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It is important that this entire manual be thoroughly read and 

understood prior to installing or operating the Vector FCU.  Any 

deviation from this manual may impair system performance and 

compromise safety. 

 

Il est important que ensemble de ce manuel soit soigneusement lu 

et compris avant l'installation ou l'utilisation du FCU Vector. 

Toute déviation de ce manuel pourra altérer l'exécution du 

système et la sécurité des compromis. 

 
 
 

Date Revision Description Approval/ECO 

12/09/14 A Release to production 141209A 
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1.0 Introduction 

 
1.1 Product Overview Vector is a state-of the-art field control unit that performs as an integrated control 

ǘŜǊƳƛƴŀƭ ŀƴŘ ŘƛǎǇƭŀȅ ŦƻǊ 9{t {ŀŦŜǘȅΩǎ Ǝŀǎ ŘŜǘŜŎǘƻǊ ǇǊƻŘǳŎǘ ƭƛƴŜΦ ¢ƘŜ Vector Field Control 

Unit can be remotely located up to 500 feet away from a gas detector* . A detector can 

also be attached directly to the display housing to produce a unified detector/display unit. 

 

* Refer to Wire Size Chart (Appendix 2) for maximum distances for remote location of gas 

detectors 

 

Key Features ¶ ! ǾƛǾƛŘΣ нΦтέ όŘƛŀgonal) 128x64 pixel resolution OLED screen simultaneously 

displays a wide range of data including gas concentrations, alarm levels, faults 

and operational modes.  

¶ Analog 4-20 w/ HART, RS-485 Modbus RTU, and 4 relays are standard data 

communication channels of the Vector FCU 

¶ Non-intrusive, on-site detector calibration via a HART field communicator or 

magnetic wand.  

¶ Event log is stored in on-board memory and is accessible via RS-485 Modbus 

RTU 

¶ Operating temperature range of -50х/ ǘƻ 7рх/ ό-58хC ǘƻ м67хCύ  

¶ Configurable to control & monitor up to 2 detectors  

¶ SIL certification by independent 3rd party agency (pending)  

¶ 316SS construction, explosion-proof housing, Class 1, Division 1 

  

Display ¶ A non-intrusive operator interface is achieved by using a magnetic wand with 

the menu-driven OLED screen  

¶ Bi-color status LED indicates operational mode and fault  

Our Mission 9{t {ŀŦŜǘȅΣ LƴŎΦΩǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ŎƻƳǇƭŜǘŜ ǘǳǊƴ-key protection solutions beginning 

with the design stage, through system installation and commissioning, and on-going field 

service in hazardous environments.  Our line of industry-leading products, services, and 

systems benefits society, saves lives, and preserves capital resources. 
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Principles of Operation The Vector Field Control Unit uses a RS-485 digital communications link to acquire and 

display data from local or remote gas detectors.  A data acquisition and control system 

may monitor the data collected by Vector by means of a second RS-485 digital 

communications link, HART, two standard industrial 4-20mA current loops, or by relay 

contacts.  

 

The RS-485 digital communications links utilize the Modbus® RTU protocol.  This protocol 

allows all Vector commands and data to be transferred.  The Modbus RTU protocol is a 

Master-Slave protocol. Slave devices cannot transmit data without receiving a request 

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 such 

activating blowers, operating valves, or shutting down equipment.  The relays can be 

configured using ESP Commander or HART to open or close when an alarm threshold is 

reached.  A fault relay output is provided to indicate sensor malfunction, sensor failure, or 

power supply voltage errors.  The factory default settings for the Alarm relays are normally 

open (NO), the Fault relay is normally closed (NC). 

 

The 4-20 mA loop #1 drives the output signal for the first sensor and also can be used for 

HART communications. If the 4-20 mA output is not connected to a measurement load 

ǊŜǎƛǎǘƻǊΣ ǘƘŜ άbhпнлέ 5Lt ǎǿƛǘŎƘ ƻƴ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƻŀǊŘ Ƴŀȅ ōŜ ŎƭƻǎŜŘ ǘƻ ŜƴŀōƭŜ IŀǊǘ 

communications. The second 4-20 mA loop drives the output signal for the second sensor 

but does not allow HART communications.  The 4-20 mA outputs are current sourcing 

outputs.  To improve noise immunity, the 4-20 outputs are isolated from the system 

ground.  If legacy wiring does not permit a dedicated current loop wire pair, the  

(-) 4-20 output can be connected to the 0V terminal (power supply return) on the Vector 

ǘŜǊƳƛƴŀƭ ōƻŀǊŘ ōȅ ŎƭƻǎƛƴƎ ǘƘŜ άо²Lw9έ 5Lt ǎǿƛǘŎƘΦ 

 

 
  

Figure 1-1: Vector Communications 
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     Vector Components 

 
 
 
 
 
 
 
 
 
 

 
A. Explosion proof housing 

B. Conduit entry for CƛŜƭŘ ²ƛǊƛƴƎ  όоκпέ bt¢ύΣ Ȅн 

C. OLED display 

D. Conduit entry for {ŜƴǎƻǊ όоκпέ bt¢ύΣ Ȅн 

E. HART communication port , x1 

F. LED Indicators 

G. Magnetic keypad, x4 

 

Figure 1-2: Vector Components 

A B 

C 

Figure 1-3: Vector Dimensions 

E 

D 

F 

G 

B 
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2.0 Specifications and Technical Data  

Mechanical Characteristics 

Material Stainless Steel (Type 316) 

Conduit Connection 

ҁέ bt¢ 
2 connections for Sensors 
2 connections for Field Wiring 
 

Dimensions тΦрлέ Ȅ рΦслέ Ȅ 4.28έ (190.5mm x 142.24mm x 108.71mm) 

Weight (no sensors) 12.80lb (5.80 kg) 

Electrical Characteristics 

Input Voltage +24VDC Nominal (+18 to 32VDC) 

Power Consumption 4.3 W-standby; 5.3 W-during alarms 
12.0 W-w/ heater on (temp Җ -30°C) 

Output From Vector FCU 2x +4-20mA industry standard analog output 
     Normal operation output = 4.00 to 20mA (0 to full scale) +/-0.01mA 
     Fault output = 1.74mA.  +/-0.02mA 
     Calibration output = 3.14mA +/-0.02mA 
     Over range >115% full scale = 22.4 mA +/-0.02mA 
Digital RS-485 Modbus RTU 
     See Modbus Register Map in Appendix 4 
     Note: Registers 201 and 217 must be monitored for over range to maintain approval 

Alarm Relays Contacts rating Form 1A, 0-60VDC/VAC peak, 0.75A 
3 User Programmed Alarm Relays (factory default setting: NO) 
1 Fault Condition Programmed Relay (factory default setting: NC) 
All of the relays have programmable settings such as delay, latching, NO/NC, 
increase/decrease threshold  

Sensor Interface to Vector 

Transmitter 

Digital RS-485 Modbus RTU  

 *Note: All ESP Safety gas detector products can be interfaced with the Vector FCU 

Vector Response Time 2 seconds nominal; 3 seconds maximum.  The total response time   depends on the specific 

sensor(s) attached to Vector. 

Vector Boot & Warm Up Time 30 seconds. The total warm-up time  depends on the specific sensor(s) attached to Vector. 

Sensor Types / Model  Electrochemical: PGU-E                Infrared (open path): TGAES 
Infrared: PGU-IR                             Photo Ionized: PGU-P 
Infrared (point): SGOES                 Catalytic: PGU-C 

Operational Characteristics 

Humidity Range Up to 100%, non-condensing  (Withstands up to 100% RH for short periods) 

Operating Temperature Standard Operation: -58oF to +167oF   (-50oC to +75oC) 

Storage Temperature -760F to +1850F (-600C to +850C) 

Ingress Protection IP66/67 

RFI/EMI Protection 
EN50081-1 / Class B E> 50270 
*Operates with no interference from a 5 watt walkie talkie keyed (transmitting) at 1 meter 

Annunciators (LED) 

 

Simultaneously indicates gas concentrations, alarm levels, faults and operational modes.  
Bi-color status LED indicates operational mode and fault. 
Three LED indicators for Alarms activation 
A fourth LED indicates the unit is in calibration mode 

Displayed Information 

(Illuminated OLED Display) 

Continuous sensor data  
Gas Type 
Measuring Units 
Three Fixed Alarm Thresholds 
Graphic display of trending data of gas concentration for the last 3 minutes 
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     2.1 Vector Factory Default Values 

Relays Alarm Relays:  Normally Open; Fault Relay: Normally Closed 

 

 2.2 Gas Detector Default Values 

Detector Gas Name Formula 
Engr 
Units 

Default  
Limit 1 

Default  
Limit 2 

Default  
Limit 3 

Range 

PGU-IR  Methane  CH4  %LEL 20 30 50 0 - 5.0 Vol% 

PGU-IR  Propane  C3H8  %LEL 20 30 50 0 - 2.1 Vol%  

PGU-IR  Carbon Dioxide  CO2  Vol% 0.5 1 2 0 - 5.0 Vol% 

PGU-P  Isobutylene  C4H8  ppm 20 50 100 0 - 200 ppm 

PGU-E 
PGU-C 

 Hydrogen H2  %LEL 20 30 50 0 - 4.0 Vol% 

PGU-E  Oxygen  O2  Vol% 22.5 19.5 18 0 - 30.0 Vol% 

PGU-E  Carbon Monoxide  CO  ppm 10 20 30 0 - 100 ppm 

PGU-E  Hydrogen Sulfide  H2S  ppm 10 20 30 0 - 100 ppm 

PGU-E  Nitrogen Dioxide  NO2  ppm 5 10 15 0 - 20 ppm 

PGU-E  Sulfur Dioxide  SO2  ppm 5 10 15 0 - 20 ppm 

PGU-E  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 - 2.1 Vol%  

TGAES  Methane  CH4  LELm 1 2.5 5 0 - 5.0 LELm 

TGAES  Propane  C3H8  LELm 1 2.5 5 0 - 5.0 LELm 

 

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

Extended exposure of a catalytic sensor to certain concentrations of combustible gases in air may 

introduce stress to the sensor that could adversely affect its performance. Calibration should be carried out 

and/or the sensor replaced after an alarm due to indication of a high concentration. 
 
Une exposition prolongée d'un capteur catalytique à certaines concentrations de gaz combustibles dans 
l'air peut introduire le stress au capteur qui pourrait nuire à sa performance. La calibration doit être 
effectué et / ou le capteur remplacé après une alarme du fait à l'indication d'une concentration élevée. 

 

Analog outputs conversion formulas: 

 
¶ 4-20mAout = [(16 * concentration) / Full scale range] + 4 

 

¶ Concentration = [(4-20mAout - 4) / 16] * Full scale range 
 
Example: 
A 0-100ppm NH3 detector reads 10ppm.  4-20mAout = [(16*10) / 100] + 4 = 5.6mA 
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2.3 Certifications  

 Explosion Proof Intrinsically Safe (XP-AIS): Class 1; Division 1; Group A, B, C, D; Temp T4 

AEx d[ia]: Zone 1; Group IIC, Temp Class T4 

NOTES: 
 1. For the AEx 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 

Enclosure Type 4X; IP Rating IP67 

Temperature Range: -50°C Җ ¢ŀ Җ трϲ/ 

Standards:  

FM 3600, FM 3610, FM 3615, FM 3810, FM 6320, FM 3640, ANSI/ISA 60079-1, ANSI/ISA 

60079-0, ANSI/ISA-12.13.01-2002, ANSI/ISA-12.13.04-2007, ANSI/ISA-920001, 

ANSI/NEMA 250, CSA C22.2 Nos. 0.4, 0.5, 30, 94, 142, 152, 157, 60529, 

 CAN/CSA 60079-0, CAN/CSA60079-1, CAN/CSA 60079-11, ANSI/IEC 60529 

 
Explosion Proof Intrinsically Safe (XP-AIS): Class 1; Division 1; Group B, C, D; Temp T4 

Ex db[ia]: Zone 1; Group IIC, Temp Class T4 

Enclosure Type 4X; IP Rating IP67 

Temperature Range: -50°C Җ ¢ŀ Җ трϲ/ 
 
Standards:  
CSA C22.2 Nos. 0.4., 0.5, 30, 94, 152, 157, 60529, CAN/CSA 60079-0, CAN/CSA 60079-1, 
CAN/CSA 60079-11 

 

CE 0470 II 2/1 G 
Ex db[ia Ga] IIC T4 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 

IP 67 
Temperature Range: -50°C Җ ¢ŀ Җ трϲ/ 
FM15ATEX0050X 
Standards:  
EN60079-0, EN60079-1, 4, EN60079-29-1-2007, EN 50270, EN 50271, EN 60529 

 Ex db [ia] IIC T4 
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 

IP 67 
Temperature Range: -50°C Җ ¢ŀ Җ трϲ/ 
Standards:  
IEC 60079-0, IEC 60079-1, 4, IEC 60079-11, IEC 60079-29-1, IEC 60079-29-4, IEC 60529 

  

 

 
2014/34/EU 

 
 

         

This Approval does not include or imply Approval of apparatus to which the subject instrumentation may be connected. In order to 
maintain an FM Approved system, the apparatus to which this instrument is connected, must also be Approved by FM Approvals. 

This  Approval does not include or imply Approval of gas detector heads or other apparatus to which the subject instrument may 
connected. In order to maintain an FM Approved system, the measurement input signal to which this instrument is connected must 
also be FM Approved 

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

Guidelines 

 

Before installing and operating the VECTOR, be sure to read this entire 

manual. Failure to follow these guidelines could result in impaired 

product performance and safety hazards. 

Lisez la notice d'emploi avant utilisation ; il  est important  

de bien en comprendre le contenu. 

  
       

For maximum safety: 

¶ Installation and operation of the Vector should be performed only by properly trained 
personnel who have thoroughly read and understand this manual. 

¶ L'installation et le fonctionnement du vecteur doivent être effectuées que par du 
personnel formé qui ont bien lire et comprendre ce manuel 

¶ Vector wiring should comply with all governing electrical codes, standards and 
regulations. 

¶ Le câblage Vector doit conformer aux tous les codes électriques, les normes et 
règlements en vigueur. 

¶ Never operate the Vector if the casing is damaged. 

¶ Ne jamais utiliser l vecteur si le boîtier est endommagé. 

¶ Do not open the Vector case when the unit is energized. 

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

¶ Perform regular testing and maintenance as outlined in the Maintenance section. 

¶ Réaliser des tests et entretien réguliers tel que décrit dans la section maintenance. 

¶ Ensure that alarm notification and control systems associated with the Vector and its 
detectors are switched off before any testing or maintenance to avoid unwanted 
operation of alarms and control equipment. 

¶ Assurer que les la notification d'alarme et systèmes de contrôle associés au Vector 
et ses détecteurs sont deux hors tension avant tout test ou de maintenance afin 
d'éviter le fonctionnement intempestif des alarmes et des équipements de contrôle. 

Verify conduits are sealed within 18 inches of the Vector 

¶ Vérifier les conduits sont scellés à l'intérieur de 18 pouces de Vector 

¶ Also see the individual sections in this manual for relevant specific safety guidelines. 

¶ Voir aussi les sections individuelles dans ce manuel pour les consignes de sécurité 
spécifiques pertinentes. 
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Explosion Protection 
Means 

The table below describes the Vector explosion protection design features.  Refer to Appendix 

5 for additional details. 

 
Feature Protection Means 

Enclosure of Current 

Carrying Parts 

The casing includes threaded joints with controlled tolerances to meet 

explosion-proof requirements for installation in  

     Class I, Division I, Group A, B, C and D  US  

     Class I, Division I, Group B, C, and D  CANADA 

 T4 locations. 

Case Mechanical Strength The high mechanical strength of the case is able to withstand high 

explosive pressures without rupture or failures of mechanical parts. 

The case design is in accordance with FM 3600, FM 3615, IEC 60079-

0, and IEC 60079-1. 

Manufacturing Control Of 

Casing 

Important parameters include: 

¶ Maximum width and minimum length of threaded joints 

¶ Surface roughness of the joined parts 

¶ The number of complete intact threads at the conduit entry point 

Ignition Temperature The ignition temperature of the surrounding environment is limited 

by the outside surface temperature of the housing, which does not 

exceed 75°C 

Securing of Bolts, Joints 

and Grounding 

Spring washers, lock washers, and lock nuts maintain the integrity of 

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 casing meets the requirements of class IP67 in 

accordance with IEC 60529-004. 

Sealing Cables at Conduit 

Entry 

Use approved hazardous location sealed conduit fittings 

 
4.0 Installation 

 
Component Parts and 
Delivery Set 

The Vector FCU component parts and delivery set consists of the following: 

¶ One Vector Field Control Unit 

¶ One Vector FCU Operating Manual  

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

Supplied: 4 ea. оκуέȄ 1-мκнέ ōƻƭǘǎ ǿκ ƴǳǘǎ ϧ ǿŀǎƘŜǊǎ 

¶ Calibration magnet (magnetic wand), P/N 611-0005 

¶ If a PGU sensor is ordered with the VECTOR, the PGU assembly will be attached to the 
Vector FCU 

Compare the contents of the set to the packing list to be sure all items were received. If any 

items are missing, contact ESP Safety Inc. 

Visual Examination Before installing the Vector FCU, examine the unit to ensure that: 

¶ The nameplates and warning labels are in place. 
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¶ The external surfaces and joined surfaces of the Vector FCU casing are free of dents or 

damage.  

¶ Make sure all removable parts are joined to the casing as tightly as possible. 

 
4.1 Guidelines 
for locating 
the Vector 
FCU and 
associated 
gas detectors 

 

There are no standard rules for selection and placement of sensors since the optimum 

sensor choice location is unique for each application.  Before installing the Vector and 

associated detectors, check the conditions at the installation site to make a placement 

determination.   

 

The following guidelines can assist in determining the best possible placement of the 

Vector FCU and associated detectors: 

¶ Locate the Vector FCU detectors near potential gas leak sources and away from 

excessive heat, light, wind, dust, water, vibration, shock, and radio frequency 

interference (RFI). 

¶ Ensure the installation location has sufficient space to accommodate the Vector 

FCU detectors housing and all necessary cabling. 

¶ Mount the PGU sensor pointing down  

¶ Mount the SGOES detector pointing horizontally 

¶ Mount Open Path detector at a minimum height 2.2 meters (if possible) 

¶ Mount the Vector FCU in an easily accessible location for reading the digital 

display and calibration checks 

¶ Reference the Intrinsically Safe Apparatus Control Drawing (Appendix 7) for 

information on Hart communications. 

¶ For installations in humid environments, we recommend a conduit seal with a 

drain below the level of the Vector unit be included in the field wiring. 

 

 Preparing for installation 

¶ Before installation, evaluate the gas leak locations and other conditions such as wind 

or air currents at the test site and configure the unit for that particular need. Also, be 

sure to consult local installation codes. 

 Selection of gas sensor location is critical to the overall performance of the VECTOR.  Five 

factors play an important role in the selection of sensor locations: 

¶ Density of the gas to be detected 

¶ Most probable leak sources within the industrial process 

¶ Ventilation and prevailing wind conditions 

¶ Personnel exposure 

¶ Maintenance access 

Density of 
Detected Gas 

If the target gas is heavier than air, the sensor should be located within 4 feet of grade. Heavier 

than air gases will tend to settle in low-lying areas.  For gases lighter than air, sensor placement 

should be 4-8 feet above grade in open areas or in pitched areas of enclosed spaces. 

Probable Leak 
Sources 

Leak sources include flanges, valves, tubing, and connections of the sealed type where seals 

may either fail or wear. All potential leak sources and Vector FCU mounting locations are best 

determined by facility engineers with experience in similar processes. 

Ventilation & 
Prevailing 
Winds 

Normal ventilation or prevailing wind conditions can dictate efficient location of gas PGE 

sensors so that migration of potential gas clouds is quickly detected. 
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Personnel 
Exposure 

Consideration should be given to placement of detectors in areas where personnel may 

be exposed.  Account for ventilation, wind direction and potential gas cloud size when 

determining the number and location of gas detectors. 

Maintenance 
Access 

Consideration should be given to providing easy access for maintenance personnel.  Sensor 

location should also take into account the proximity to contaminants that may foul the 

sensor prematurely. 

 

Tools 
Required for 
Mounting 

¶ 18-Inch adjustable crescent wrench (spanner wrench) with 2-inch or greater span for 

installation and removal of cover and the PGU sensor(s) 

¶ 2mm άCƭŀǘ IŜŀŘέ ǎŎǊŜǿŘǊƛǾŜǊ ŦƻǊ ǇǊƻǘŜŎǘƛǾŜ ŎƻǾŜǊ ƭƻŎƪ ǎŎǊŜǿ ŀƴŘ ǿƛǊŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪ 

clamps 

¶ Two (2) slotted, flared-tip screwdrivers (75mm x 2.5mm) for removal of the control 

module from the housing (see Figure 4-5)  

4.2 Mounting Mount the Vector Field Control Unit housing with the faceplate oriented at a vertical plane to 

reduce the possibility of dirt and dust building up on the window. 

 

Suggested pole and wall mounting configurations are shown in Figure 4.3. 

 

Connect the explosion proof conduit or cable to the Vector Field Control Unit housing. 

 

Connect the explosion proof conduit or hazardous location rated cable with sealed gland to 

the detector. 

 

FIGURE 4-1: REMOTE CONFIGURATION 

 

 

 

PGU SENSOR (Refer to the Wire Size Chart in Appendix 2 for 
maximum separation distance from Vector PGU) 

EXPLOSION PROOF JUNCTION BOX 

EXPLOSION PROOF CONDUIT & 
 FITTINGS 
 

PLACE 9·t[h{Lhb twhhC /hb5¦L¢ {9![ ²L¢ILb муέ hC ¢I9 ±9/¢hw 
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 4.3 Wiring Requirements 

 

Caution: All cable/conduit entries must either be sealed within 18 inches with 
an appropriate and certified sealing plug and cable gland or directly 
connected to an explosionproof conduit system if installed in a hazardous 
area. 
Attention: Toutes les entrées câble / conduit doivent soit être scellé chaque 18 
pouces avec un approprié et certifié bouchon et presse-étoupe ou bien 
directement relié à un système de conduit antidéflagrante si elle est installée 
dans une zone dangereuse d'étanchéité. 

  

¶ If installing connection cables in an explosion proof conduit, do not use the same conduit to 

carry wiring for any other purpose or equipment. 

¶ If installing the remote sensor in a hazardous area, the electrical connection between the Vector 

FCU and the remote sensor must be rated for the hazardous environment. 

¶ Minimum 14 AWG (2.08 mm2) shielded cable conductors are required for optimal performance. 

The gauge of the wire used determines the maximum distance between the controller and the 

remote sensor. 

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

interference 

¶ When communicating via Modbus, twisted pair wiring is required for both the power and signal 

wires.  Each pair must be shielded to eliminate electromagnetic interference. 

¶ For reliable communications between the Vector and the Host master, connect the Host RS-485 

common or signal ground to the Vector RS-485 common terminal. This is especially important 

when connecting to an isolated RS-485 port. Failure to do so could result in communications 

failures and possible damage to either the Host or Vector RS-485 transceivers. 

 

 
Step 1- Remove Protective 
Cover 

Figure 4-4:  Cover Removal  

 
Loosen the set screw on the Protective Cover approx.               
one turn. 
 
Remove the explosion proof protective cover by  
turning counter clockwise. The handle of a crescent 
 
 or spanner wrench can be used as a lever with the 
cover removal tabs. 

Set 
Screw 
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Step 2- Remove Control PCBA 
Module 

Figure 4-5: Remove Control Module 

 
Separate the control module from the terminal board by using the two 

(2) slotted, flared-tip screwdrivers (75mm x 2.5mm).  Insert the ends of 

the screwdrivers into the insertion points on the module. Remove the 

module by prying the module away from the terminal board, using the 

Vector housing as cantilever points, and applying even pressure to either 

side. 

 
 
 
 
 

Step 3- Electrical Connections Figure 4-7: Screw Clamp Terminal Block 

 
Use a 2mm flathead screwdriver to turn the screw 
counterclockwise to open the terminal, insert the wire, and turn 
clockwise to secure terminal. 
 

Step 4- Re-assemble the Vector 
Field Control Unit 

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

 

 

 

Remote Sensor Wiring to 
Vector Field Control Unit 

 

The sensors can be remotely located from the Vector Field Control Unit.  Refer to the Wire Size 

Chart in Appendix 2 to determine maximum distance the sensor can be located from the Vector 

FCU.  In this mode the Vector Field Control Unit is a transmitter for information generated at the 

sensor location.  Remove the detector module from the enclosure using an 18 inch adjustable 

wrench (or equivalent) and ensure the detector is firmly attached to conduit. 

 

Installation Wiring There are several methods of wiring connections for the Vector Field Control Unit. To 

accommodate this variety and provide ease of installation, the Vector Field Control Unit includes 

all hardware and connections for any configuration determined by the user.  This makes the unit 

well suited for new and replacement applications. 

 

Caution: All cable/conduit entries either be sealed within 18 inches with an appropriately 
Hazardous location certified sealing plug, gland or fitting. 
 
Attention: Toutes les entrées câble / conduit doivent soit être scellé chaque 18 pouces avec un 
approprié et certifié bouchon et presse-étoupe ou bien directement relié à un système de conduit 
antidéflagrante si elle est installée dans une zone dangereuse d'étanchéité. 

 

 

Figure 4-8:  PGU Connection to Terminal Block TB-4 & TB-5 

 

Insertion Point  
(1ea at opposite ends) 
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Vector FCU Connections 

 
 

 
 
 
 
 
 
 
 
 
 

Connection Label Function  Connection Label Function 

TB1-1 +4-20_1 
Channel 1 +4-20mA output 
(sourcing) 

 TB3-1 +24V +24VDC Power In 

TB1-2 -4-20_1 Channel 1 4-20mA loop common  TB3-2 +24RTN 
+24VDC Supply return 
(common/GND) 

TB1-3 +4-20_2 
Channel 2 +4-20mA output 
(sourcing) 

 TB3-3 RS485A RS-485A host connection 

TB1-4 -4-20_2 Channel 2 4-20mA loop common  TB3-4 RS485B RS-485B host connection 

TB1-5 FLTA 
Fault contact  
(software configurable) 

 TB3-5 COM RS-485 common 

TB1-6 FLTB 
Fault contact  
(software configurable) 

 TB3-6 SHLD Shield 

TB1-7 AL1B 
Level 1 contact  
(software configurable) 

    

TB1-8 AL1B 
Level 1 contact  
(software configurable) 

 TB4-1 +24V +24VDC Power to Sensor 

TB1-9 AL2A 
Level 2 contact  
(software configurable) 

 TB4-2 0V +24VDC Sensor GND 

TB1-10 AL2B 
Level 2 contact  
(software configurable) 

 TB4-3 RS485A Sensor RS-485A connection 

TB1-11 AL3A 
Level 3 contact  
(software configurable) 

 TB4-4 RS485B Sensor RS-485B connection 

TB1-12 AL3B 
Level 3 contact  
(software configurable) 

 TB4-5 COM Sensor RS-485 common 

   

TB2-1 +24V +24VDC Power In  TB5-1 
 

     +24V 
 
+24VDC Power to Sensor 

TB2-2 0V 
+24VDC Supply return 
(common/GND) 

 TB5-2 0V +24VDC Sensor GND 

TB2-3 RS485A RS-485A host connection  TB5-3 RS485A Sensor RS-485A connection 

TB2-4 RS485B RS-485B host connection  TB5-4 RS485B Sensor RS-485B connection 

TB2-5 COM RS-485 common  TB5-5 COM Sensor RS-485 common 

TB2-6 SHLD Shield  SW 1-ON NO420 
Places 250ʍ Across 4-20mA_1 loop 
If needed for Hart Communications 

    SW2-ON 3WIRE 
Jumpers the -4-20mA legs to 0V 
power in terminal for legacy 3 wire 
4-20mA connections. 

CG1 EGND I.S. Ground to EGND  SW3-ON TERM 
Engages RS-485 termination 
resistor for host com port 

       

Figure 4-9: Terminal Board 

 

TB5 TB4 

TB2 TB3 

CG1 

TB1 
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Figure 4-10:  Vector wiring to analog input module with current inputs and single sensor 

 

 
 

Figure 4-11:  Vector FCU to UPES Controller wiring 

 



  Vector Field Control Unit Operating Manual 
810-0001   

 

Page 18 

 
 

Figure 4-12: Vector wiring to analog input module with current inputs and two sensors 

 

 
 

Figure 4-13:  Legacy 3-wire 4-20mA connection to Vector FCU 
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 Figure 4-14:  Two Vector FCUs with daisy-chained RS-485 communications 

 
NOTE:  When using this configuration, S1-3 (Term) must be closed in the last unit on the chain, providing signal termination. All other 
units must have S1-3 open. 
 

 
 

Figure 4-15:  Vector wiring to RS-485 to ESP Commander or SCADA 
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¶ For reliable communications between the Vector and the Host master, connect the Host RS-485 common or signal ground to the 

Vector RS-485 common terminal. This is especially important when connecting to an isolated RS-485 port. Failure to do so could 

result in communications failures and possible damage to either the Host or Vector RS-485 transceivers. 

Installation Review Prior to 

Startup 

 

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

Vector is ready to begin the power-on sequence. 

 

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

¶ Verify that the Vector has been properly mounted and 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 the Vector and the gas detector(s) are secure and functional. 

¶ Verify that the Vector cover is securely installed and locked with the 

housing cover lock screw. 

¶ Disconnect or power down all output devices and alarms to prevent false 

actuation. 

 

Once you are ready to begin startup, verify that the power supply is connected 

properly and verify the power supply voltage with the Vector is disconnected at the 

source.  The Vector is powered by 24 VDC (18 to 32 VDC voltage range).  

After completing the above, the Vector is ready to be powered on.   

Startup Procedure 

 

Apply power to the system.  Upon 

first power-up, the Vector should be 

allowed to stabilize and allow the 

sensor(s) to initialize. 

Figure 4-16 Initialization Screen 

 

After 30 seconds, the Operational 

Status indicator diode will glow 

green and all information will be 

available on the display. 

Figure 4-17: Operation Screen 
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5.0 Vector Operation 

5.1 Vector Display Operations 

 
 

The status line on the display shows the following 

information: 

 

¶ current month, day, and (2 digit) year in mm/dd/yy 
format 

 

¶ the current time in hh:mm 24 hour format 
 

¶ status code (refer to table for code conditions).  
Display unit of measure unless a code condition is 
met. 

 

Status Code Conditions: 

 

 

CHKSM  ς  ROM checksum error 

PSVLT ς less than18V or greater than32V supply voltage 

RAMCK ς RAM error 

NOCFG  ς  Sensor configuration table not loaded 

OVRNG  ς  sensor over ranged 

 

UNDRG ς sensor under ranged 

  

When used in conjunction with a magnetic wand (P/N 611-0005), the display on the Vector FCU may be used to perform 
several basic configuration functions.  Four touch points for the magnetic wand surround the display.  The functions of the 
touch points are as follows: 

 

 

 Start / Enter ς  selects a function to be performed 

Back  ς  cancel a pending function or exit the current function 

Scroll Up  ς  selects the item above the current one, or may be used to increase a numeric digit by one 

Scroll Down  ς  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 

LŦ ǘƘŜ ƳŀƎƴŜǘƛŎ ǿŀƴŘ ƛǎ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ά{/wh[[ ¦tέ ƻǊ ά{/wh[[ 5h²bέ ǘƻǳŎƘ Ǉƻƛƴǘ ŀƴŘ ƘŜƭŘ ǘƘŜǊŜΣ ǘƘŜ ŘƛǎǇƭŀȅ ǿƛƭƭ ǎŎǊƻƭƭ 
approximately every 0.5 seconds. 

Figure 2-1: Touch Wand Points 
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                                Figure 2-3:  Boot Display 

 

 

 

Start Up Display Information: 

1. Unit serial number 

2. Modbus U slave address for host port 

3. Firmware version number 

4. Firmware checksum 

 Single Gas Display Information: 

1. Alarm direction indicator for Alarm Limits 1-оΦ  άҔέ 

indicates that values higher than the specified limit 

ǾŀƭǳŜ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƛƴ ŀƭŀǊƳΦ  άғέ ƛƴŘƛŎŀǘŜǎ 

that lower values will be considered to be in alarm. 

2. Graphical display showing the gas concentration for 

the last 3 minutes. 

3. Gas identifier for the gas concentration being 

displayed.   

4. Measured gas concentration. 

5. Engineering units for gas concentration. 

6. Value of Alarm Limits 1-3.  Units are the same as 

those for the measured gas concentration 

   

 

Two Gas Display Information: 

1. Gas identifier for Sensor 1.  Typically, this is the 

chemical formula for gas concentration being 

displayed. 

2. Measured gas concentration for Sensor 1. 

3. Engineering units for gas concentration for Sensor 1. 

4. Alarm direction indicator for Sensor 1 alarm limits 1-

оΦ  άҔέ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǾŀƭǳŜǎ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ǎǇŜŎƛŦƛŜŘ 

ƭƛƳƛǘ ǾŀƭǳŜ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƛƴ ŀƭŀǊƳΦ  άғέ 

indicates that values lower than the specified limit 

value will be considered to be in alarm. 

5. Value of Sensor 1 alarm limits 1-3.  Units are the 

same as those for the measured gas concentration. 

 6. Gas identifier for Sensor 2.  Typically, this is the 

chemical formula for gas concentration being 

displayed. 

7. Measured gas concentration for Sensor 2. 

8. Engineering units for gas concentration for Sensor 2. 

9. Value of Sensor 2 alarm limits 1-3.  Units are the 

same as those for the measured gas concentration.  

Note that if alarm function is disabled, value will not 

be shown. 

10. Alarm direction indicator for Sensor 2 alarm limits 1-

оΦ  άҔέ ƛƴŘƛŎŀǘŜǎ ǘƘŀt values higher than the specified 

ƭƛƳƛǘ ǾŀƭǳŜ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƛƴ ŀƭŀǊƳΦ  άғέ 

indicates that lower values will be considered to be 

in alarm. 

 

Figure 2-5:  Two Gas Display 

Figure 2-4:  Single Gas Display 


















































































































