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1. INTRODUCTION

The Level Transmitter CT801 Series is designed for measuring the level of all types of liquid
products in all kinds of tanks such as ballast tanks, service tanks... from the hydrostatic pressure
of an air-flow bubbling through a pipe which reaches the bottom of the tank. This pressure is
transmitted to an electronic conditioner including a pressure sensor, providing an electrical analog
output signal.

The CT801-LB/S provides an electric current from 4 to 20 mA in the 24 Vdc typical power supply
loop. Two wires are necessary for the CT801-LB/S connection to the monitoring system.

The CT801 Series are fitted with a differential pressure sensor, so even if installed on a
pressurised tank, the output signal is a direct function of the liquid height.

The CT801 Series are fitted with the following mechanical interface, for the best adaptation to all
installation conditions:

e suffix B : flange PN16 DN50
e suffix R : female threaded coupling 1" BSP, with optional bracket
e suffix R1/4 : female threaded coupling 1/4" BSP, with optional bracket

The transmitter is described in the MT5005E Technical Manual.

The Installation of the transmitter is described in the MI5S005E Maintenance Manual.
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2. DESCRIPTION

The CT801 Series is composed of two main parts: the pneumatic bubbling flow modulator and the
electronic signal conditioner.

2.1 Pneumatic modulator
The pneumatic bubbling flow modulator is common for all models. It is composed of:

Identification plate

Enclosure for the electronic conditioner

NPT 1/8" coupling for low reference pressure
inlet connection (pressurised tank) or venting
nipple (non-pressurised tank)

Overpressure protection valve

NTP 1/8" coupling for outlet connection to
pressure indicator (pressure copy)

Air supply filter

NTP 1/4" coupling for air supply inlet
connection

Bubbling flow generator, with air flow
adjustment

NTP 1/4" coupling for flow control

Bubbling air return protection valve

Process interface and outlet connection of
the bubbling probe:
- Flange PN 16-DN 50 with threaded
coupling 1/2" NPT
- Cylindrical 1" BSPP fitting.
- Conical 1/4” NPT fitting

Doc No: MM5005E — Revision 4 — ENG Liquid Level Transmitter
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2.2 Electric conditioner

The electronic conditioner board, including the pressure sensor, is placed in a solid housing on top
of the pneumatic modulator, ensuring the compactness of the CT801 transmitter.

Terminals

Zero adjustment
("Z" mark)

Span adjustment
("S" mark)

Type 34052 Type 35445

3. PREVENTIVE MAINTENANCE

3.1 Quarterly controls
It is recommended to proceed quarterly to the following visual inspection on each transmitter:
Air supply filter:

e Close the bubbling line isolating valve, in particular when the CT801 is installed at a place
lower than the liquid surface;

e Close the shut-off valve of air supply;

e Slowly unscrew the filter cap (see 2.1); let the air supply under pressure flow out;
e Pull out carefully the filter with its spring;

e Check the cleanness of the filter, there should be no dark dust marks;

e Check the integrity of the spring, no corrosion should be visible;

e Check the integrity of the gasket;

e Replace the damaged part if any (see 0);

e Screw the filter cap using a spanner 22 mm.

3.2 Yearly controls

The following controls allow ensuring that all key points for a proper operation of the CT801
transmitter are in good order.

Note: These checking operations can be easily performed with Honeywell Marine’s test tool
kit, code 29238.

Doc No: MM5005E — Revision 4 — ENG Liquid Level Transmitter
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a) Bubbling flow check

e Close the bubbling line isolating valve, in particular when the CT801 is installed at a place
lower than the liquid surface;

e Slowly unscrew the NPT %" plug for flow control (see 2.1); let the bubbling air flow out;
e Screw the NPT ¥4"coupling with a tube connected to the flowmeter;

e The flow should be 8 to 10 I/h; if uncorrect, proceed to the adjustment (see 5.3);

e Screw the plug sealed with Teflon tape.

b) Zero output check
e While checking the bubbling flow (see above), the bubbling pressure is zero;

e The possible low reference pressure if any is also cancelled by closing the isolating valve on
the line for the gas pressure over the liquid surface, and lightly opening the relevant inlet;

e Check the current output : it should be 4 mA + 0.05 mA; if uncorrect, proceed to the complete
calibration (see 5.5);

e Screw the coupling of the line for the gas pressure over the liquid surface sealed with Teflon
tape.
3.3 Yearly parts replacement

Honeywell Marine recommends proceeding yearly to following parts replacement, in order to
preserve the best operating conditions and the typical accuracy :

a) Air supply filter
Replace the filter and its spring (see 0).
For that purpose, a maintenance kit for one year is available (see 6).

4, TROUBLESHOOTING GUIDE
Common failures, causes and remedies are shown below, in tabular form. Refer to overviews in
chapter 2 for details. Refer to chapter 5 for remedial maintenance.

If this guide doesn't allow to solve the problem, ask for repair to Honeywell Marine, using the
Return for Repair Form

| CAUTION:

When it is suggested, before removing the Electronic module, imperatively close the

bubbling line isolating valve, in particular when the CT801 is installed at a place lower

than the liquid surface, and close the isolating valve to the gas pressure over the
‘ liquid surface if any, as well as the shut-off valve of air supply.
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Observation

Cause

Remedies

Output current stays at a value
lower than 3.95 mA

Improper electrical connections

Voltage on terminals should be at
least 12 Vdc

Check the electrical connections (see MI5005
5.2.1)

If lower, check the power supply and the
voltage drop of the Zener barrier and/or the
indicator system load, acc. to the diagram in
MT5005 5.3

Pressure staying in the sensor :
remove the electronic PCB with
sensor by unscrewing the 4
screws, and pull it off

The output current reaches 4 mA + 0.05 :
check for possible vacuum pressure in the
tank; the output current doesn't change :
replace the PCB (see 5.4)

No bubbling flow

Check the air pressure, it should be at least 4
bar; if yes, check the bubbling flow (see 3.1)

Output current or voltage stays at 4
mA + 0.05

No bubbling flow

Check the air pressure, it should be at least 4
bar; if yes, check the bubbling flow (see 3.1)

Major leak on the bubbling line

Check for the proper connection of the
bubbling line, or possible leak, for instance
proceed to a pressure test (see MI5005 6.1)
after closing the isolating valve on bubbling
line

Output current stays at a fixed value
within the range

No bubbling flow

Check the air pressure, it should be at least 4
bar; if yes, check the bubbling flow (see 3.1)

Pressure staying in the sensor :
remove the electronic PCB with
sensor by unscrewing the 4
screws, and pull it off

The output current should reach 4 mA + 0.05;
if the output current doesn't change : replace
the PCB (see 5.4)

Output current is related to the level
in the bottom of the range but
doesn't run over a fixed value within
the range

The overpressure protection valve
closes within the range

Check the overpressure protection valve (see
5.6)

Output current stays at a fixed value
over the range, > 20.05 mA

The isolating valve on the bubbling
line stays closed

Open the isolating valve on the bubbling line

Pressure staying in the sensor :
remove the electronic PCB with
sensor by unscrewing the 4
screws, and pull it off

The output current reaches 4 mA + 0.05 :
check for possible overpressure in the tank;
the output current doesn't change : replace
the PCB (see 5.4)

Bubbling line obstructed

Clear the bubbling line by service valve if
present (see MI5005 4.4.2) or by injection of
compressed air after closing the isolating
valve on bubbling line

Output current lower than expected
value related to the product level in
the tank

Voltage on terminals should be at
least 12 Vdc

If lower, check the power supply and the
voltage drop of the Zener barrier and/or the
indicator system load, acc. to the diagram in
MT5005 5.3

Pressure staying in the sensor :
remove the electronic PCB with
sensor by unscrewing the 4
screws, and pull it off

The output current reaches 4 mA + 0.05 :
continue with the hereunder causes; the
output current doesn't change : check the
calibration (see 5.5)

Bubbling flow too low

Check the bubbling flow (see 5.3)

Obstruction of the line for gas
pressure over the liquid surface

Check the opening of the isolating valve
Clean the line

Leak on the bubbling line

Check for possible leak on the bubbling
line, for instance proceed to a pressure
test (see MI5005 6.1) after closing the
isolating valve on bubbling line
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Observation

Cause

Remedies

Output current upper than expected
value related to the product level in
the tank

Pressure staying in the sensor :
remove the electronic PCB with
sensor by unscrewing the 4
screws, and pull it off

The output current reaches 4 mA + 0.05 :
continue with the hereunder causes; the
output current doesn't change : check the
calibration (see 5.5)

Bubbling flow too high

Check the bubbling flow (see 5.3)

Bubbling line obstructed

Clear the bubbling line by service valve if
present (see MI5005 4.4.2) or by injection of
compressed air after closing the isolating
valve on bubbling line

Low point on bubbling line, with
liquid retention

Check the bubbling line, correct the low point,
install a purge (see MI5005 4.2, 4.3)

Obstruction of the line for gas
pressure over the liquid surface

Check the opening of the isolating valve
Clean the line

5. REMEDIAL MAINTENANCE

5.1 Recommended spare parts

The standard Spare Parts kit (Honeywell Marine code 34173), for one year is described in

chapter 6.

In case of other spare parts request, see 6, Spare Part list with ordering code.

5.2 Recommended tool kit

All hereunder maintenance operations can be easily performed with Honeywell Marine test tool kit,
code 29238, including mainly:

e A calibrated pressure generator

e A flowmeter

e All necessary couplings

e All necessary spanners and screwdrivers.

Air supply filter: replacement

a)

lower than the liquid surface;

b)
c)

d)
€)

Close the shut-off valve of air supply;

Slowly unscrew the filter cap (see 2.1) using a spanner 22 mm; let the air supply under
pressure flow out;

Pull out carefully the filter with its spring;
Replace the filter, together with its spring and gasket;

f) Screw the filter cap using a spanner 22 mm.

5.3 Bubbling flow adjustment

a)

lower than the liquid surface;

b)
c)

Close the bubbling line isolating valve, in particular when the CT801 is installed at a place

Close the bubbling line isolating valve, in particular when the CT801 is installed at a place

slowly unscrew the NPT ¥4" plug for flow control (see 2.1); let the bubbling air flow out;
screw the NPT Y4"coupling with tube connected to the flowmeter;

Doc No: MM5005E — Revision 4 — ENG
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d) The flow should be 8 to 10 I/h;

e) If incorrect, unscrew the counter-nut of the flow adjustment screw, by using the 7 mm
spanner;

f) Adjust the flow by unscrewing for flow increase or reverse, by using the 2.5 screwdriver;
g) When the value of 8 to 10 I/h is reached, block the screw by tightening the nut-nut;
h) Screw the plug sealed with Teflon tape.

5.4 Electronic conditioner: replacement

The available hydrostatic pressure ranges are:

HYDROSTATIC PRESSURE CT801-SI CT801-SI
MEASURING RANGE Type 34052 Type 35445

Code Code
0-50/70 mbar 34105-1 35466-1
0-70/350 mbar 34105-2 35466-2
0-350/1050 mbar 34105-3 35466-3
0-1050/2100 mbar 34105-4 35466-4
0-2100/4100 mbar 34105-5 35466-5

a) Close the bubbling line isolating valve, in particular when the CT801 is installed at a place
lower than the liquid surface;

b) Close the isolating valve to the gas pressure over the liquid surface if any;

¢) Close the shut-off valve of air supply;

d) Open the electronic module enclosure by unscrewing the cap;

e) Unscrew the terminals, pull off the wires, by carefully locating the colors;

f) Unscrew the 4 screws and washers (see 2.2) fixing the PCB and the pressure sensor;

g) Putin place the new PCB, taking care with the small gaskets and spacers on the pressure
inlets of the pressure sensor;

h) Screw the 4 screws and washers in the same order;
i) Place the wires on the terminals, by respect with the colors;
i) Open all the closed valves.

5.5 Electronic conditioner: calibration

a) Close the bubbling line isolating valve, in particular when the CT801 is installed at a place
lower than the liquid surface;

b) Close the isolating valve to the gas pressure over the liquid surface if any;

c) Close the shut-off valve of air supply;

d) Open the electronic module enclosure by unscrewing the cap;

e) Complete the pneumatic and electrical connections as shown on the following diagram.

Doc No: MM5005E — Revision 4 — ENG Liquid Level Transmitter
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Refer to 2.2 for details of connections and potentiometer locations.

Pressure copy | Current 4 - 20 mA meter, in
outlet "R io current loop Power supply
‘Q‘
|
@j - > Air supply
| ‘ ’ T |
‘ T T T T
| } | [l } Il | } |
Calibrated
pressure
generator
Bubbling line

d)
e)

f)

9)

Switch the power supply ON

Set the pressure to the minimum value of the range; adjust the minimum value of output 4
mMA by moving the potentiometer marked "Z"; the tolerance is + 0.3 % of the range;

Set the pressure to the maximum value of the range; adjust the maximum value of output
20 mA by moving the potentiometer marked "S"; the tolerance is £ 0.3 % of the range;

Come back to g) in order to check the Zero value;
Come back to h) in order to check the full Scale value;

Compare in 5 points of the range, the generated pressure with the measuring signal 4-20
mA, according to the operating range explained in the chapter "Operation” in the Technical
Manual MT5005.

After calibration, reassemble, seal the removed connections and open all the closed valves.

5.6 Overpressure protection valve: check

a) Close the bubbling line isolating valve;

b) Close the isolating valve to the gas pressure over the liquid surface if any; remove the
connection on the CT801 to cancel any present pressure;

¢) Close the shut-off valve of air supply;

d) Connect a manometer on the inlet for pressure copy, marked "R" (see 2.1);

e) Open the air supply line isolating valve;

f) Let the pressure increasing seen on the manometer;

g) The manometer indication should stop increasing at the pressure range + 200 mbar (range
70 mbar) to 500 mbar (for other ranges);

h) If the manometer indication doesn't stop increasing, stop the test, and ask for repair to
Honeywell Marine, using the Return for Repair Form;

i) Reassemble, seal the removed connections with Teflon tape and open all the closed
valves.

Doc No: MM5005E — Revision 4 — ENG Liquid Level Transmitter
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6. SPARE PARTS LIST

Two kits are available:

e A Maintenance kit includes the parts to be replaced yearly (see 3.3). The Honeywell Marine
code is 34381, the relevant items are listed in italic bold characters in the table on the following

page.

e A Spare Parts kit includes the main parts for general repair. The Honeywell Marine code is
34172. The relevant items are listed in bold characters in the table on the following page.

In case of other spare parts request, refer to the ordering code in the Spare Part list.

Doc No: MM5005E — Revision 4 — ENG Liquid Level Transmitter
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Item Description Code Quantity in Quantity in Spare
Maintenance kit parts kit

1 O-ring 4.00 x 1.00 34055 2
2 O-ring 6.75 x 1.78 952100 2
3 O-ring 2.60 x 1.90 461099 2
4 O-ring 4.47 x 1.78 958051 1
5 Equipped intermediate diaphragm 462789 1
6 Spring 13 x 17 x 23 458381 1 1
7 O-ring 17.17 x 1.78 919301 1 1
8 Filter 406358 1 1
9 Lower gasket 462849 1
10 Equipped valve and rubber 400750 2
11 Equipped lower diaphragm 462790 1
12 O-ring 5.70 x 1.90 936514 2
13 Nut M4 935215 1
14 Adjustment screw 462882 1
15 O-ring RO0O 936500 1
16 Equipped valve 406259 1
17 O-ring 33.05 x 1.78 952104 1
18 O-ring 50.52 x 1,78 461106 1
19 Equipped upper diaphragm 462792 1
20 O-ring 75.87 x 2.62 917007 1
21 Rubber gland BV2/1 34191 1
22 Rubber gland BV2 966666 1
24 Spring 461036

25 Valve 461083

26 Spring 400794

27 Spring 408111

28 Screw CHC M4 x 50 958050

29 Screw CHC M4 x 10 935906

30 Spring 411576

For the electronic conditioner, refer to 5.4

Doc No: MM5005E — Revision 4 — ENG
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7. INFORMATIONS

7.1 Request for Service form
The target is : help us to help you !

Despite the Troubleshooting guide and the Repair Procedures, in case of spare part need or of
request for Service, the form in annex A needs to be fulfilled and transmitted by fax to Honeywell
Marine. This will help us to confirm the nature of failure and remedies, for better service.

This report will be requested before any other intervention.

7.2 Return for repair form

The Return for Repair form in annex B needs to be fulfilled and transmitted to Honeywell Marine
together with the defective equipment in purpose. This will help us to identify the defect and the
action to carry out, for better service.

Address :

Honeywell Marine

9, rue Isaac Newton

Z.A. Port Sec Nord

18000 BOURGES

Telephone : +33 248 2379 18

Fax: +33248237902

E-mail : service.marine@honeywell.com

Doc No: MM5005E — Revision 4 — ENG Liquid Level Transmitter
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8. PERSONAL NOTES
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9. APPENDIX A

CT801 Series - REQUEST FOR SERVICE

VSSEl et HUIl NUMDDET e
L@ T =T o] ] 017 077 1 (o
Transmitter PIN i, SIN

1) Description of trouble, with read values, etc...:

2) Result of troubleshooting item applied, observations :

3) Carried out remedies :

4) Requested spare parts :

NAME : DATE :
QUALITY : SIGNATURE :
Doc No: MM5005E — Revision 4 — ENG Liquid Level Transmitter
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10. APPENDIX B - TA3840 SYSTEM / RETURN FOR REPAIR FORM

Honeywell

Formulaire S-SOP-FR1F-SRV-1-F01

Return Material Authorization Form
Ship to: Honeywell Marine
9, rue Isaac Newton
ZA Port Sec Nord
18000 Bourges (FRANCE)

Est. shipping date:

Handled by:

E-mail:

Tel: +33 (0) 248237918
Fax: +33(0) 248237902

RMA #:

RMA # only issued by Honeywell Marine factory.

Return shipment details Customer order details

Company name

Customer order ref #

End user same as
Return shipment
consignee?

[Dves
[Ino

If not, provide end user company and
description of end use:

Attention Quotation required? [ves [no
Postal code / City Warranty claimed? [ves [ne
Country Reason of claim:

Phone / Fax Original order #:

E-mail Delivery date:

Return shipment by: Claim acceptance [ves o

End user company:

End use:

Instrument description:

Instrument / Item details

Model #/ Type #:

Serial #:

Part #:

Description: |

Installation date:

Commissioning date: |

Problem description:

D Repair

Goods are returned for:

Cother:

D (Re) Calibration

D Replacement

D Return on Advanced Replacement

D Model # Change

[Jupgrade / Modify

Required modification/
calibration/change/etc.:

Application details (applicable for wetted parts only)

Product:
Operating temperature: min.: normal: max.:
Operating pressure: min.: normal: max.:

By signing and returning this RMA Form | confirm that the equipment has been cleaned and decontaminated in accordance with good industrial
practices and in compliance with all regulations. This equipment poses no health or safety risk due to contamination.
If applicable, | attach corresponding International Chemical Safety Cards for the media the equipment was exposed to.

Also | agree that by returning above mentioned goods | will at least be charged with examination costs of EUR ,,,,, per item.

Name:

Signature:

Department:

Date:

In order to avoid delays please ensure that all applicable fields are completed. Completed forms (one per instrument, spares can be itemized on a separate list) to be mailed
to service.marine@honeywell.com. Equipment to be sent to above mentioned "Ship To: " address with a copy of the completed form(s) on the packaging.

Do not send equipment before receiving a RMA number.
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	a) Close the bubbling line isolating valve, in particular when the CT801 is installed at a place lower than the liquid surface;
	b) Close the isolating valve to the gas pressure over the liquid surface if any;
	c) Close the shut-off valve of air supply;
	d) Open the electronic module enclosure by unscrewing the cap;
	e) Unscrew the terminals, pull off the wires, by carefully locating the colors;
	f) Unscrew the 4 screws and washers (see 2.2) fixing the PCB and the pressure sensor;
	g) Put in place the new PCB, taking care with the small gaskets and spacers on the pressure inlets of the pressure sensor;
	h) Screw the 4 screws and washers in the same order;
	i) Place the wires on the terminals, by respect with the colors;
	j) Open all the closed valves.

	5.5  Electronic conditioner: calibration
	a) Close the bubbling line isolating valve, in particular when the CT801 is installed at a place lower than the liquid surface;
	b) Close the isolating valve to the gas pressure over the liquid surface if any;
	c) Close the shut-off valve of air supply;
	d) Open the electronic module enclosure by unscrewing the cap;
	e) Complete the pneumatic and electrical connections as shown on the following diagram.
	Refer to 2.2 for details of connections and potentiometer locations.
	a) Switch the power supply ON
	b) Set the pressure to the minimum value of the range; adjust the minimum value of output 4 mA by moving the potentiometer marked "Z"; the tolerance is ± 0.3 % of the range;
	c) Set the pressure to the maximum value of the range; adjust the maximum value of output 20 mA by moving the potentiometer marked "S"; the tolerance is ± 0.3 % of the range;
	d) Come back to g) in order to check the Zero value;
	e) Come back to h) in order to check the full Scale value;
	f) Compare in 5 points of the range, the generated pressure with the measuring signal 4-20 mA, according to the operating range explained in the chapter "Operation" in the Technical Manual MT5005.
	g) After calibration, reassemble, seal the removed connections and open all the closed valves.

	5.6 Overpressure protection valve: check
	a) Close the bubbling line isolating valve;
	b) Close the isolating valve to the gas pressure over the liquid surface if any; remove the connection on the CT801 to cancel any present pressure;
	c) Close the shut-off valve of air supply;
	d) Connect a manometer on the inlet for pressure copy, marked "R" (see 2.1);
	e) Open the air supply line isolating valve;
	f) Let the pressure increasing seen on the manometer;
	g) The manometer indication should stop increasing at the pressure range + 200 mbar (range 70 mbar) to 500 mbar (for other ranges);
	h) If the manometer indication doesn't stop increasing, stop the test, and ask for repair to Honeywell Marine, using the Return for Repair Form;
	i) Reassemble, seal the removed connections with Teflon tape and open all the closed valves.

	6.  SPARE PARTS LIST
	Two kits are available:
	In case of other spare parts request, refer to the ordering code in the Spare Part list.

	/
	For the electronic conditioner, refer to 5.4

	7.   INFORMATIONS
	7.1  Request for Service form
	The target is : help us to help you !
	Despite the Troubleshooting guide and the Repair Procedures, in case of spare part need or of request for Service, the form in annex A needs to be fulfilled and transmitted by fax to Honeywell Marine. This will help us to confirm the nature of failure...
	This report will be requested before any other intervention.

	7.2  Return for repair form
	The Return for Repair form in annex B needs to be fulfilled and transmitted to Honeywell Marine together with the defective equipment in purpose. This will help us to identify the defect and the action to carry out, for better service.
	Address :
	Honeywell Marine
	9, rue Isaac Newton
	Z.A. Port Sec Nord
	18000 BOURGES
	Telephone :  +33 2 48 23 79 18
	Fax : +33 2 48 23 79 02
	E-mail : service.marine@honeywell.com
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