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> SS 1034797 M2,108SD, 114SD Coolant Level Sensor P/...

SS 1034797 M2,108SD, 114SD Coolant Level Sensor
P/N 06-93316-002 [aa

This bulletin was updated 1/28/2021 to reflect the removal of the backshell P/

4

Applicable Vehicles:

Applies to all M2, 108 / 114 SD vehicles utilizing the Low Coolant Level (LCL) sensor 06-93316-
002.

Issue:

The Call Center has received several calls pertaining to this LCL sensor introduced to in 2018.
The purpose of this solution is to bring better awareness to the sensor functions, fault codes
generated, along with providing testing procedures used to validate the sensors condition.

Background:

The sensor mounts in the bottom of the surge tank and utilizes a dry fit installation, meaning
the sensor can be removed without draining the engine coolant. The sensor sits vertically in the
tank and uses a float with two magnets (mounted in the tank) to open and close switches in
sensor to determine coolant level. The sensor only has two values, normal and low used to
monitor coolant level. The sensor has an external O-ring used to help hold engagement of the
sensor when locked in place. It is important that the sensor have this O-ring when mounting the
sensor into the tank. There are other versions of the LCL sensor 06-93316 base part number,
however, only the -002 (Dark Brown in color)is currently used on the M2, 108SD and 114SD
vehicles.

Sensor Information:

06-93316-002 - Resistance Values

Resistance (Ohms) Level
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133 +or-3 Normal

1200 + or- 60 Low

Sensor measurements
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Sensor Testing:

A magnet can be used to move the switches with in the sensor. If no magnet is around the
sensor it will read 1200 + or - 60 ohms. If a magnet is placed on the upper portion of the

sensor as pictured in the sensor measurements for "Normal” then the ohms reading should be
133 + or - 3 ohms. If the magnet is moved to the bottom of the sensor"Low" then it will read 1200
+or- 60 ohms. Reference the pictures below for examples of sensor testing.

Example coolant level (LOW) Example coolant level
(Normal) Example coolant sensor out of tank (no magnet)
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Codes that are generated with each engine:

Even though the same sensor is used with both the Cummins and Detroit engines, the codes
generated for coolant levelwill appear different.

Cummins LCL Codes:

SPN/FMI111/3-Coolant level Voltage Above Normal Shorted High
SPN/FMI 111/18- Coolant level low

SPN/FMIM1/4-Coolant level Open Circuit or Shorted low

Detroit LCL Codes:

SPN/FMI111/3-Coolant level Voltage Above Normal Shorted High
SPN/FMI 111/1-Coolant level Critical low

SPN/FMI 11/4-Coolant level Open Circuit or Shorted low

Circuit checks to validate wiring integrity:

Both Cummins and Detroit use 5 volt supply for the low coolant level sensor returning to a
shared ground. Itisimportant that if the LCL sensor tests good and coolant level fault codes
are showing in the service tool, that we validate that all connections between the 5 volt supply
and ground are good and no added resistance is present. Also make sure to perform a visual
inspection of the wiring, ensuring that there are no chafed wires. If chafed wires are found



o/ (12021 SS 103479/ MZ,T085D, 1145 Coolant Level sensor P/... - DI NA Solutions

during an inspection, make sure to repair the wires using the procedures noted in FTL Service
Bulletin 54-290,making sure to add the appropriately sized twist tube to the chafed area. Make
sure to inspect connector pins and terminal looking for any visual damage or corrosion.

Example of Cummins LCL wiring Circuit:

ENG| FW

MOD 286} MOD 321
| ENGIND_D_FW_COOLANT_FLOAT_ 1A

e i cooum LEVEL FLOAT SENSOR
CUMMINS ENGINE CONTROL UNIT ENGHPWLCTTA | NG e 14 FI_H_LCL_SNSF_Z4 REE
2313144000 2373134001 3.13182-303
ENGINE COOLANT LEVEL 1 J2-35 38— 3301 W 1420 (LTBLAW) 20/.5 THL-@=——=330L# 1520 LTELW] 18/.8 TXLDLH 1420 [LTBL-W) 18/.8 WL:EE E 22 |ad Coolant
1204 (8% % %_-
p 4 ed L, 440G # 1200 (BR-W) 18/7.8 TXL: _‘5 Sensof
10, 19 Z
5 Volt Supply !
D
{000} 440G # 1206 [BKW] 18,8 TL—
{u-18] Hu:_b w_mc FAN_HI_PRESS_1A
wess g ERET
0031 2 n ST I N AL HI PRESS Sw
430G @ 1206 (BK-W] 18/.8 TIL—4A [+ {CPEN & 300 P21
8
ENG i DOOR LH
MOD 286 | MOD 656
ENG_H_D8_ART_SI «! 14 : ENG._ CTF\.JP O_DR_AAT.
AlR COMPRESSOR PRESSURE SWITCH 1243 | 438—440G # 1206 (BK-#] 2043 T HOE @ &"‘ o -i‘l‘_‘ % & T0.48
OEM SWITCH/SENSOR RETUBN [2.47 | 6244400 # 1206 (BX] 2043 Tl 000] 000} EE CEERELE E
T 28 [€+18) ENG_H_S_SNSR_ATH_14 212
AZ3-13623-000 =
Ground
ENG | DASH
MOD 286 | MOD 320
Per S/M schematics found in o ENGHOASHLCA | DATHMLENG.CZ
D Teinsanea | 2313153006
module 152 for the sensor ; sdoc 1208 e 1672 ]| -/ 1008SH
Zakl 206 NN 12 Lol oY% SRLICE PACK
and module 2YT for the i
grounds
(EED) ENG_CTRLENG_O_ sv_.u.:t_m-_‘;; :%Fiﬁgnieargar SPLICE PACK
001 #1206 (BEAA] 1671 Til—a
Example of Cummins low 1
coolant level sensor circuit ENG | CHASF fos)
MOD 286 | MOD 288
S C2 1 PWD_CHAS MG C2
@@ B TR e iy e
+000} 440G # 1206 (BK-W] 18/.8 Txl—"_J'_ -———--& :.E::;'EEJ;'CL
018

Example of Detroit LCL wiring Circuit:
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o/ /12021
—_— FROI".ITWALL! ENGINE ENGINEE DASH

ENG_IND_B_FW_COOLANT_FLOMT 38 MOD 321! MOD 286 MOD 2861 MOD 320 =

i ! 1 Ty TRL ~ 2

Jf/:\ I A. 1 EaP-Ev:C-n.\_‘)_EvU_CPC-i_I—-

a1 DASH_M_ENG_C2 ENG_CTRL_DASH_O_CPE_3A  COLIMON POWERTRAIN CONTROLLER (CFCH)
F g 3000 2313149010 REF M
0L 1420 [LTEL'W) 20,5 TAL=—h1|cap11 Low cooanT LeveL snsare- 5 Volt Supply

MG_CT_1A | HOHUPW_CT 1A Enes_
001 2131484 33131830331
# 1320 (LTELW) 16/5 TXkey
L 1 !
P |
! 4178
1 1

-— Ground

2 C3-PZ SNSRRTN

Per S/N schematics found in
module 152 for the LCL
sensorand 2YT for the
grounds

Example of Detroit low
coolant level sensor circuit

Extra harness support and protection can be obtained by adding, 8MM twist tube to the LCL
sensor, if damage is found in that area. See below illustrations for routing and of the harness

at the LCL sensor.

Extra harness support for ISB, L9, DDE5, DD8, ISLE5 and MBE90O engines.

The following content was updated removing the backshell as the added length that the
backshell would add could cause interference with the lower radiator mounting bolt.
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DETAIL B

23-13482-003
TIE-FIR TREE

DETAIL B
-000 SHOWN
= Vendor (Bentley Harris / Federal Reference DTNA Recommended Bundle
DTNA Description : e 5 £ 2 ‘ e
Mogul Twist tube 2420) P/N To Order Diameter Min MAX Amount on each roll
TUBE-TWIST TUBE,PES,BK,DIAS BEN 24210008035CM BNMM BNMM_1/4" 9MM_3/8" 382 feet

000 SHOWN, B6.7, L9, DD5, DDS, ISLES, MBEY00

Extra harness support for X12 engines
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DETAIL D

Vendor (Bentley Harrs / Federal

23-13482-003--TIE-FIR TREE
MTD,7.8-8.0MM,FT8

Reference | DTNA Recommended Bundle
DTNA Descripti
dt Mogul Twist tube 2420} P/N To Order |  Diameter Min MAX
TUBE-TWIST TUBE,PES,BK, DIAS BEN 24210008035CM 8MM 6MM_1/4" | MM _3/8"

382 feet

TUBE-TWIST TUBE, PES, BK, DIA13 BEN 24210013035CM

13MM

8MM_5/16"

14MM 8/16"

164 feet

DETAILD

-001 SHOWN, CUM X12.

Additional Information:

23-11357-004--

CLAMP-
HOSE,SGL,CUSH
,.250 DIA

As noted above, in the coolant level sensor resistance value checks, if the float (white in color)
for the sensor is moved away from the sensor, it will read roughly 1200 ohms, similar to a low
coolant condition. In some rare cases, with a full or over full coolant level, and with the system
at full operating temperature (tank pressurized), the float, located in the surge tank and not
serviceable in the field, may get hung up or shifted past the retaining fins, resulting in a low
coolant code. If this condition occurs, the only way to resolve the issue is to replace the tank. In
the future, a longer float (black in color) will be used to eliminate this condition. See picture of a
cut away surge tank where the float is hung up just past the retaining fins.
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