
TECHNICAL CATALOG

5S55xBE(PF) Series Viewing 
Heads

APPLICATION
The Honeywell S55xBE product family comprises UV/IR 
viewing heads intended for flame scanning applications. 
These viewing heads must be used with the P52x or P53x 
family of signal processors to create a flame scanning 
system. See chart below for viewing head part number 
options, and refer to the respective signal processor 
manual for connection, set up and operation.

All models include the following:
1. All models include Electronic self-check.
2. Flicker Frequency filter settings available for IR sensor models.
3. Gain Selection available through Signal Processor.

Table 1. Available models and associated features.

Model Turck 
Connector

Quick 
Disconnect

Pipe Fit Connection 
with 10-ft Pigtail UVTron Sensor IR Sensor

S550BE X X X X

S550BE-PF X X X

S552BE X X X

S552BE-PF X X

S556BE X X X

S556BE-PF X X



66-2064EP—07 2 E - i - 08/22

SPECIFICATIONS
Dimensions: See Fig. 1.

Electrical
Input Power: 24VDC +10%, 100mA (powered from Signal 

Processor)
NOTE: DC Power Source:

The 22 to 26 VDC rated supply providing power to 
the Signal Processor, and S55xBE(PF) viewing head 
must include protection such that transients are 
limited to a maximum of 119 V. This is required for 
IECEx approval.

Environmental
Sealing: Viewing Head Housing
Operational Ambient Temperature: 
-40° F to 158° F (-40° C to 70° C)

CSA for CLASS I, DIV 2,
-40° F to 149° F (-40° C to 65° C) Ex nA IIC T5 Gc for 

IECEx CSA 14.0036X
NCC Inmetro NCC 15.0076X IP64

Optical
Angle of View: 

IR 1.0°
UV 3.0°

Cable & Connectors - S55xBE Viewing Heads
New Installations - Highest level of EMI shielding avail-

able:
ASY55XBE --> 50 foot C330S cable with molded connec-

tor.
ASY55XBE-200 --> 200 foot C330S cable with molded 

connector.

Field Wire-able Connector w/sleeve options - S55xBE 
Viewing Heads 

Not recommended for new installations.
R-518-09 --> connector accepts 10-12mm cable (existing 

C328 cable).
R-518-11 --> connector accepts 6-8mm cable (C330 or 

C330S cable).

Mounting: 1 in. NPT female

Approvals

S55XBE Models (Connector series, Pipe fit series [-PF])
CSA for CLASS I, DIV 2, GROUPS A, B, C, D, T5
SIL 3 “Fit for Use” 
-40<Ta<70ºC, -40<Ta<158ºF

NCC/Inmetro NCC15.0076X Ex nA IIC T5 Gc IP64
(-40°C<Ta<65°C)

IECEx CSA 14.0036X Ex nA IIC T5 Gc IP64
-40<Ta<65ºC, -40<TA<149ºF

 NOTE: Use of a connector sleeve required for IECEx 
(included with S55xBE product). Refer to the View-
ing Head Wiring section.

Special Conditions for Safe Use: The input voltage 
rating of the equipment (22 to 26 VDC) must be 
protected so that the transients are limited to a 
surge of 119 V. This protection is not necessary for 
the signal output lines.

KTL

Signal Processor Compatibility
The viewing heads described in this manual are 
compatible with P522AC or DC models, P531AC or DC 
models, and P532AC or DC models. All P531 and P532 
signal processors are fully compatible with the viewing 
heads described in this manual.

Model S550BE General Description
The Honeywell Model S550BE is a dual channel, state-of-
the-art flame monitoring viewing head capable of 
monitoring both the UV (ultraviolet) and IR (Infrared) 
radiation of a flame. This is accomplished by utilizing two 
types of detectors, an IR solid state sensor and a UV Photo 
detector, together with a unique dichroic beam-splitting 
mirror.

The S550BE produces output pulse rates proportional to 
the flame signal strength; the pulse rates are displayed at 
the front panel of the signal processor, and at the rear of 
the viewing head. The S550BE displays the two most 
significant digits of the pulse count shown on the 
connected signal processor unit. The upper readout 
displays the UV count in green digits, and the lower 
readout displays the IR count in red. This information can 
readily be used to achieve maximum flame signal strength 
while aiming and sighting the viewing head.

Certain parameters in the S550BE, S552BE and S556BE 
viewing heads can be selected or adjusted remotely from 
the front panel of the connected signal processor. These 
parameters are:

Once adjusted, the new parameters are stored in an 
EEPROM in the connected signal processor.

a) UV gain 0-99

b) Filter Selection

1: 16Hz

2: 24Hz

3: 33Hz

4: 52Hz

5: 75Hz

6: 100Hz

7: 155Hz

8: 215Hz

c) IR gain 0-699

   15-KA4BO-0198X
KTL
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Model S552BE General Description
The S552BE viewing head is designed for IR sensing only. 
The S552BE display shows the two most significant digits 
of the IR pulse count in red, as shown on the connected 
signal processor unit. The Signal Processor detects and 
identifies the viewing head model to which it is connected, 
and will only allow adjustments related to that model to be 
performed. In the Model S552BE, these adjustments are:

Model S556BE General Description
The S556BE viewing head is designed for UV sensing only. 
The S556BE display shows the two most significant digits 
of the UV pulse count in green, as shown on the connected 
signal processor unit.

The Signal Processor detects and identifies the viewing 
head model to which it is connected, in this case the 
model S556BE, and will only allow adjustments related to 
that model to be performed. In the Model S556BE, this 
adjustment is:

a) Filter Selection 1-8

b) IR gain 0-699

a) UV gain 0-99
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Fig. 1. S550BE, S552BE, and S556BE dimensions in. (mm).

S550BE, S552BE, AND S556BE DIMENSIONS

SIDE VIEW

FRONT VIEWREAR VIEW

8-13/16 (224)

1” NPT(F)
PIPE

THREAD

4 (103)

2 (51) 2 (51)

4-31/32 (126)1-21/32
(42)

5-1/4
(133)

1” (25) NPT
FEMALE PIPE

THREAD  

1/2” NPT FEMALE
PIPE THREAD
(PURGE AIR)

M33284A
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INSTALLATION

S55xBE Hazardous Location 
Installation of Cables and 
Connectors
The S55xBE viewing heads must be installed with a 
connector and cable assembly that maintains an IP64 seal 
at the S55xBE viewing head. Additionally, ITC/CIC 
approved cable installed in cable tray, or ITC/CIC 
approved cable in metal conduit must be used between 
the S55xBE and Signal Processor. Pre-assembled molded 
cable assemblies are listed below that provide the proper 
seal at the viewing head, and meet ITC/CIC approvals. A 
field wire-able connector that provides a proper seal at the 
S55xBE viewing head, along with ITC/CIC rated raw cable 
are also available and listed below. The cable installation 
must conform to the latest version of the National Electric 
Code, or Canadian Electrical Code for Class I, Division 2 
hazardous locations.

Additionally, the connector be secured as follows: hand-
tighten the connector at viewing head, until it can no 
longer be turned. Continue tightening the connector an 
additional 180 degrees using pliers, or similar tool. Verify 
that connector cannot be loosened by hand.

WARNING
Over-tightening the connector can damage the 
connector or housing.
Damage will void warranty and hazardous location 
approvals. Do not exceed 180 degrees of further 
rotation after hand tightening!

This is required for hazardous location installations. 

ASY55XBE – Pre-assembled over-molded connector and 
50 foot cable assembly, >IP64 rated with CIC/ITC 
approved cable.

ASY55XBE-200 – Pre-assembled over-molded connector 
and 200 foot cable assembly, >IP64 rated with CIC/ITC 
approved cable.

R-518-11 Field-wireable connector may be used with 
C330S cable to provide >IP64 rating at viewing head.

C330S – ITC/CIC rated 4 conductor 22g cable with drain 
wire, and overall shield.

WARNING
EXPLOSION HAZARD
DO NOT DISCONNECT WHILE CIRCUIT IS LIVE 
UNLESS AREA IS KNOWN TO BE NON-
HAZARDOUS.

SUBSTITUTION OF COMPONENTS MAY IMPAIR 
SUITABILITY FOR CLASS I, DIVISION 2.

AVERTISSEMENT
RISQUE D'EXPLOSION
NE PAS DÉBRANCHER TANT QUE LE CIRCUIT EST 
SOUS TENSION, À MOINS QU’IL NE S’AGISSE 
D’UN EMPLACEMENT NON DANGEREUX.

LA SUBSTITUTIOND E COMPOSANTSP EUTR 
ENDRE CE MATÉRIEL INACCEPTABLE POUR LES 
EMPLACEMENTS DE CLASSE I, DIVISION 2.

Grounding and Shielding
NOTE: Installer must be a trained, experienced flame 

safeguard service technician and should be 
familiar with the equipment operation and limita-
tions and be aware of any applicable local codes 
and regulations.

1. The viewing head and all associated cable/conduit 
must be at least 12 inches (31 cm) from any source 
of high energy or voltage (for example, igniter equip-
ment).

2. Install a ground wire from the ignition transformer 
case to the igniter assembly.

3. Minimize length of the igniter cable between ignition 
transformer and point of spark. Ensure all igniter wires 
and cables show no signs of wear. Replace any igniter 
cables or wires that are frayed or cracked.

4. The viewing head must be electrically isolated from 
the burner front.
a. Electrical isolation can be accomplished by 

installing an Ultem nipple (R-518-12) or an 
Ultem locking coupler adapter (R-518-PT12 or 
R-518-PT12L) in conjunction with a locking cou-
pler (R-518-CL12-HTG or R-518-CL12-PG) 
between the viewing head flange and the burner 
mount.

b. The purge air line should also be isolated from 
the viewing head. This can be accomplished by 
installing any insulating material, for example a 
rubber hose, in between the purge air line and 
the viewing head.

5. The viewing head housing may be attached to earth 
ground, but care must be taken to ensure earth 
ground at housing, and ground at signal processor are 
the same potential. Damage to the signal processor or 
cable can result of these two potentials are different.

Viewing Head Wiring
Viewing heads are wired to the appropriate terminals 
located on the bottom of the P522, P531 and P532 signal 
processors. The terminals are listed functionally in Table 2.

Table 2. Terminal Descriptions 

See Fig. 2 for S55xBE connections.

Terminal Description

GND Power Ground

+V +24VDC Power to Viewing Head

SC
Shutter Drive Signal to Viewing 

Head

SIG Flame Signal from Viewing Head

SIG GND GND Shield
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NOTE: DC Power Source:
The 22 to 26 VDC rated supply providing power to 
the Signal Processor, and S55xBE(PF) viewing 

head must include protection such that tran-
sients are limited to a maximum of 119 V. This is 
required for IECEx approval. 

Fig. 2. Cable & Connections for the S550BE, S552BE, and S556BE viewing heads.

MPORTANT
Source impedance resistor required at the signal processor between SC and SIG GND terminals for proper signal 
transmission. For resistor value and wiring instructions, refer to the applicable signal processor manual.

NOTES:
— The shield is connected to the SIG GND pin of 

signal processor. The shield must be foil and 
braid type with drain wire >22g in order to 
maintain electrical path. It is recommended 
that Honeywell C330S cable be used for all 
new installations.

— A resistor is required at the signal processor 
between the SC and SIG GND terminals for 
proper signal transmission. For resistor value 
and wiring instructions, refer to the applicable 
signal processor manual.

— Shrink tubing is required on the SIG GND wire 
at both ends. 

— Use the provided connector protection sleeve 
when installing the S55XBE connector. Use of 
the connector sleeve is required for IECEx 
approval.

Connection of the Honeywell type cable to the field 
wireable plugs is shown in Fig. 2, and should be done as 
follows:
• Remove the cable entry nut from the plug housing.
• Remove the rubber grommet and flat sealing washer or 

retainer.
• With a pair of long-nosed pliers remove the center ring 

only of the rubber grommet.

1. Strip 2 inches of the cable outer cover back carefully 
so that shield under jacket is not damaged.

2. Slide the shield back until a bulge develops close to 
where the wire exits the cable outer covering.

3. Carefully spread shield at the bulge, and separate 
from other wires. 

4. Cover drain wire with shrink tubing, and use for con-
nector shield location.

5. Slide the nut (with threads toward the cable end), the 
washer or retainer and the grommet approximately six 
inches onto the cable.

6. Slip the cable through the bottom opening of the con-
nector making sure that the cable outer jacket is 
secure under the cable clamp and tighten the two 
screws on the cable clamp.

7. Reassemble the grommet, flat washer, and cable entry 
nut and tighten.

8. Strip each wire 3/8” as shown in the assembly drawing 
Fig. 3 on page 7.

9. Proceed to wire the connector as follows: (Refer to Fig. 
2 for terminal locations.)
a. Insert the prepared white wire "SIG" from the 

cable into terminal location at connector shown 
in figure. Tighten retaining screw.

b. Insert the prepared black wire "SC" from the 
cable into terminal location at connector shown 
in figure. Tighten retaining screw.

CABLE PN: C330S FOR S550BE, S552BE, S556BE.

RED

WHITE

GREEN

BLACK

SHIELD

SIG

SC

+V

GND

SIG
GND

BLACK

RED

NOTE:  FIELD WIREABLE R-518-09, OR R-518-11, REAR TERMINAL VIEW 

SIGNAL PROCESSOR
CONNECTION

M33281D

SHIELD

GREEN

WHITE

USE SHRINK TUBINGCONNECTOR PROTECTOR 
SLEEVE (SUPPLIED)

RECOMMENDED FOR NEW INSTALLATIONS

SIG

SC

+V

GND

SIG
GND

BLACK

RED

SIGNAL PROCESSOR
CONNECTION

SHIELD

GREEN

WHITE

USE SHRINK TUBINGCONNECTOR PROTECTOR 
SLEEVE (SUPPLIED)

CABLE PN: ASY55XBE OR ASY55XBE-200
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c. Insert the prepared heat shrunk drain wire "SIG 
GND" from the cable into terminal location at 
connector shown in figure. Tighten retaining 
screw.

d. Insert the prepared red wire "+24V" from the 
cable into terminal location at connector shown 
in figure. Tighten retaining screw.

e. Insert the prepared green wire "GND" from the 
cable into terminal location at connector shown 
in figure. Tighten retaining screw.

f. Screw the connector body to the plug front.
g. For the S55XBE viewing heads, slide the connec-

tor protective sleeve over the connector.
The cable at the signal processor end should be prepared 
in a similar way to the plug end. Follow the wiring 
connections as shown in Fig. 2.

Fig. 3. C330S.

Mounting and Sighting
Mounting is 1-in. NPT (F) with a 1/2-in. NPT (F) purge air 
connection. Before beginning the actual installation, 
determine the best location for mounting the viewing 
head based upon the following factors:

Pressure
The viewing head lens will withstand 5 psi. If the lens 
assembly is exposed to greater than 5 psi through the 
sight pipe or process connection, then an isolation unit 
must be used. Honeywell isolation units with purge air 
entrance are available as accessories; ISO-UNIT, ISO-
UNITSS and ISO-UNITHPGT. Each has a quartz window, 
two 1-in. NPTF connections and a 1/2-in. NPTF purge 
port.

Temperature
The viewing head can withstand an ambient temperature 
of 149°F (65°C). The case temperature of the housing 
must not exceed 149°F (65°C).

Purge air will help reduce conducted heat through the 
sight pipe and flange. A heat insulating ultem nipple 
(Honeywell part R-518-12) or insulating locking coupler 
adapter (R-518-PT12 or R-518-PT12L) will reduce the 
conducted heat, but direct radiation can cause the 
housing case temperature to exceed limits. If the ambient 
heat (direct radiation) is excessive, then a fiber optic 
extension should be considered. The extension uses a 
fiber optic cable assembly between the sight pipe and the 
viewing head, allowing the viewing head to be placed 
further away from the heat source. Refer to the Fiber Optic 
Manual 69-2683 or contact your distributor or the factory 
for assistance with fiber optic selection and pricing.

The S55XBE model viewing heads include an internal 
temperature sensor that will allow temperature readings 
at the signal processor. For the P520/P522, press the 
“Reset” and the “Down” arrow key at the same time. The 
temperature reading will be displayed in the four-digit 
readout. The reading (indicated in °C) will disappear and 
the normal reading will continue after several seconds. For 
the P532, a dedicated key is provided for each S55XBE to 
display temperature.

Purge Air
Use a flexible air supply line, to allow for repositioning of 
the viewing head. A continuous flow of air must be 
maintained in order to reduce conducted heat and to keep 
the sight pipe and viewing head lens free of dirt and 
debris. Air required is about 0.13 Nm3 / min (5 SCFM) 
delivered at 25 mm (1 in.) above the maximum pressure as 
measured at the “Y” or “T” section of the purge air 
connection for each viewing head. The air supply must be 
clean, free of oils and water, and preferably cool. In order 
to electrically isolate the viewing head, the purge air line 
should be installed using an insulating material, such as a 
rubber hose, in between the purge air line and the viewing 
head.

Vibration
Do not install the viewing head where it could be subject to 
high vibration. Provide an anti-vibration mount if 
excessive vibrations are present.

Clearance
Make sure there will be sufficient room to remove the 
viewing head housing for servicing.

3 CONDUCTORS PLUS 1 COAX

STRIP 3/8" TYPICALGROMMET

FLAT WASHER OR RETAINER

CABLE ENTRY NUT

SHIELD/
DRAIN

CABLE PREPARATION

1-19/64 (33)
TYPICAL

CABLE

NOTE:  IMPORTANT INSULATE SHIELD WITH SHRINK TUBING LEAVING 3/8" STICKING OUT. M35087A
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Mounting
Honeywell offers a range of swivel mounts, both pipe 
thread or flange mounting for use with sight pipes or 
direct windbox mounting. Refer to the Accessories section 
of this document or the Honeywell website for further 
details.

Viewing Head Sighting
The sighting of the viewing head should be parallel to the 
center line of the burner in the direction of the flame. If 
used, the sight pipe should be mounted as close to the 
center line as possible so as to sight along the flame 
rather than across the flame. Doing so will ensure 
continuing flame detection under changing load 
conditions. Refer to Fig. 4, 5, and 6.

Utilizing a sighting or the sight pipe aimed at the root of 
the flame (where the turbulent combustion air mixes with 
the flame) is a good starting point for optimizing the 
sighting. Where practical, using a swivel mount to “zero-
in” on the highest signal will assure maximum 
performance. The optimum scanner location is parallel to 
the burner center line. The use of a swivel mount allows for 
line of sight adjustment, where practical to use.

Examples of viewing head installation with and without a 
swivel mount are shown in Fig. 7 and Fig. 8. If using a sight 
pipe, the diameter should be large enough to allow a 
reasonable field of view, and to allow for adjustment of the 
swivel mount angle. The S550BE has two angles of view, 
one for the IR detector, which is 1.0° and one for the UV 
detector which is about 3.0°; this translates into a circle of 
view that varies with the viewing distance as shown in the 
following table.

As an example of proper sighting challenges, detecting 
flame in a sulfur recovery unit can present a challenge for 
IR flame monitors. The IR detector will detect natural gas 
used for the warm-up of the reactor. Usually the 
combustion air is turbulent enough to cause a good flicker 
signal.

When the sour gas is introduced and the natural gas is 
shut down, the flame signal could drop off or drop out 
entirely due to a complete change in the flicker content for 
the existing viewing head sighting. In this case, optimizing 
the flame signal for the sour gas by “zeroing-in” on this 
flame, and not the warm-up burner may be beneficial.

Once optimizing the sighting for the sour gas has been 
completed, the signal level could be too low on the natural 
gas. In this case, using the UV detector for this application 
may be beneficial. It may be beneficial to use two sets of 
set points for flame ON and flame OFF, one set for proving 
and detecting the natural gas flame and the other for 
proving and detecting the sour gas flame. The switch-over 
from Channel A to Channel B should be done when 
removing the natural gas burner. The switch-over can be 
implemented from the burner control system. The switch-
over and the use of Channels A and B with their 
independent settings is explained in the applicable signal 
processor manual.

ACCESSORIES
Orifice disks (kit M-702-6)
Used to reduce the signal brightness in cases where the 
signal brightness is too strong. Located immediately in 
front of the lens, it will reduce the amount of signal to the 
sensors. Bag assembly contains orifice disks and retaining 
rings. Orifice disks come with 3/8, 1/4, 3/16 and 1/8 inch 
diameter holes. Contact the factory for guidance in using 
orifice disks.

Insulating nipple (R-518-12)
1 in. NPT Ultem heat and electrical insulating nipple 
typically used in conjunction with a swivel mount or 
isolation unit.

Swivel mounts (M-701-1, M-701-2, M-701-2-FLG, M-
701-2-SS, M-701-3, M-701-3P, M-701-4)
All have 1 in NPTF viewing head connections on one end 
with varying process connections including 2 in. pipe slip 
on, 2 in. NPTF, 2 in. flanged, 2 in. NPT in stainless steel 
construction, 4.5 in. flanged with 3 bolts, 3 in. NPTF and 2-
bolt flanged.

Insulating locking coupler adapters (R-518-PT12, R-
518-PT12L)
1 in. NPTM Ultem adapters insulate the viewing head 
electrically and thermally and are used with the R-518-
CL12-PG purge air adapter or the R-518-CL12-HTG 
locking coupler. The R-518-PT12L has a quartz lens.

Locking coupler (R-518-CL12-HTG)
Used with the R-518-PT12 and R-518-PT12L insulating 
locking coupler adapters. Process connection end in 1 in. 
NPTF.

Locking coupler with purge port (R-518-CL12-PG)
Adapter is a 1 in. NPTM locking quick disconnect/cam and 
groove coupler with 1/2 in. NPTF purge port. Used with R-
518-PT12 and R-518-PT12L insulating locking coupler 
adapters.

NOTE: The S55XBE models have a built-in 1/2 in. NPTF 
purge port.

Connector (R-518-11)
Not Recommended for new installations. Replacement 
field wireable viewing head connector with insulating 
sleeve, accepts wire size (Honeywell C330S, 
6–8mm).

Table 3. Circle of View.

Distance 
in ft (m)

Distance 
in in. (cm)

Diameter of IR 
View in in. (mm)

Diameter of UV 
View in in. 

(mm)

2 (0.6) 24 (61.0) .64 (16) 1.3 (33)

3 (0.9) 36 (91.4) .73 (19) 1.9 (48)

6 (1.8) 72 (182.9) 1.45 (37) 3.8 (97)

12 (3.6)
144 

(365.8)
2.9 (74) 7.6 (193)

18 (5.5)
216 

(548.6)
4.35 (110) 11.4 (290)
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Connector (R-518-09)
Not Recommended for new installations. Replacement 
field wireable viewing head connector with insulating 
sleeve, accepts wire size Honeywell C330 or C328, 10–
12mm.

Cable (C330S) Yellow
4 conductor, 22g with foil/braid shield and shield drain. 
Sold per foot.

Isolation Units (ISO-UNIT, ISO-UNITSS, ISO-UNITH-
PGT)
All have 1 in. NPTF connections with 1/2 in. NPTF purge 
ports and quartz window. Painted aluminum or stainless 
steel construction. The HPGT version has a 1/2 in. thick 
quartz window for higher pressures.

Vortex coolers (M3204, M3208, M3210, M4025)
Used with air cooling canister. Contact your distributor or 
the factory for selection assistance.

Cable restraints (S5XXCR, S5XXCRLT)
Standard and liquid tight cable restraint versions.

Fiber Optic System Compatibility
The S55XBE viewing heads are compatible with the 
Honeywell FASA fiber optic extension products. The 
S550FOAD, S550FOADY-FT and S550FOADY-FT-AL 
adapters are applicable. Contact your distributor or the 
factory for assistance with fiber optic selection and 
pricing.

OPERATION
IR Detector
The IR solid state detector in the S550BE and S552BE 
viewing heads responds to IR radiation/flicker in the 
flame. Flame flicker is caused by the combustion, or 
forced air injected into the flame. This combustion air can 
be mixed with the fuel (pulverized coal) or can be 
introduced separately. In either case, forced air is 
introduced in such a way as to aid the combustion 
process. This air is usually made turbulent by causing it to 
swirl with spin vanes located in the burner barrel. Flame 
flicker is created when turbulent air mixes with the flame. 
It is composed of random frequencies and the amount of 
high frequency flicker is dependent on the fuel and burner.

The S550BE and S552BE viewing heads respond to flicker 
frequencies 16 Hz and above. The lower frequencies are 
ignored so it is important to sight the viewing head on the 
highly turbulent portion of the flame that contains the 
higher frequencies. The location of the higher frequencies 
can be predicted by examining the burner with regard to 
where the flame envelope begins and where the turbulent 
air enters the flame. The optimum scanner location is 
parallel to the burner center line. The use of a swivel 
mount is encouraged to allow for line of sight adjustment.

IR Sensor Saturation
IR levels that exceed the range of the scanner will indicate 
flamecounts “99” on the S55xBE display. This is IR sensor 
saturation. Saturation may occur from large flickering IR, 
or extremely high non-flickering IR (high temp or high 
gain setting). This allows for IR discrimination in low to 

high IR intensity applications while preventing nuisance 
shutdowns. See Setup and Adjustment Procedures for 
more information on proper setup.

UV Detector
The UV tube detector in the S550BE and S556BE viewing 
heads have a spectral response of 190-215nm. The 
output of the detector is a pulse stream of randomly 
spaced pulses whose average rate is proportional to the 
UV radiation present in the flame.

The spectral range of the UV tube makes it ideal for 
discriminating between flame and glowing refractory. As 
with any UV radiation, it can be absorbed or masked by 
pulverized coal, unburned fuel, smoke, oil mist, dirt, dust 
and other impurities in the fuel. As well, sour gas (H2S) 
can readily absorb 200nm UV wavelengths, reducing the 
amount of ultraviolet radiation reaching the detector. Care 
should be taken to select the proper viewing head for the 
fuel used. Additionally, the contaminants that mask UV 
can be diluted by providing a strong flow of air through the 
sight pipe to clear a viewing path through the attenuating 
material. Refer to the Purge Air section of this manual.

It may also be desirable to sight the detector at an area 
containing fewer masking agents such as near the burner 
nozzle or near the entrance of the combustion air. 
Increasing the viewing area of the detector by shortening 
the sight pipe or by increasing the diameter of the sight 
pipe can also reduce the attenuating effects of masking 
agents.

In general, the UV viewing heads will work well on natural 
gas and light oil fuel flames. The sighting for both oil and 
gas flames should be parallel to the axis of the burner and 
aimed at the root of the flame, as with the IR detector. (See 
previous section “IR DETECTOR”.) The highest UV 
intensity occurs near the root of the flame. In addition, the 
zone of higher UV intensity does not overlap the same 
zones of adjacent or opposing burners so that, with proper 
sighting, discrimination can be achieved.

With low NOx gas burners, the UV radiation is usually 
much less in intensity and spread out. Relatively high 
readings can be obtained from all over the furnace when 
many burners are on. This is particularly true when flue 
gas recirculation is used. There will however, be a relatively 
stronger signal near the “root” of the flame and the more 
intense spot should be located during the aiming or 
sighting process. This “root” or intense spot may be 
further out than with the standard gas burner so it is 
imperative that a swivel mount be used when making 
sighting adjustments.

Another factor that needs to be considered when aiming 
the viewing head is the load condition of the boiler. The 
flames from a burner can be radically different at different 
loads. This is one of the reasons for choosing an optimum 
sighting initially that will minimize signal swing due to 
changing loads.

Self-Checking
The self-check circuitry guards against internal 
component failures. There are several tasks that require 
intelligent interaction between the viewing heads and the 



66-2064EP—07 10 E - i - 08/22

signal processor. If all of the interactions do not occur 
properly, the viewing head will not send pulses back to the 
signal processor and the flame relay will open.

Verifying the validity of the gain code received is one of the 
tasks performed by the processor in the viewing heads. 
The self-check pulse from the signal processors is a 
100ms-wide, 20V to 24V pulse with two “notches” or 
breaks in it. The position of each of the two notches 
communicates a gain code one to nine plus parity to the 
viewing head. The viewing head sends back an ID pulse in 
the first half of the 100ms self-check time. One viewing 
head expects to receive data with one parity and the other 
expects to receive data with the other parity. If a viewing 
head does not receive its correct parity plus the gain code 
once per second, it produces no output pulses.

Orificing
Orifice disks have been used in applications with older 
viewing heads that did not have adjustable gain in order to 
reduce the extreme brightness of certain burner flames. 
Orifice disks come with 3/8, 1/4, 3/16 and 1/8 inch 
diameter holes. Contact the factory for guidance in using 
orifice disks. The discs are installed with a retaining ring in 
the flange at the edge of the 1/2 inch NPT female pipe 
thread for the purge air. The orifice disc is inserted into the 
bottom of the bore inside the flange and secured with a 
retaining ring.

Default Settings For the S550BE
A new signal processor will set the attached viewing head 
default values as follows:
• UV Gain = 32 (out of 0-99 range)
• Filter = Filter 3 (high pass above 33Hz)
• IR Gain = 451 (out of 0- 699 range)
These are nominal settings that should allow for initial 
sightings and adjustments. Both UV and IR sensors are 
active in the default mode. If the settings for the viewing 
head has been changed from the default values, they can 
be reset to the factory default from the P522 / P532 
control panel. (See “RETURN TO DEFAULT SETTINGS.”)

NOTE: The following sections referencing the P520, 
P522, P531 and P532 signal processors are for 
reference only. For detailed viewing head pro-
gramming and adjustment instructions, refer to 
the appropriate signal processor manual.

Stored Viewing Head Settings
Viewing Head settings are stored in an EEPROM in the 
particular signal processor to which it is attached. In the 
event of a power down or power loss, these settings will be 
restored upon power up. If an S550BE viewing head is 
replaced with another, the stored settings will be applied 
to the replacement upon power up of the signal processor.

S55XBE Setup
For setup of the S55XBE viewing heads, refer to the 
appropriate signal processor manual. The S55XBE 
viewing heads are compatible with the P522, P531 and 
P532 signal processors.

MAINTENANCE (UV TUBE 
MODELS ONLY)
The UV sensor has a limited lifespan. Under extreme 
conditions, the lifespan can be as low as 10,000 hours. 
However in the most favorable conditions, the lifespan is 
50,000 hours or more. The service life of the UV sensor is 
considered terminated when the sensitivity becomes 
lower than 50% of the initial value. A monthly sensitivity 
check is suggested to determine if the UV sensor’s life is 
terminated. The reading of the signal processor digital 
display should be compared to the initial reading of the 
unit when it was installed. Ensure similar burner fire 
conditions of the application, and that the same gain 
settings of the viewing head, are used during each 
sensitivity check. If it is determined that the sensitivity is 
below 50% of the initial value (terminated life of the 
sensor), the sensor should be replaced.
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Fig. 4. IR viewing head location.
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Fig. 5. UV viewing head location.

Fig. 6. Sighting opposed fired burners.

Mounting Examples

For electrical and heat insulation requirements, the 
Honeywell R-518-12 nipple, the R-518-PT12 or R-518-
PT12L locking coupler adapter accessories or similar 
product must be used for mounting, attached directly to 
the S55XBE viewing head. Cooling air should be provided 

via the purge air connection to reduce conducted heat and 
to keep the sight pipe and viewing head lens free of dirt 
and debris. Refer to the “Mounting and Sighting” on 
page 7 on purge air requirements. For electrical isolation 
reasons, the purge air line should be installed using an 
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insulating material, such as a rubber hose, in between the 
purge air line and the viewing head. Note that an 
extension pipe may be required to locate the viewing head 
further from the burner front plate to avoid high 
temperatures.

Fig. 7. Viewing head mounting example.

Fig. 8. Viewing head mounting example 2.
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SAFETY MANUAL
S55XBE Product Declaration

FIT FOR USE IN LOW DEMAND SAFETY APPLICATION
Models:S550B, S550BE, S550BE-PF, S552B, S552BE, S552BE-PF, S556B, S556BE, S556BE-PF

Definitions

Models SIL HFT PFD SFF S DD DU

S550BE, S550BE-PF 3 0 1.98 x 10-4 >99% 1.06 x 10-5 8.07 x 10-9 9.06 x 10-9

S552BE, S552BE-PF 3 0 1.83 x 10-4 >97.4% 3.09 x 10-7
8.07 x 10-9 8.39 x 10-9

S556BE, S556BE-PF 3 0 1.93 x 10-4 >99% 1.04 x 10-5
8.07 x 10-9 8.31 x 10-9

System Architecture 1oo1

MTTR 8 hours

Proof Test Interval 5 years

Fit for use in SIL 3 environment

Term Definition

Dangerous Failure
Failure that has the potential to put the safety-related system in a hazardous or fail-to-func-

tion state.

Safety-Related System
A system that implements the safety functions required to achieve or maintain a safe state 

and is intended to achieve on its own or with other systems the necessary safety integrity for 
the required safety functions.

Safety Function
Defined function that is performed by a safety-related system with the aim of achieving or 

maintaining a safe state for the plant, in respect of a specified hazardous event.

Proof Test
Periodic test performed to detect failures in a safety-related system so that, if necessary, the 

system can be restored to an “as new” condition or as close as practical to this condition.

MTTR (Mean Time to Resto-
ration

The average duration required for restoration of operations after a failure.

λsd

Rate of safe detectable failures per one billion hours.

For example, if λsd = 3000, then it is estimated that there will be about 3000 safe detectable 
failures during every one billion hours of operation.

For λsd = 3000, this is about one safe detectable failure every 38 years.

λsu Rate of safe undetectable failures per one billion hours.

λdd Rate of dangerous detectable failures per one billion hours.

λdu Rate of dangerous undetectable failures per one billion hours.

System Architecture Specific configuration of hardware and software elements in a system.

PFDAVG (Average Probability 
of Failure on Demand)

Average Probability of Failure on Demand. In this case regarding S550B, S550BE, S550BE-
PF, S552B, S552BE, S552BE-PF, S556B, S556BE, and S556BE-PF Signal Processors.

FIT (failures in time)
A unit of measurement representing one failure per one billion hours. 1,000,000,000 hours 

is approximately 114,155.25 years.
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Safety Function of the S55X family
The S55X family viewing heads do not have a safety 
function. They are used to provide flame intensity 
information via cables. Signal Processor Models 522AC, 
522DC, 531AC, 531DC, 532AC, and 532DC, which use 
Flame Relays to provide a safety function.

Proof Test Interval
The proof test must be conducted every 1 to 5 years. This 
range is given to allow for the test to be performed during 
the normally scheduled burner shutdown period. It is the 
responsibility of the user to perform the proof test in the 
specified time frame.

The following diagram for S550BE shows the dependence 
of PFDAVG on the proof test interval. PFDAVG increases as 
the proof test interval increases.

Fig. 9. S550B PFDAVG vs Time.

Proof Test Procedure

Equipment
1. P522 or P532 Signal Processor connected to 

S55xBE viewing head.
2. DC power supply for DC and AC power supply for AC 

model.
3. A source capable of generating UV or IR signala as 

required.

NOTE: For UV use Honeywell UVsource. For IR connect 
incandescent lamp to AC source.

Setup
1. Ensure the S55X family processor viewing head 

under test is correctly connected to a compatible 
signal processor.

2. While performing the proof test, disconnect or disre-
gard the signal processor outputs so that any outputs 
due to testing do not affect the overall safety system 
and potentially cause a hazardous situation.

3. Record all previously entered user programmable set-
tings so that you can restore them to their desired val-
ues after the proof test.

Tests

NOTE: The S550BE viewing heads have both infrared 
and ultraviolet sensors, therefore the tests in 
steps 1, 2, and 5 must be performed once with an 
infrared light source and once with an ultraviolet 
light source.

1. Apply power to the signal processor, fully illuminate 
the viewing head with the light source, and ensure 
that a flame on condition is indicated by the signal 
processor.

2. Gradually angle the light source away from the view-
ing head. Ensure that the count decreases until a 
flame off condition is indicated by the signal proces-
sor.

3. Cover the end of the viewing head with your hand and 
ensure that the signal processor indicates a flame 
count of zero.

4. Use your light source to generate flame counts of 
between 1200 and 2800 on the signal processor. Note 
the flame count.
a. Increase the UV or IR gain (whichever is appro-

priate for your sensor and light source) and store 
the settings. Ensure the that flame count 
increased.

b. Decrease the UV or IR gain (whichever is appro-
priate for your sensor and light source) and store 
the settings. Ensure that the flame count 
decreased.

5. Restore all original settings as recorded in Setup and 
reconnect the signal processor to the safety system.
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For More Information
The Honeywell Thermal Solutions family of products includes 

Honeywell Combustion Safety, Eclipse, Exothermics, Hauck, 

Kromschröder and Maxon. To learn more about our products, 

visit ThermalSolutions.honeywell.com or contact your 

Honeywell Sales Engineer.

Honeywell Process Solutions
Honeywell Thermal Solutions (HTS) 

2101 City West Blvd

Houston, TX 77042

ThermalSolutions.honeywell.com

Product Decommissioning
When required, decommissioning of S55X family 
processors should be performed in accordance with the 
requirements of the overall safety system.
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