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The patented LTC3 Technology is the first technology developed since the 1960's for testing of electrical
transmission & distribution equipment for "Equipment Condition".

The use of liquid-filled power transfer equipment is
widespread in the electrical utility industry. These
devices, including but not limited to transformers,
load tap changers, tap changers, circuit breakers,
off-load tap changers, on-load tap changers,
switches, and the like, are usually filled with a
dielectric insulating liquid. Liquids include natural
petroleum hydrocarbons, synthetic hydrocarbons,
biodegradable and non-hydrocarbon fluids.

Clear & Accurate Analys:s

TECHNOLOGY

LTC? Technology provides monetary savings from the start.
Providing comparable quantitative and qualitative data for the
typical 14 tests everytime a sample is submitted for testing and

analysis. LTC? Technology provides relevant information
about your capital investment, the T&D Equipment. e —

Rewarding Results

,ECHNOLOGY).... Raising T&D Equipment Condition Testing to a Higher Power.™
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Cuyshog Date: 4252004
442, B W, y Date: 4282004
REAL BIG WATER & POWER Date: 48302004
Pertage Trail SUbetalion CRITICAL mple: 2114/2004
Cuyahoga Falls, OH imple: AM2004
nples: 4
Sample 1I0: PWP-C-03422-5-1-LTC Sample Date: 472872004
Equip. Desz.: C-03422-5-1; Load Tap Changer Reocsived Date: 452202004 | . .
Lubricant Typ=: Shell Dalina Test Date: 473072004 |norene of resistive materz.
Reservoir Gap.: 345.00 Galis) 1,305.83 Lirs) Prev. Sample:  214/2004 [TTT] npounds, sulfur and coking.
Operations: 7,362 First Sample: 312004 frilen.

Lube Time: Mot Prosided  Hris)

Recommendation|s):
Consider efforls o scheduls this it for mainkenancs adtion in the near fulure. Specilically, inspsct contadts for electrical dischard
secure looss mounting hardware and reduss watsr contamination. CHANGE OR FILTER FLUID to reduce watsr and coking
contamination. CHECK contact tension o ensure it is within O.E.M. specifications. RESAMPLE equipment 1o verify the generation of
alectrical dischargs propertiss.

Discussion of Test Results:

TECHNOLOGY

NORMAL
MARGINAL

Cutting edge technology developed exclusively for the power CRITICAL

industry, allows REAL Services' testing to determine the T&D
"EQUIPMENT CONDITION" going beyond the "Fluid Condition".

T&D EQUIPMENT CONDITION

Projedted by L 5. Patent & 831,557

TE&D EQUIPMENT C:ONMTION
U.5. Patents 6,691,557 [ 6,028,851

Mo, Samples: 4

CRITICAL

REAL Services' revolutionary
technology is so powerful one
sample can identify specifically
equipment, fluid or maintenance
related problems.

SAMPLE SUMMARY REPORTS:
For quick reference of sample Rating
& Recommendation.

RECOMMENDATION(s):
Clear concise action items and
maintenance recommendations.
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REAL BIG WATER & POWER ’ |
Portage Trail Subsiation
Cuyshoga Falls, OH

Sample [D: PWP-C-03422-5-1-LTC Sample Date: 4252001
Equip. Desc.: CO3422-5-1; Load Tap Changer Received Date: 57212001
Lubricant Type: Shel Dafna Test Date: 50402001
Reservoir Cap.: 500 Galis)  1,305.83 Lir(s) Prev. Sample: 4252001 [E
Ciperations: 85,332 First Sample: 4252001
Lube Time: Mot Provided Hrs) Mo, Samples: 1

WcGraw Edlsen Load Tap Changer C-03422-5-1; Is ong of two-(Z) maln LTC of the municipalty.
Dissolvad Gas Analysls (DGA) tesl resulls Indlcales ‘operation and to sample nesd year.

LTC? condBlon CRITICAL Recommendadon: Schedule this unit for maintenance action. Specically.
inspect and correct siecircal dischange and arching of contass, secure mounting hardwars and remuce
WaEnEr cortamination <]

elminata eleciical discharge Inskle LTC

ARngugh the equipment parfcls concendraton (EPC) of 259 Is well winin acceptable Imes for this fype of
eguipment, anzlylical results show @ high coneeniralion of Femous metal ercslon gebrs. These metal
FH‘"{'IBS are fram me LTC I'I'ﬂl]l'l"'g nNardwars. The movement of this hamwars has resubted In he
elecirical dischargs bo sumoundng compenents and contacts. This Image dispiays e Textes or Spherss
[l.e. ihe Sparks) from sleciical glschangs.

Kote: Thiswas a FIRST time ks equipmeant has been Ested.

Ths aquipment padicks concaniralion [EPC) has increased for this equipment from 5881 ks 1,825, this EPC l=vsl remaire wel within scceplable limiks for
this type of equipmenl. Analylical resulls show a high concetration of Femous melal patickes. These melal partickss are from the Load Tap Changer
LTS maunting kardware. The movemsnt of this hardwars has e=ubsd o the electrical discharge o surmounding companerts.  Indieation of the
alecirical dischargs & from the genemtion of Spheres. The slectical dischargs is supporied by the noressing conosiration of Coking ard Filming
campounds.  Aralsis alo show particles in the B0 micromester um) range along wih 120um Cuolting wesr indicating wear on the switch shaf. The
Filming compounds can be quantifi=d in terms of Coking at 1o TE ppm, Oxidation al 4.37 &bs'cm, Milration al 126 Absicm, Sulfur 2 543 Ab=iom.

REPORT FORMAT:
Color and pictorial report format. All

Weolatile and explosive compounds in the orm of Alkanes have conlinue o increase from 34510 789 1o 820 Absicm. This aslkvaled levels is of greal

concern and can k=ad ko ignition by the inlernal sledrical discharos. anceniration of Fermus

QUANTITATIVE TESTING: 'f;;‘m‘mugy;‘: lh_i data is graphed & trended Upon apening of MoGraw Edison Load Tap Changer, C-03422-5-1, confact mountng hardware
PAS- 1628, Particls Count Filming & Violalile Gas Indicators Moisture & Cioking ppm M fourkl 1o have play and movatie by nand. Equipment show signs of electical discharge and arcing
- of contacs and imiemal componenis
M=wan Deniohen B e BheEan BSium e e ] viwter ppan sl i, ppn
oo & b T QUAL ITATIVE: Secondary Camage, Propady Damage and Sendee Intermuplion was minimized. Senvice
'“*'ﬂ:‘:l:g-l"' oo ry b J . i intermuptisn & Doamtime was minimized. Malnbenance scheduled and peromed duing holdsay
- 10 - = ,#’ - Paper & Plastic Insulation weekend slow period.
500 | -‘40 g’ ! [= - e 3 Y
m— e 7 p T i i - Corrosion opt EqUIpTENt perfonTEnce and Eavings for he iRy, customears and INvestors.
' 300 - 2]
= |IF SE==I= ok
. 10 - Cokin
; 5 g 000 ] ! E 8 & & o 9 CUSTOMER ESTIMATED SAVINGS:
E : g PR 1 0f % ¥ - Filming
: - - S B R B B H ic R Eati Crriginal Compenent Savings: 1,004,500
QUALITATIVE TESTING: - armonic esonance at|gue gmﬁm:ﬂﬁv nigs- g:%
Ferrous Metal Erosion: Mon-Ferrous Metal Erosion: Hion-Matals: - 1 H H =1 O A
o = = ™ Electrical ,:;rcmg or Discharge Propery Damage < svngs: 5 A
:;m:ncn ' = - T 2 rnn-mne' ; al - - . _"“ - - - = ) = V r 2 r P r m r Qwertime Repair Savings: 7183
R—— e a | | e g i sarcin o n over 23 other Parameters Total SAVINGS: § 1,089,495 REAL Return on Investment: 7,263:1
CutingPiwngl ] 120 CutirgFowng Fhar Ty i \ - . ) ~ ~ .
Reiing Raling Flastie/Carami 02118 Ay Ralsing TAD Equipment Condition Teshng o & Highear Fower. ™ FoM Analysk  WES
5 l:m Garon & Crgank s QUA NTITAT'VE & 2004 REAL Senvices ¢
. . Fape 1.1
LY Oddes) = Fllmlng
S Dithar, Fartick Cata Luba Dala |
A IR Ko I - Coking ;
2550 um 19 [ comppm| 2= Oxidati Clear and accurate LTC * test results allow for the scheduling of maintenance and downtime
Tlen-Tencus] Copper | While | FeFbq E0-100 wm -] Cxbaton] 437 = Xidation 8 ] ] -1 .
Metal 100 3 S [ . . . providing tangible and documented cost savings for the utility, customers and investors.
Compesition e | 1Em cone] 54z - Burning of Insulating Fluid
|50 Ecal: 18] 13 skanes] 030 .
2128 -.-_a.'..-_c.a) war.® Akl Anakst  NER - CombuSth|e CompoundS

Test results electronically transmitted
directly to your e-mail account.
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REAL Services'
LTC 3 Technology easy

sampling and one simple test

identifies various T&D
Equipment problems listed in
the test comparison table to
the right.

- Explosive Compounds;

- Moisture;

- Coking;

- Filming;

- Insulation Breakdown;

- Electrical Discharge,

Arcing, Sparking, Corona
- and much more.

LTC?® Technology testing,
diagnosis and analysis works
independent of insulating
fluids for all T&D Equipment.

- Transformers;

- Load Tap Changers;

- Circuit Breakers;

- Voltage Regulators;

- Reactors and more.

LTC?® revolutionary
technology works with all
types of insulating oils.

- Petroleum Based Oils

- Synthetic Oils

- Biodegradable Oils

- Non-Hydrocarbons

—
-
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Test Comparison Table

D-95
D-1524
D-150)
D-1533
D-574
0-1275
D312
D-1816
D-g71
D-3835
0-5837
D-1107
D924

ompostion D-2140

ompounds

TECHNOL OGY)

arbon-Type (

Visusl Exam

|| Dissmolved Gas Analyds

+ BColor § Appearance

i BMoisture

+ || Totel Acid Mumber

v | Comesive Sulfur

i || Disdectic Breakdown
v {|Interfacial Tension

v JElemental Analysis

+ | Furanic |

1 | Resistivity

+ [ Poveer Factor Draw

v || Sedment

Harmonic Resonance Fatigue
Loose Mounting Hardware - - - - - -

Excessive Contact Load ! Tension

Shaft Alignment Problems - - - - - - - - - - - R -
Direct Falting § Arcing ! Corona - - - - - - ¥ - - - - R ¥7
¥ ¥? ¥ - - - - - - -
Cutside Contamination - - - - - - - - - - - - -

T
Corrosion of Tank [Fe()

Excessive Heating (Fe.0,) - - - - - - - - - - - R -
Tempering - - - - - - - - - - - - -
Burning of Fluid - - N - - - - - - - - - -
Organic Compounds - - - - - - e -
Comustable Compounds - - - - - - b - - - - R -
‘Water | Moisture Contamination - - - ¥ - - - - - - - - -
Rust [Fe,0y) ¥ - - - - - - - - -
Paper Fiber Insulation - - - - - - ¥ - - - - ¥ -
Plastic Insulation - - - - - - - - - - - R -
Coking / Carbon Residue - - - - - -
Filming - - - - - - - ¥ Y - - - ¥
Sand & Dirt Y
Metallurgy - - - - - - - - - w7 - : -
Gualitative Data - - - - - - - - - - - - -
Compaosition - - - - - - - - - ¥ - - -
Equipment Problems - - - - - - - - - - - _ _
Fluid Problems - - - - - - - - - - - : - Vs
Maintenance Problems - - - - - - - - - - - - -
Earliest Possible Warning - - - - - - - - - - - - -
Schedual Maintenance - - - - - - - - - - - - -
Schedual Downtime - - - - - - - - - - - R -
Meaningful & Direct Resulis - - - - - - - - - - - - -
Easy to Understand - - - - - - - - - - - - -
Data Graphed & Trended - - - - - - - - - - - - -

Faults and resulting degradation of insulating fluids occur during the operation
of liquid-filled electric power transfer equipment in the utility industry. These
failures may be detected by using a complex series of tests collectively
ranging in price from $600-$1,200/sample. While dissolved gas analysis is
helpful, other tests such as sediment, visual exam, moisture, corrosive sulfur,
interfacial tension, total acid number, color, carbon-type composition, dielectric
breakdown, power factor, resistivity, elemental analysis and furanic
compounds can only hope to identify problems.
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LTC?® Technology: 1-test provides comparable data for all of the tests above
at a fraction of the cost.

ww., REAL Services .com

GOD Bless America

Your local representative for REAL Services:

© 2005 REAL Services All rights reserved.

REAL Services' has a policy of being
environmentally  conscientious. All  wastes,
including used fluids, are disposed of using
companies that are certified by the U.S.
Environmental Protection Agency as complying
with the strictest state and/or Federal guidelines for

recycling of these materials.

700 Portage Trail

Cuyahoga Falls, OH

44221.3057  voice: 330.630.3700  fax: 330.630.3733
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