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A study on the effect following PAO leakage in High Power
Transmission system, Multi Functional Radar
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Abstract The high power transmission system(HPTS) of the multi-functional radar(MFR) has a cooling
mechanism to protect the subsystem and the Slipring Rotary Joint Ass'y(SRJA). When MFR transmits high
power, some components maintain a high temperature of about 100C or higher. In order to keep the
temperature of the system stable, the liquid cooling unit (LCU) of the high power transmission unit
(HPTU) circulates the cooling oil (PAO: Poly Alpha Olefin) to cool the system.

As the number of deployments of MFR increases and the service life increases, PAO micro-leak
identification is increasing. To solve problems caused by PAO leakage, the subsystem of the HPTS must
be sent to a foreign manufacturer, which creates vulnerabilities in the air defense system for the long
period of repair.

In order to solve this problem, the influence of PAO leakage was analyzed according to the electrical
influence, the influence of the cooling capacity, and the influence of the system. In addition, since it
is difficult to quickly and accurately measure the amount of leakage and determine the level of leakage
in the field, a reasonable action plan to deal with the problem of PAO leakage was suggested according
to the impact analysis results.
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Table 1. Configuration and role of high-power
transmission system (HPTS)

Components Role
PAO Tank PAO storage and replenishment
Liquid Pump Suction and' dls?h.arge for
Cooling PAO circulation
Unit Heater PAO heating for smooth
(Lcy) circulation in cold weather
Filter PAO impurity removal
Oil/Air Exchanger Device for dissipating
(OAE) PAO heat into the atmosphere
High Power Transmission High output RF signal
Unit (HPTU) generation
Slipring Rotary Joint Ass'y High-power RF signal
(SRJA) transmission path
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Fig. 2. Cooling mechanism of HPTS
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Table 2. PAO main characteristics (Nycodiel-01)

Characteristic 871;[;]22)?;1“ Remark
Flash point 161 € min. 150
Fire point 176 € min. 160
e | ww | s
Resistivity 1.2*10"11 Q-cm - @25 T

28E PAO= HZ4HA #HE ML 39
‘MIL-PRF-87252C' & WEste Aol AYES
1.2x10%11Q-en o2 FHEAo] Qi RAo|t},

PAO9] 2kof W2 H|A|H2 -8 2= H(-30
C ~ 50 C)ollA 1.2065 m'/kg(@-30 T) ~ 1.2903 '/

Table 3. HPTS PAO Capacity

Components Volume (¢) Remark
Liquid Cooling Unit (LCU) 40.73
Oil/Air Bxchanger (OAE) 24
OAE inlet/outlet pipe 3.36 The figure is
LCU inlet/outlet pipe 1.9 calculated
considering the
SRJA/HPTU pipe diameter and
. . 0.46
inlet/outlet pipe length
Slipring Rotary Joint Ass'y 05
(SRJA) '
High Power Transmission 30
Unit (HPTU)
Total volume 100.95 ¢
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Fig. 4. PAO flow rate according to PAO leakage
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Table 4. Analysis result of effect of PAO leakage in

HPTS
O ] _ Threshold of
Division Effect of PAO leakage PAO leakage
. No effect
Electf};ontlcal (Insulation of PAO is guaranteed -
ettec in the system)

Cooling Cooling efficiency could be 5
effeifc;ee;cy decreased bYrali):er PAO flow (167 ml/Day)
o | ittt |

effect 4 tank (70 nt/Day)
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Table 5. Test Condition

Division Value Remark
Temperature Genaral
perart 21T / 45% enviroment of
/ Humidity

operating HPTS.

To measure PAO filling gauge

level while draining it from

tank every 500m{ when HPTS
running.

No special tools
or measuring
equipment
needed.

Test method
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Table 6. Measures for each level of leakage

Level of
leakage Step Measures
*Possibility of alarm value within
Over Emeraenc the inspection period
70 ml/Day gency *Immediate action
*Manufacturer Notice
*There is no effect, but
Over Caution monitoring is necessary for the
20 ml/Day . .
increase in leakage
*Minor leak level
Below *No immediate action required
- *Perform follow-up actions
20 m¢/Day ) .
according to the equipment
inspection plan
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