases in air may
A introduce stress to the sensor that could adversely affect its performance. Calibration shooédrie out
and/or the sensor replaced after an alamue to indication of a high concentratian

Une exposition prolongéd'un capteur catalytique a certaines concentrations de gaz combustibles dan
I'air peut introduire le stress au capteur qui pourrait nuire a sa performance. La calibration doit étre
effectué et/ ou le capteur remplacé apres une alarme du fait a I'indicatd'une concentration élevée.

Analog outputs conversion formulas:

1 4-20mAout H(16 * concentration) / Full scale range 4
1 Concentration $(4-20mAout- 4) / 16 * Full scale range

Example:
A 0100ppm NH3 detector reads 10ppm-2@0mAout 5(16*10)/ 100] + 4 = 5.6mA
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2.3 Certifications

Explosion Proof Intrinsically Safe {XB): Class 1; Division 1; Groy8AC, DTempT4
AEXx d[ia]: Zoné; Group IIC, Temp Clas$ T
C Us NOTES:

1. For the AEx db rated VECTOR Control Unit, consult the manufacturer for dimensional information on the
APPRUVED flameproof joints for repair.

2. All Unused device openings must be closed using a suitably certified. plug
3. For Field Connections Use wire rated 20°C greater than maximum ambient temperature

Enclosure Type 4X; IP Rating TP

Temperature Range50°CX¢ I XX T pc/

Standards:

FM 3600, FM 3610, FM 3615, FM 3810, FM 6320, FM 3640, ANSI/ISALEAOIRI/ISA
600790, ANSI/ISAL2.13.0:2002, ANSI/ISA2.13.042007, ANSI/ISA20001,
ANSI/NEMA 25@SA C22.2 Nd3.4, 0.5, 30, 94, 142, 152, 157, 60529

CAN/CSA 60079, CAN/CSA60078 CAN/CSA007911, ANSI/IEC 60529

ExplosiorProof Intrinsically Safe (XR®S): Class 1; Division 1; Gr@&yC, D; Temp4dT
Ex d[ia]: Zonel; Group IIC, Temp Clas$ T
® Enclosure Type 4X; IP Rating7P
Temperature Range50°COK¢ | XX T pc/

Standards:
CSA C22.2 Nos. 0.4., 0.5, 30,1%2, 157, 60529, CAN/CSA 60@7 TAN/CSA 60079
CAN/CSA 600781

ATEX IEC §x) C€ | e 047@” 211G

2014/34/EU Ex dfiaGd IICT4 Gb

NOTES:

1. For the Ex db rated VECTOR Control Unit, consult the manufacturer for dimensional information on the
flameproof joints for repair.

2. All Unused device openings must be closed using a suitably certified.plug

3. For Field Connections Use wire rated 20°C greater than maximum ambient temperature

IP67

Temperature Rangeb50°OKe | XX T pc/

FM15ATEX0050X

Standards:

EN60079, EN60074, 4, EN600729-1-2007, EN 50270, EN 50271, &%29

Ex d[ia] IC T

NOTES:

1. For the Ex db rated VECTOR Control Unit, consult the manufacturer for dimensional information on the
flameproof jointsfor repair.

2. All Unused device openings must be closed using a suitably certified plug.
3. For Field Connections Use wire rated 20°C greater than maximum ambient temperature

IP67

Temperature Rangeb50°CKe | XX T pc/

Standards:

IEC 60079, IEG00791,4, IEC 600741, IEC 6007291, IEC 6007294, IEC 60529

This Approval does not include or imply Approval of apparatus to which the subject instrumentatidreroaginectedin order to
maintain an FM Approved system, the apparatus to witihinstrument isconnected, must also be Approved by FM Approvals.

ThisApprovaldoesnot includeor imply Approvalof gasdetectorheadsor other apparatusto which the subjectinstrument may
connected.n orderto maintainan FM Approvedsystemthe measurementinput signalto which this instrument is connectedmust
alsobe FM Approved

The vector field control and display unit complies with the relevant gas detection performance standard listed on théaéabel w
connected to a Detector thatlso has been evaluated to the same gas detection performance standard
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3.0 Safety Considerations

Guidelines

Before installing and operating th& ECTOR, be sure to read this entire
manual. Failure to follow these guidelines could result in impaired
product performance and safety hazards.

Lisez lanotice d'emploiavantutilisation ; il est important
de bien en comprendre le contenu.

For maximum safety:

1

Installation and operation of th&¥ectorshould be performed only by properly trained
personnel who have thoroughly read and understand this manual.

1 Linstallation et le fonctionnement du vecteur doivent étre effectuées que par du
personnel formé qui ont bien lire et comprendre ce manuel

Vectorwiring should comply with afjoverning electricatodes standardsand
regulations.

1 Le chlage Vectodoit conformerauxtous les codes électriques, les normes et
reglements en vigueur.

Never operate thé/ectorif the casing is damaged.

1 Ne jamais utiliser | vecteur si le boitier estdommagé.

Do not open thé/ectorcase when the unit is energized.

1 Ne pas ouvrir le cas Vector lorsque l'unité est sous tension.

Perform regular testing and maintenance as outlined in the Maintenance section.
9 Réaliser des tests et entretien réguliers tel que décrit dans la set@menance

Ensure that alarm notification and control systems associated witl/é®orand its
detectors are switched off before any testing or maintenance to avoid unwanted
operation of alarms and control equipment.

1 Assurer que les la notification d'alarme et systémes de contrdle associés au Vec!
et ses détecteurs sont deux hors tension avant tout test ou de maintenance afin
d'éviter le fonctionnement intempestif des alarmet des équipements de contrdle.

Verify conduits are sealed within 18 inches of the Vector

1

9 Vérifier les conduits sont scellés a l'intérieur de 18 pouces de Vector
Alsosee the individual sections in this manual for relevant specific safety guidelines.

1  Voir aussi les sections individuelles dans ce manuel pour les consignes de sécur
spécifiques pertinentes.
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Explosion Protection

Means

The table below describéhe Vectorexplosion protectiordesign features Refer to Appendix
5 for additional detalils.

Feature

Protection Means

Enclosure of Current
Carrying Parts

The casing includekreadedjoints with controllectolerancesto meet
explosionproof requirements for installation in

Class I, Division |, Gro#pB, C and DJS
Class I, Division |, Group B, C, and D CANADA
T4 locations.

Case Mechanical Strength

The high mechanical strength of the case is able to withstand h
explosive pressures without rupture or failures of mechanical par
The case desimis in accordance with FM 3600\ 3615 IEC 60079
0, and IEC 60078

Manufacturing Control Of
Casing

Important parameters include:

1 Maximum width and minimum length dfireadedjoints

1  Surface roughness of the joined parts

'  The number of complete intatihreads at the conduit entry point

Ignition Temperature

The ignition temperature of the surrounding environment is limite
by the outside surface temperature of the housing, which does n
exceed/5°C

Securing of Bolts, Joints
and Grounding

Spring washers, lock washers, and lock nuts maintain the integrity
the bolted connections by preventing loosening of the bolts.

Joined Parts Protection

Anti-seize lubricant is applied on the critical joints

Casing Ingress Protection

The design of the casingeets the requirements otlassIP67 in
accordance with IEC 605294.

Sealing Cables at Conduit
Entry

Use approved hazardous location sealed conduit fittings

4.0 Installation

Component Parts and

Delivery Set

VisualExamination

TheVectorFClUcomponent parts and delivery set consists of the following:

OneVectorField Control Unit

1 OneVectorFCWperating Manual

1 Accessory Kit (bolts, nuts, washers, etc.).

Supplied: 4a.0 k ylévik H &

62tiGa 6k ydzia s 6t

I Calibration nagnet (magnetic wand)pP/N 611-0005

1 If a PGU sensor is ordered with thiCTORhe PGU assembly will be attached to the

VectorFCU

Compare the contents of the set to the packing list to be sure all items were received. If
items are missing, conta&SP Safety Inc.

Before installing th&/ectorFCl) examine theunit to ensure that:

1  The nameplates and warning labels are in place.
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gas detectors

Density of
Detected Gas

Probable Leak
Sources

Ventilation &
Prevailing
Winds

The following guidelines can assist in determining the best possible placement of the
VectorFCU and associated detectors
1 Locate theVectorFCU detectoraear potential gas leak sources and away from
excessive heat, light, windiust, water, vibration, shock, and radio frequency
interference (RFI).
1  Ensure the installation location has sufficient space to accommodat¥¢lctor
FCU detectorhousing and all necessary cabling.
Mount the PGU sensor pointing down
Mount the SGOE&etector pointing horizontally
Mount Open Patldetector at a minimunheight 2.2 meters (if possible)
Mount the Vector FCUin an easily accessible location for reading the digital
display and calibration checks
1 Reference the Intrinsically Safe Apatrs ControlDrawing (Appendix )7for
information on Hart communications.
9  For installations in humid environmentse recommenda conduit seal with a
drain below thelevel of theVector unitbe included in the field wiring.

= —a —a A

Preparing fornstallation
1 Beforeinstallation, evaluate the gas leak locations and other conditions such as w
or air currents at the test site and configure the unit for that particular need. Also,
sure to consult local installation codes.
Selection of gas sensor location is critical to the overall performance ME@TORFive
factors play an important role in the selection of sensor locations:
1 Density of the gas to be detected
Most probable leak sources within the industrial process
Ventilation and prevailing wind conditions
Personnel exposure
Maintenance access

= —a —a -—a

If the target gas is heavier than air, the sensor should be located within 4 feet of grade. He
than air gases will tend to settle in lelwing aeas. For gases lighter than air, sensor placeme
should be 48 feet above grade in open areas or in pitched areas of enclosed spaces.

Leak soures include flanges, valves, tubing, amhiections of the sealed type where seal:
may either fail or wear. All potential leak sources afettorFCU mounting locations are besi
determined by facility engineers with experience in similar processes.

Normal ventilatbn or prevailing wind conditions can dictate efficient location of gas Pt
sensors so that migration of potential gas clouds is quickly detected.

810-0001
1  The external surfaces and joined surfaces of Weetor FCUcasing are free of dents or
damage.
1 Make sure all removable partsejoined to the casing as tightly as possible.
4.1Guidelines There are no standard rules for selection and placement of sensors since the optimum
for locating sensor choice location is unique for each application. Before installinye¢btor and
the Vector associateddetectors check the conditions at the installation site to make a @taent
FCU e}nd determination.
associated
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Personnel Consideration should be given to placement of detectors in areas where personnel may
Exposure be exposed. Account for ventilation, wind direction and potential gas cloud size when

Maintenance
Access

Tools
Requiredfor
Mounting

4.2 Mounting

EXPLOSION PROOF CONDUI
FITTINGS

determiningthe number and location of gas detectors.

Consideration should be given to providing easy access for maintenance personnel. Senst
location should also take into account the proximity to contaminants that may foul the
sensor prematurely.

9 18Inch adjustable crescemtrench(spanner wrench) with-nch or greater span for
installation and removal afover and the?GJ senso(s)
T 2mmacCtl i | SFRé HAONBHRNAGSNI F2NJ LINR G S«
clamps
1 Two (2) slotted, flaredip screwdriverg75mm x 2.5mmjor removal of the control
module flom the housing (see Figures}
Mount the VectorField Control Unit housingith the faceplate orientecht a vertical plane to
reduce the possibilitgf dirt and dust building up on the window.

Suggested pole and wall mounting configurations are shown in FigBire
Connect the explosion proof conduit or cable to ¥ectorField Control Unit housing.

Connect the explosion proof conduit bazardous location ratedablewith sealed glando
the detector.

FIGURE-1: REMOTE CONFIGURATION

W)
== e

[ PLACR - t [h{Lhb twhhC /hb5!L¢ {09!

_ <4— EXPLOSION PROOF JUNCTION BC

PGU SENSOR (Refeth®Wire Size Chaih Appendix Zor
maximum separation distance fronectorPGU)

— — 2X. 1-5/8 x8" Strut Channel—,
4X, 3/8" Strut Channel Spring Nut

4X, 3/8"x1-1/2 Bolt—,_ \

/2%, U-Bolt

" Vector Gas Detector—
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4.3Wiring Requirements

Caution: All cable/conduit entries musither be sealedwithin 18 incheswith

an appropriate and certified sealing plug and cable gthor directly

connected to an explosionproof conduit system if installed in a hazardous
area.

Attention: Toutes les entrées cable / conduit doivent soit étre scellé chaque
pouces avec un approprié et certifié bouchon et pregseupe ou bien
directement reié a un systeme de conduit antidéflagrante si elle est installée
dans une zone dangereuse d'étanchéité.

1 Ifinstalling connection cables in an explosion proof conduit, do not use the same conduit to
carry wiring for any other purpose or equipment.

1 Ifinstalling the remote sensor in a hazardous athka,electrical connection between the Vector
FCU and the remote sensor must be rated for the hazardous environment.

1 Minimum 14 AWG (2.08 minshielded cable conductors are required for optimpatformance.
The gauge of the wire used determines the maximum distance between the controller and th
remote sensor.

1  When using analog outputs use shielded twisted pair conductors to prevent electromagnetic
interference

1  Whencommunicating vidModbus, twised pair wiring is required for both the power and signal
wires. Each pair must be shielded to eliminate electromagnetic interference.

9 For reliable communications between tMectorand the Host master, connect the Host-#5
common or signal ground tdé VectorRS485 common terminal. This is especially important
when connecting to an isolated R85 port. Failure to do so could result in communications
failures and possible damage to either the HosVectorR$485 transceivers.

Figure4-4: Cover Removal

Step * RemoveProtective
Cover Loosen the set screw on the Protective Cover appro

oneturn.

Remove the explosion proof protective cover
turning counter clockwise. The handle of a cresceft

or spanner wrench can be used as a lever with tije
cover removal tabs.
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Step 2 Remove Control PCBA
Module

Figure4-5: Remove ControModule

Separatethe control module fromthe terminal board by using thewo
(2) slotted, flareetip screwdrivers (75mm x 2.5mm)nsert the ends of
the screwdriversinto the insertion points on the module. Remove th
module byprying the moduleaway from the terminal boardusing the
Vectorhousingas cantilever points, and applying even pressure to eit

side
Insertion Point 1 1
- L (1ea at opposite ends) B v
/ 3'&&«'—.@
-7
o o o
A

Step3- Electrical Connections

Figure4-7: Screw Clamp Terminal Block

Use a 2mm flathead screwdriver to turnthe screw
counterclockwise to opethe terminal, inserthe wire, andturn
clockwise to secure terminal.

Step4- Reassemble theVector
Field Control Unit

After wiring is completed, insert the control module and attach the explosion proof protective ¢
onto the VectorField Control Unit and secure by tightening the housing cover lock screw.

Caution: All cable/conduit entriesither be sealedwithin 18 incheswith an appropriately
Hazardous location certified sealing plug, gland or fitting.

Attention: Toutes lesntrées cable / conduit doivent soit étre scellé chaque 18 pouces avec
approprié et certifié bouchon et press&oupe ou bien directement relié & un systeme de condu
antidéflagrante si elle est installée dans une zone dangereuse d'étanchéite.

Remoe Sensor Wiring to
VectorField Control Unit

RS485A

RS485B

coMm

SHLD

The sensors can be remotely located from whectorField Control Unit. Refer tihe Wire Size
Chartin Appendix 2o determine maximum distance the sensor can be located fromvtbetor
FCU. In this mode théectorField Control Unit is a transmitter for information generated at th
sensor location. Remove the detector module from the enclosure using anch&djustable
wrench (or equivalent) and ensure the detector is firmly attactedonduit.

Figure 48: PGU Connection to Terminal Block-ZB. TB5

Installation Wiring

There are several methods of wiring connections for tfiector Field Control Unit. To

accommodate this variety and provide ease of installation,\feetorField Control Unit includes

all hardware and connections for any configuration determined by the user. This makes the
well suited for new and replacement applications.
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VectorFCU Connections

Figure 49: TerminalBoard

ESP 7" sAFETY INC 53

VECTOR TERMINAL BOARD :
I

Connection ‘ Label Function Connection Label Function
TB11 +420 1 | Channel 1+20mA output TB31 +24V +24VDC Power In
(sourcing)
TBL2 420 1 | Channel 1 £0mA loop common TB32 +24RTN | F24VDC Supply retum
(common/GND)
TB13 1420 2 | Channel 2420mA output TB33 RS485A | RS485Ahostconnection
(sourcing)
TB14 -4-20_2 Channel 2 £20mA loop common TB34 RS485B RS485Bhostconnection
TB15 FLTA | Faultcontact TB35 COM | RS485 common
(software configurable)
TB16 FLTe | Faultcontact TB36 SHLD | Shield
(software configurable)
Level 1 contact
TBL7 AL1B (software configurable)
TB18 AL1B Level 1 contact TB41 +24V +24VDC Power to Sensor
(software configurable)
TB19 AL2A Level 2 contact TB42 oV +24VDC Sensor GND
(software configurable)
TBX10 AL2B Level 2 contac_t TB43 RS485A Sensor R885A connection
(software configurable)
TB:11 AL3A Level 3 contact TB44 RS485B | Sensor R885B connection
(software configurable)
TB112 AL3B | Levelscontact TB45 COM | Sensor R885 common
(softwareconfigurable)
TB21 +24V +24VDC Power In TB51 24V +24VDC Power to Sensor
TB22 ov +24VDC Supply return TB52 oV +24VDC Sensor GND
(common/GND)
TB23 RS485A RS485Ahostconnection TB53 RS485A SensoR$S485A connection
TB24 RS485B RS485Bhostconnection TB54 RS485B Sensor R885B connection
TB25 COM RS485 common TB55 COM Sensor R885 common
TB26 SHLD | Shield SW 10N NO420 | Places 25 Across £0mA_L loop
If neeced for Hart Communications
Jumpers the4-20mA legs to OV
SW20N 3WIRE power in terminal for legacy 3 wirg
4-20mA connections.
CG1 EGND | 1.5.Ground to EGND SWB-ON TERM | ENgages RESS termination

resistor for host com port
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i ANALOG INPUT MODULE/PLC

VECTOR FCU

DC POWER SUPPLY

I.S. GROUND CONDUCTOR

SENSOR

Figure 410: Vectorwiring to analoginput module with current inputs and single sensor

UPES TERMINALS

B . ——gj C1 [+4-20mA)
- ) | GND
81 . (:_ ) | +2av
. <
1 ™ ) | +4-20maA
9 N ) | -a-20ma
apaocsmaa \ ALLA
H;E::z:i;ﬂ N\ g‘“—“’
TzzzIxax \ O | aza
£
O | azs
+24V €1 (+4-20mA)
ov
VECTOR FCU 485A +24V
4858 +4-20mA
oM -4-20mA
SHLD ALIA
3WIRE DIP SWITCH ON AL1B
AL2A
AL2B

SENSOR

Figure4-11: VectorFCU to UPES Controller wiring
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‘ ANALOG INPUT MODULE/PLC

DC POWER SUPPLY

1.S. GROUND CONDUCTOR

SENSOR

Figure4-12: Vectorwiring to analog input module with current inputs and two sensors

\\ UPES TERMINALS

. C1 (+4-20mA)
- GND
TEL ™ +24V
- - +4-20mA
HO00000CO00] ™ 20w
< 0 @@ ) AL1A
HEEFEEE o
\ AL2A
\ AL2B
+28V ‘\1 C1 [+4-20mA)
ov
VECTOR FCU 485A 24V
4858 +4-20mA
com ! -4-20mA
SHLD AL1A
3WIRE DIP SWITCH ON !II AL1B
/ ALZA
/ AL2B

SENSOR

Figure4-13: Legacy dvire 4-20mA connection td/ector FCU
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X000

) | Rs485A
£) | Rsasss
) | com

DC POWER SUPPLY

HEY | +2av
—H=) | enp

L

USB to RS-485 CONVERTER

A

) com

1.5. GROUND CONDUCTOR

END VECTOR

SENSOR SENSOR

Figure4-14: TwoVector FCUs with daisghainedRS485 communications

NOTE: When using this configurations:33Term) must be closed in the last unit on the chain, providing signal termination. All other
units must have S2 open.

AMNALOG INPUT MODULE/PLC

8]
8

8

42
42

VECTOR FCU

DL POWER SUPPLY

£ | +2av
&ND

USE to R5-485 CONVERTER

£ a
£ B
£ com

1.5 GROUND CONDUCTOR

SEMSOR

Figure4-15: Vectorwiring to R$485 toESP Commander or SCADA
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1  For reliable communications between thectorand the Host master, connect the Host&8% common or signal ground to the
VectorR$485 common terminal. This is especially important when connecting to an isolat#é83R®rt. Failure to do so could
result in communications failures and possible damage to either the HagtainrRS485 transceivers.

Once the mounting, cabling, and alarm relay installation has been completed, t

Vectoris ready to begin the powesn sequence.

Installation Review Prior to
Startup

Before applying power to the system for the first time, review the steps below:

f
f

=a

Verify that theVectorhas been properlynountedand grounded

Verify that all conduit / cable gland entries have been tightened and
sealed if necessary.

Verify that all sensor wiring has been installed correctly.

Verify that the enclosure has been connected to an earth/ground.

If using a remotely located gas detector(s), verify that the connections
between theVectorand the gas detector(s) are secure and functional.
Verify that theVectorcover is securely installed and locked with the
housing cover lock screw.

Disconnect or paver down all output devices and alarms to prevent fals
actuation.

Once you are ready to begin startup, verify that the power supply is connected
properly and verify the power supply voltage with tectoris disconnected at the
source. Th&ectoris povered by 24 VDC (18 to 32 VDC voltage range).

After completing the above, th&ectoris ready to be powered on.

Startup Procedure

Apply power to the system. Upo
first powerup, theVectorshould be
allowed to stabilize and allow the
sensor(s) to initialize

Figure4-16 Initialization Screen

After 30 seconds, the Operation;
Status indicator diode will gloy
green and all information will beg
available on the display.
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5.0 Vector Operation

5.1VectorDisplayOperations

When used in conjunction with a magnetic wand (P/N 6QQ05), the display on the Vector FCU may be used to perform
several basic configuration functions. Four touch points foe tmagnetic wand surround the display. The functions of the
touch points are as follows:

Start/ Enter ¢  selects a function to be performed
Back ¢ cancel a pending function or exit the current function

Start/Enter

0.0

%LEL

L3 > 50.0

B 30.0

L1 > 20.0
12/09/14

Scroll Down

Scroll Up ¢  selects the item above theurrent one, or may be used to increase a numeric digit by one
Scroll Down ¢  selects the item below the current one, or may be used to decrease a numeric digit by one
Status - alarm values and alarm state information

LT GKS YFH3IySGiAa0 glyR Aa LIIFOSR 2y GKS a{/wh[[ té 2N
approximately every 0.5 seconds.

The status line on the display shows the following Status Code Conditions:
information:

1 current month, day, and (2 digit) year in mm/ddlyy CHKSM¢ ROM checksm error

format PS/LT¢ less than18V or greater than32V supply voltage
RAMCK, RAM error
NOCFG¢ Sensor configuration table not loaded
OVRNC; sensor over ranged

9 the current time inhh:mm 24 hour format

i status code (refer to table for code conditions)

Display unit of measure unless a code condition is
met. UNDRGQ sensor under ranged

Figure2-1: Touch Wand Points
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Start Up Display Information:
1.

2
3.
4

Figure2-3: BootDisplay

Unit serial number

Modbus Uslave address for host port
Firmware version number

Firmware checksum

Single Gas Display Information:

1.

o

Figure2-4: Single Gas Display

Alarm direction indicator for Alarm Limitsdl ® ¢
indicates that values higher than the specified lim
@I fdzS 6ArAtt 0SS O2yaAiARSNJH
that lower values will be considered to be in alarm.
Graphical display showing the gas concentration f
the last 3 minutes.

Gas identifier forthe gas concentration being
displayed.

Measured gas concentration.

Engineering units for gas concentration.

Value of Alarm Limits-3. Units are the same as
those for the measured gas concentration

w

Figure2-5: Two Gas Display

Two Gas Displainformation:
1.

Gas identifier for Sensor 1. Typically, this is tr
chemical formula for gas concentration beinc
displayed.

Measured gas concentration for Sensor 1.
Engineering units for gas concentration for Sensor
Alarm direction indicator for Sensomlarm limits 1
od Gahé AYRAOFGSa GKI
tAYAG @rtdzS gAatt 08 02
indicates that values lower than the specified limi
value will be considered to be in alarm.

Value of Sensor 1 alarm limits31 Units are the
same as those for the measured gas concentratior

©

10.

Gas identifier for Sensor 2. Typically, this is th
chemical formula for gas concentration being
displayed.

Measured gas concentration for Sensor 2.
Engineering units for gas concentratiam Sensor 2.
Value of Sensor 2 alarm limits31l Units are the
same as those for the measured gas concentratio
Note that if alarm function is disabled, value will no

be shown.

Alarm direction indicator for Sensor 2 alarm limits 1
od aBHé tvslurdh@heiittta thaspetified
fAYAL OFrtdzS Attt 0SS 02

indicates thatlower values will be considered to be
in alarm.
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