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Features
•  Loop powered
•	 4 to 20mA output 
•	 Intrinsically safe option
• 	 +/- 0.1% accuracy
• 	 10:1 rangeability
• 	 Spans from 0.01 to 300 Bar
• 	 Integral or remote calibration
• 	 Absolute & Gauge pressure versions
• 	 Good long-term stability
• 	 Ceramic capacitive sensor
• 	 Wide range of process connections
•  	Direct process mounting
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SPECIFICATION

Process fluid:	 Liquid, gas & vapour		
Output signal:	 Two-wire, 4-20mA		
Power supply:	 10-30 Vdc 
Load resistance:	 R = 50 x (supply voltage - 10v)Ω
Measuring range:	 0.01 to +300 bar			 
Overrange limit:	 See ordering information

Functional

Physical

Electrical connection:	 M20 cable gland 
	 for cable O.D. 5 to 9mm	
Process connection:	 See ordering information 	
Wetted Parts:		
   Sensor	 Ceramic			      
Process conn:	 316 St Steel, aluminium 		
	 Bronze or Titanium
   Face seal ring:	 Fluorocarbon (FPMFKM), 
 	 Buna N, EPD Chemraz®#	

Non-wetted parts:					   
Housing:	 316 St Steel or 			 
	 Aluminium Bronze 	
Body 'O' rings:	 Fluorocarbon (FPM/		
	 FKM) or Buna
Humidity limits:	 0 to 100%		
Ingress protection:	 IP67 	
Approximate weight: 	 1 Kg (threaded 			 
	 version)

Performance

Accuracy:	 +/- 0.1%• of calibrated span including linearity, hysteresis and repeatability 
Stability:	 +/- 0.1% URL* per 6 months		
Temperature effect:	 +/- 0.015% URL* per °C (over ambient temperature range)

Span adjustment:	 10% to 100% of URL*	
Process temp. limits:	 See ordering information	
Ambient temp. limits:	 -20oC to +90oC
	 (+80oC  EEx ia)
Humidity limits:	 0 to 100% RH
Hazardous area 	
certification:	 ATEX II 1 G and ATEX II 1 D
	 EEx ia IIB T4
	 (Ta = -30°C to +80°C)

•All nominal ranges except 300 bar, which is +/- 0.5%
* URL = Upper Range Limit (Maximum span)

*  20% to 100% on 0.1 bar and 0.2 bar ranges

# EPDM and Chemraz®   only available on industrial versions.  
Chemraz® is a registered trademark of Green Tweed

N.B.For process temperatures above 90°c, temperature barrier must be specified.
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2.1	 CARE OF THE SENSOR

		  The ceramic capacitive sensor is extremely rugged, however, care should be taken to avoid physical 	
		  impact of solid objects onto the sensor face.

2.2	 The transmitter should be installed with the breather below horizontal and using the correct diameter 	
		  of cable connected a shown in Section 3.  The cable gland and screwed cover when replaced should 	
		  be tightened fully to ensure sealing.

2.3	 The 9000's electronics allow simple re-ranging of the instrument. Zero and Span adjustment 		
		  potentiometers can be accessed by removal of the screwed cover.

		  Transmitters are normally supplied pre-calibrated to user requirements, if re-ranging of the 9000 is 	
		  required see Section 4.  For connection diagrams see Section 3.

2.4	 All 9000 Series units should be installed well away from tank inlets, pumps and areas of turbulence 	
		  or pressure surges, as these can cause errors or even damage the sensor.

SECTION  2	 :		  INSTALLATION
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SECTION  3	 :		  SERIES 9000  WIRING DIAGRAMS
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NOTE :	All 9700 Series Units are generally supplied pre-calibrated and ranged specifically for the 			
		  application details supplied with the order. 

Should re-ranging or re-calibrtion of the Series 9000 pressure and level transmitters be necessary the 		
following procedure should be followed :

4.1.	 Calibration Connection diagram

4.1.1	 Connect transmitter to the multimeter as shown below :

Figure 1.

SECTION  4	 :	 SERIES 9000 CALIBRATION & SPAN ADJUSTMENT
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NOTE : All 9700 Series Units are generally supplied pre-calibrated and ranged specifically for the
application details supplied with the order.

Should re-ranging or re-calibrtion of the Series 9000 pressure and level transmitters be necessary the
following procedure should be followed :

4.1. Calibration Connection diagram

4.1.1 Connect transmitter to the multimeter as shown below :

Figure 1.

SECTION  4 : SERIES 9000 CALIBRATION &
SPAN ADJUSTMENT
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4.2		  RE-RANGING TRANSMITTER

4.2.1		  Verify sensor range from range code shown on sensor body.

4.2.2		  Connect 24v dc to transmitter.	 (10 to 30V)

4.2.3		  Connect a multimeter between the power supply and the transmitter or to link 2 as shown in 
			   fig. 1 on previous page. 	
			 
4.2.4		  With 0% pressure / level applied,  turn potentiometer “ZC” (coarse zero adjustment) until
			   multimeter reads approximately 4mA.

4.2.5		  Turn potentiometer “ZF” (fine zero adjustment) until multimeter reads 4.000mA +/- 0.005mA

4.2.6		  With 100% pressure / level applied, turn potentiometer “SC” (coarse  span adjustment) until
			   multimeter reads approximately 20mA.

4.2.7		  Turn potentiometer “SF” (fine span adjustment) until multimeter reads 20.000mA +/-0.005mA

4.2.8		  Return pressure / level to 0%,  multimeter should now read 4.000mA +/- 0.005mA.

4.2.9		  The transmitter is now calibrated and ready for service.
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4.3		  ZERO OFFSET

4.3.1		  For an offset zero (i.e.) lower range pressures between 20% of span below atmospheric 		
			   pressure and 40% of span above atmospheric pressure  it is recommended that the 		
			   transmitter span is first set as in section  4.2. 

4.3.2		  The zero offset required can now be introduced by using ZC and ZF.  
			   This prevents zero / span interaction when the sensor is “off null”.

4.4		  SENSOR NULL   

4.4.1		  The sensor null is normally factory set, if the electronics have been changed, the sensor null 	
			   (SN) will require adjustment.

4.4.2		  Connect multimeter between TP1 and TP2 using 1mm test pins.

4.4.3		  Set multimeter to millivolt range.

4.4.4		  Ensure transmitter is isolated from the process and at zero pressure.

4.4.5		  Turn potentiometer “SN” until multimeter reads  0.00 millivolts, disconnect multimeter,  zero 	
			   and span may now be set as detailed in section 1.2.

NOTE: 

			   This is normally factory set and sensor null potentiometer will be sealed.
			   ON NO ACCOUNT MUST THE SEAL BE BROKEN.
			   Only on replacement boards will this potentiometer not be sealed.
			   In this event,  the potentiometer should be sealed once adjustment has been made.

4.5		  LINEARISATION PROCEDURE

4.5.1		  This is normally factory set and the potentiometer sealed.
			   ON NO ACCOUNT MUST THE SEAL BE BROKEN.

4.5.2		  If the electronics have been changed linearisation may be required and on replacement 
			   electronic assemblies only will the linearisation potentiometer not be sealed.
	
4.5.3.		  In this case having carried out the sensor nulling procedure first re-range the transmitter to 
its 		  nominal range as detailed in section 4.2 before checking the output at 50% of span.

4.5.4		  If the output is outside 12.000mA +/- 0.012mA adjust the LIN (next to TP6) until the error is 	
			   trebled e.g. for an output of 12.025mA the error is + 0.025mA.   	 Therefore,  using the LIN 	
			   potentiometer set the output to 12.075mA .

4.5.5		  The linearisation potentiometer should now be sealed.

4.5.6  		  If the linearity adjustment was necessary repeat section 4.2.
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4.6                SENSOR RESPONSE TIME         

4.6.1      The sensor damping can be adjusted via link 1 as shown below.

4.6.2	 With link 1 present the response time is approximately 60mS for a 63% response to pressure 		
		  change and 150mS for a 90% response to pressure change.

4.6.3	 With link 1 removed the response times become approximately 10mS for a 63% response to 		
		  pressure change and 90mS for a 90% response to pressure change.

	 Units are supplied with link 1 fitted.
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4.6                SENSOR RESPONSE TIME

4.6.1      The sensor damping can be adjusted via link 1 as shown below.

4.6.2 With link 1 present the response time is approximately 60mS for a 63% response to pressure change
and 150mS for a 90% response to pressure change.

4.6.3 With link 1 removed the response times become approximately 10mS for a 63% response to pressure
change and 90mS for a 90% response to pressure change.

Units are supplied with link 1 fitted.

Electronics housing top view (cover removed)
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5.1		  The following is a guide to simple fault finding.

5.1.1					     HIGH mA OUTPUT
                                                           	 NO CHANGE IN OUTPUT WITH PRESSURE CHANGE.

					     REMEDY  :	 Return to factory.
					     Fit new  main circuit board and recalibrate as in Section 4.

5.1.2					     FLUCTUATING OUTPUT,   CHANGING IN
					     STEADY SIGNAL OUTPUT APPROX. 4 mA
					     NO CHANGE IN OUTPUT WITH PRESSURE CHANGE.

					     REMEDY  :	 Remove the transmitter to a dry area and allow 
	  				    it to fully dry out. Once re-installed,  check all glands and lid 
 					     are tight. Condensation in the housing may indicate that the 
 					     temperature barrier should be fitted (see ordering information).

5.1.3					     HIGH mA OUTPUT (VOLTAGE OUTPUT SENSOR) 			 
					     APPROX.  >  10mA. NO CHANGE IN OUTPUT WITH 			 
					     PRESSURE CHANGE.

					     REMEDY  :	 Return to factory. Replace sensor

5.2	 Replacing Main Circuit Board Assembly 
                              
For Series 9000 the main circuit board assembly may be replaced by removing the threaded housing cap 
plus the cable and vent glands and the two circuit board retaining screws.   Remove the PCB assembly, and 
disconnect the connector from the rear of the board. Refit new PCB in reverse order.   Set-up and calibrate as 
per procedure detailed in Section 4 “SERIES 9000 CALIBRATION”

SECTION  5	 :		  FAULT FINDING
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SECTION  6	 :		  ORDER CODES & ILLUSTRATIONS
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ORDER CODES FOR
1/2" NPT MALE - 1/4" NPT FEMALE INDUSTRIAL VERSION
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ORDER CODES FOR
1/2" NPT MALE - 1/4" NPT FEMALE INDUSTRIAL VERSION
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ORDER CODES FOR
1/2" NPT MALE - 1/4" NPT FEMALE MARINE VERSION
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ORDER CODES FOR
1/2" NPT MALE - 1/4" NPT FEMALE MARINE VERSION
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ORDER CODES FOR
1/4" NPT MALE INDUSTRIAL VERSION
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ORDER CODES FOR
 1/4" NPT MALE INDUSTRIAL VERSION
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ORDER CODES FOR
1/4" NPT MALE MARINE VERSION
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ORDER CODES FOR
 1/4" NPT MALE MARINE VERSION
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ORDER CODES FOR
 G 1/2" A (1/2" BSPP) CONNECTION INDUSTRIAL VERSION
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ORDER CODES FOR
 G 1/2" A (1/2" BSPP) CONNECTION INDUSTRIAL VERSION
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ORDER CODES FOR
 G 1/2" A (1/2" BSPP) CONNECTION MARINE VERSION
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ORDER CODES FOR
 G 1/2" A (1/2" BSPP) CONNECTION MARINE VERSION



22

22

IP341
Dec '00



23

ORDER CODES FOR
 G 1 - 1/2" A (1 - 1/2" BSPP) CONNECTION INDUSTRIAL VERSION
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ORDER CODES FOR
 G 1 - 1/2" A (1 - 1/2" BSPP) CONNECTION INDUSTRIAL VERSION
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ORDER CODES FOR
 G 1 - 1/2" A (1 - 1/2" BSPP) CONNECTION MARINE VERSION
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ORDER CODES FOR
 G 1 - 1/2" A (1 - 1/2" BSPP) CONNECTION MARINE VERSION
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ORDER CODES FOR
1-1/2" TRI CLAMP CONNECTION
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ORDER CODES FOR
2" TRI CLAMP CONNECTION
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ORDER CODES FOR
1-1/2" IDF CONNECTION

30

IP341
Dec '00



31

31

IP341
Dec '00



32

ORDER CODES FOR
2" IDF CONNECTION

32

IP341
Dec '00



33

33

IP341
Dec '00



34

ORDER CODES FOR
1-1/2" RJT CONNECTION
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ORDER CODES FOR
2" RJT CONNECTION
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ORDER CODES FOR
 FLANGED EXTERNAL TO VESSEL INDUSTRIAL VERSIONS
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ORDER CODES FOR
 FLANGED EXTERNAL TO VESSEL INDUSTRIAL VERSIONS
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ORDER CODES FOR
 FLANGED EXTERNAL TO VESSEL MARINE VERSION

41

IP341
Dec '00

ORDER CODES FOR
 FLANGED EXTERNAL TO VESSEL MARINE VERSION



42

The Emerson logo is a trade mark and service mark of Emerson Electric Co.
Mobrey is a registered trademark of Mobrey Ltd.
Chemraz® is a registered trademark of Green Tweed
All other marks are the property of their respective owners
We reserve the right to modify or improve the designs or specifications of product and services at any time without notice.

International:
Emerson Process Management 
Mobrey Ltd.  
158 Edinburgh Avenue, 
Slough, Berks, SL1 4UE, UK
T +44 1753 756600  
F +44 1753 823589 
www.mobrey.com
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