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Purpose — Convert 3@ AC to DC

m INPUT:
1. 3@, 1400Vac
2. 970 Amperes

B OUTPUT:
1. -95kVdc
2. 20 Amperes




Internal Components — 2000 Gallons of Shell Diala AX

D ! l a- ® AX Table 2/ Electrical Properties of Shell DIALA® Oil AX
SHELL I OIL Test ANSI/ASTM/NEMA DIALA AX il

. . . . Method Limits - Type I and IT Trypical Values
]:]_ec‘t J_'L]_Sll]_"{tlll 01]_ Dielectrical Breakdown Voltage
(e 60 Hz, Disc electrodes, EV D 877 30 min =35
(@ 60 He, VDE electiodes, kV D 1816
L. 0.040 - inch (1.02 mm) gap 28 min > 28
Product Description o ) ; _ } 0.080 - inch (2.03 mam) pap 56 min > 56
Shell DIALA® Oil AX meers standard specifications required by both ANSI/ASTM D 3487 and NEMA Diclectric Breakdown Voltage Impulse
TR-P8-1973 for domeste electreal ol applications. These two specifications of electieal oils, Type T and (@ 25°C, aeedle-to-sphece provaded D 3300
Type 1L, are covered in these specifications. Type [ ol 1s intended for use where normal oxidation resistance L-inch {25.4 mm) gap, kV 145 min = 180
is required. Shell DIALA® Ol AX is a Type II oil and is for more severe service applications requiring Power Factor, 60 Hz: D924 ) )
preater oxidation resistance Shell DIALA* Oil AX has hiph clectrical resistance and is thermally and % Jo0e :“‘ [t:nmj e 22[(”
S ) ", % .30 max 06
oxidadvely stable. Gassing Tendeney, uL/min D 2300 +30 max 12
Applications T New, filtered, dehydrated and degassed il

* intended for use in t fi circuit breakers, oil-filled swirches and in X-ray equipment

Table 3/ Chemical Properties of Shell DIALA* Oil AX

Features and Benefits Test Requirement Typical Values ]
P Method | Typell DIALA AX
*  proven product reliability Oxidation Tnhibitor Content, Yow Dasss |
- 11 physical, ¢l ical, and electrical properties or
2 6-dirertiary buryl paracresol D 1473 0.3 max 0.23
Appravals and Recommendations Corrosive Sulfuz D 1275 | Non-comosive Non-comasive
& ANSI/ASTM D 3487 Wates, ppm | D 1533 35 max =30
. A TR.PS.1975 Neutralization No, mg KOH/g | D974 0.03 max <001
. o Oxidation Stability @ 72 hry. | D 2440
* U5 Governmenr Milirary Specificarion VV.I-530A and Amendment 2 for Class T and Class TT fluids Sludge, Yiw i 0.1 max 0.01
(Type I and Type I1, respectively); supersedes the Department of the Navy specification OS-1023 TAN-C, mg KOH/g | 0.3 max 0.01
= NATO symbol $-756, British Standard BS 148:1972 Oridation Stability @ 164 hes. | D 2440
Shudge, wia 0.2 0.01
; cOH/, 4
“Table 1/ Physical Praperties of Shell DIALAT il AX ()xfl?;:mc‘)’:]l:hi:\OHf Z ! o4 L
Test ANSI/ASTM/NEMA DIALA AX Oil Rotating Bonb, min, | D2112 | 195 min 220
Method Limnits - Type T and IT Typical Values PCB Content, ppm D 4059 ND ND
Code Number GHE Not Applicable
Aniline Point, °C Doll 63-84 74 ND . Not Detecrable, which is reported as <2 ppm.
Calor D 1500 0.5 max =05 Stomge Precaudins
Flash P"_’ml' °c - — D 9% 145 mun 156 The critical electrical properries of Shell DIATA® Ol Handling & Safety Information
Interfacial Tension, dynes/cm @ 25°C | D 971 40 min 47 AX  are  easily compromised by minwte  For inf ion on the safe handling and use of this
Pour Poiut, *C D7 -40 min -47 « i of ¢ i Typically  product, sefer to its Matesial Safery Dara Sheer ar
Spl:‘(‘il:l(_‘ Gravity, 15/15°C D 12938 0.91 max 0.885 encountered  contaminants  include moisture, htp:/ Sweww.shell-lubrieants.com fmsds /. 1 you ae
Viscosity: D 445/ D particulates, fibers and surfactants, Therefore, it is a Shell Distributor, please call 1+800-468-6457 for all of
° 88 'l i : :ha: l‘ i ical i : lating oils Ibel kfpl {:\;:]I;-ean;ee_;;eds: _-\.Uilou':crx customers, .lﬂ.uer c:;ll
_ T E E o % g clean and dry. It is strongly recommended that L5737 for all of your service meeds.
@ 0, <St/SUS 76.0/350 max 62.3/288 storage > be o for electrical oil  Inf is ako available on the Warld Wide Wel:
@ 40°C, cSt/SUS 12.0/66 max 9.1/35.8 service and include air-tight seals, It is further  litps/ /www.shell-lubricants.com/,
(@ 100°C, <St/SUS 3.0/36 max 2.31/33.9 : led  that el 1 insulating oils be
Visual Examination D 1524 Clear & Bright Clear & Bright stored indoors in climate controlled environments,
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Internal Components - T501

Primary Voltage:  1400Vac Secondary Voltage: 23,625V L-N

Primary Current:.  960A (2 Y’s per Leg)

Primary Turns: 64 Secondary Current: 16.4A
Secondary Turns: 1080




Internal Components - CR501 thru CR512

FAP9 diodes — 1440 total
0.05uF, 1kV capacitor — 1440 total
220Q), 2W resistor — 1440 total
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Internal Components - C501

1/2" - 13F THD
TERMINAL: HCO751 (2 PLACES) : r
(2 PLACES)
100 7.00
i
L)
f
NOTE: [ 2w 2uF |
Capacitor: 2 x 2uF / £10% | 52.5KVDC  52.5KVDC |
Voltage: 52,500 VDC Continuous | o— 0 |
I = 3000Amp | '
Tres = 12AmMp - | 27.00
Design Life = 10years L J
Amb. Operate Temp. = 45°C Max ——— ———
1uF post-to-post, (2) 2uF post-to-case I n
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Internal Components - R501, R502, R503 & R504

- —

R504: (2) 16Q,
300W resistor series
at each capacitor post

R501: 13’ of #16AWG
Nichrome wire

R502: (20) 50kQ
200W

R503: (20) 50kQ
200W

9O G W e s




Interlocks - S501 & S502

N2 Pressure

S502: Oil Level
Faults at LOW

S501: Over
Temperature
Fans on at 60°C

Faults at 80°C mh
ALARM SHITCH %NNH{ SHAST
/ \

MAGNETIC
COUPLING

QUTER SHAFT




Interlock - S503

Pressure Relief:

Vent Port Faults at 8psi

PROTECTIVE COVER COLORED ROD SHOWS
TRIPPED POSITION

4 COMPRESSION SPRINGS

ALARM SWITCH

GASKETS \S
WITCH

TRANSFORMER TAMK RESET
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Interlocks - S504 & S505

1400V 39 input

S504:
Faults at 1psi

S505:
Faults at 8psi




TR Set Output and Current Sense

R508: 0.4Q shunt

E204: Isolation Products
[-117 termination




Ancillary

Tank Assembly weighs 39,000 Ibs.
and withstand one atmosphere of
pressure and vacuum

(v
WIS

Radiatorsé

Cooling fans -

Cooling fan
control chassis

'\
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Ancillary cont.

ALARM CONTACT TO GAS SPACE IN
PRESSUREVACULM GAGE ADJUSTING SCREW TRANSFORMER
FOR TRANSFORMER GAS [LOW-PRESSURE]
SPAGE WITH HIGH= AND LOW-
PRESSURE ALARM CONTACTS
HIGH-PRESSURE GAGE
WITH ALAAM CONTACTS FOR o

ALARM CONTACT
ADJUSTING SCREW ——
[HIGH-PRESSURFE)

LOW CYLINDER PRESSURE

BY-FASS LINE

BY-PASS VALVE
[NORMALLY cms:m\‘

HIGH FRESSURE REGULATOR
WITH ADJUSTING SCREW

I1I1?.IIIIII

INLET CONNECTOR NUT
LOW-PRESSURE REGULATOR
WITH PREEEURE BLEEDER
DEVICE

@.—-—-‘"’Hﬂ SUMP DRAIN PLUG @
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Maintenance

Inspect for N2 and Diala leaks

Test interlocks

Process mineral oil every 5 years to remove moisture
Change N2 bottles

Functionally test fans and controls for proper operation
Remove water from catch basin

Clean debris from radiators

Check for discolored or cracked insulators

Inspect Dow 200 oil reservoir

Check external connections

etc.

What is the status of the internal components?




Insulating Fluid

B Function
— Electrical insulator
— Heat transfer medium

B Testing
— Color
— Dielectric strength
— Interfacial Tension
— Moisture
— Acidity
— Specific gravity
— Visual
— Power factor
— Dissolved gas




Dissolved Gas Analysis

— a measured volume of fluid is placed in a vacuum chamber where the
gas emerges from the fluid. The extracted gas is then placed in a gas
chromatograph where it is separated into component gases and the
amount of each measured. This test provides detailed information about
transformer faults .

B Hydrogen

B Methane

B Ethane

B Ethylene

B Acetylene

B Carbon monoxide
B Carbon dioxide

B Oxygen




Why RF5 TR Set was Inspected

Dissolved Gas Analysis

RF5 TR SET OIL

—e— Ethylene (ppm) —=— Acetylene (ppm)

300
250 - 47
200 -
3
150
120
100 -
50
O .—9 H;\ % T
Apr-01  Sep-02  Jan-04 May-05  Oct-06  Feb-08

Date




Discovered

1 Failed capacitor

* 4 Damaged 16Q, 300W resistors

» Loose transformer ground connection

» Carbon deposits on components and walls

» Loose and missing core blocking hardware

» Mechanical hardware, resistor pieces and
transformer core hardware on tank floor.




RF3 and RF4 TR Set Inspections Required

RF3 Pow er Factor

‘ —e— Pow er Factor (%)

€ 3.148

Oil Screen
o = N w H

Apr-01 Sep-02 Jan-04 May-05 Oct-06 Feb-08
Date

RF4 TR SET OIL
—e— Ethylene (ppm) —=— Acetylene (ppm) ‘
250
R%} 19
2 200 Vi
5]
: [\
0 150 / \.
122
© AL
g 100 / / ~ 03
=
% 50
Ral
[a)
0 el = 0 ‘
Apr-01 Sep-02 Jan-04 May-05 Oct-06 Feb-08
Date
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Inspection Required cont.

RF2 TR SET OIL

—m— Ethylene (ppm)

140

120 - — i
80 =89 i N\ /
60 - \-—l/';{ \/

29

40 -
20

Dissolved Gas Analysis

Apr-01 Sep-02 Jan-04 May-05 Oct-06 Feb-08
Date
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Questions, Comments or Rebuttals?

| wzt

||
||m \
\H ! "”
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