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INTRODUCT ION

During the past thirty years in Marketing with GE, I have
peen involved in seme manner in selling a product to a user
customer . I have found that service is probably the word I
use most often, particularily in dealing with distributors
throughout the United States and joint visits to industrial
uSers. That service means having information available ta
users of our equlipment and access to parts needed by them.
You are ane of those users.

DEFINITION

The dictionary defines renswal as “the act of being
renswed " and renew as "to make new or as if new againg to
restora” . S0 a renewal part would be something you would
use ta make your bridge new again., It's hard tog realize
that a simpie contact tip could make a bridge new

again--but if that bridge 1s stuck in the up-position
because power won't flow to the motor to allow it to lower,
and the new contact completes the circuit and cperates the
motor once again, then it is a "mew" bridge particuliarly
to the motorist who has had to drive an additional 10-20
miles tgo the next bridge.

Anaother word definition for our topic is replacement——"the
art of being replaced"” or "to place again". Yau can
replace the contactor that contalined the tip referenced
above, or vou can replace the contral pansl or  you £an
replaceg  the whole bridge. Each has a correspondingly
increasing dollar cost that is justified Ly the results
cbtained. By the same token, the lack of replacement or
renswal brings on a headache that neither aspirin, Tylenol,

nor Advil will cure.
NEEDS

Let's look at the needs for eguipment renewal and how vou
might approach them. And, although it doesn't matter
whether 1t's an electrical component, which will be the
hasis of my discussion, 6r a light bulb or a gear, it still

provides the same results, or lack of them. Renewal or
replacement can be done on either a routine or emergency
basis. Most of the time the practice of routine

maintenance will eliminate the need for emergency.



As I see 1t, vou can either do it vyourself or you can
rontract with an outside firm to handle vyour routine
maintenance either on a schedule or on-call basis. I
believe that many of you work both—-—intermnal and contract.
Those of you that don't do eilther probably end up with lots
of emergencies—-not a very pleasant situation.

Emergencies of course can be made less painful if you have
good supply of parts at your disposal.

In my dealings with steel mills, the maintenance engineer
orided Mimself in that he had a minimum of one each of

every electrical device Iin stock. Eritical items were
stocked in quantity. Unscheduled downtime in a steel mill
can cost thousands of dellars in lost production. This
orn—hand sStock cut that downtime to a minimum, with little

or ne lost production. This was oniy a portion of the mill.
Other sections had the same or similar stock.

Other large industrials handle their parts needs similarily
or have & central parts warehouse on the property. They
all have several things in common: they have a physical
product to sell, they have competition, and can pass on
operating costs direct to their customers.

Most of you do not share that comnmonality—--you don't have
competition and yau don't have a product to sell. But wait

a minute...you do have competition! Florida competes with
Mississippl, with Louisiana and S0 On. Each state
competes for the tourist dollar, for the industrial complex
dollar, for the retirement dollar. Each brings income into

the state coffers to bhelp maintain and sustain the state.

And, vyou do have a product to sell...SERVICE and the lack
of that service can affect vyour securing the tourist,
industrial, and retirement dollar. True, it's a littie far
fetched, but that little lack of service when a bridge 1is
non—operational added to the pot-hople in the read, added to

the need for improved thoroughfare, added to...can
adversely affect your selling ability. Mayvbe I'm
philosophizing a bit, but it's a point worth considering--a
needed part can be costly. I¥ you don't have i1t, how can

vou get 18?7 Is 1t still avallable and if sc, where can you
get it? If it's not available, is there a subhstitute?

Most companies such as mine provide many sources of parts
information, A little earlier, I mentioned how ceErtain
maintenance engineers in the stesl industry hanrndled their



remnewal/replacement parts. As an example as o how a3
similar mass—-production industry handles its renewal parts
procurement, [ wguld like to show you how we or any other
Qriginal Equipment Manufacturer or DEM can nresent the
product renewal/replacement scheme to a paper producer that
will allow Fim to securs information and become
knowledgeable on what shouwld be stockeg. Let's look at  the
following examples:

A8 Renewal PFParts Quotation and Training document such as

this manual would be prepared. The size of the document
would vary from 1/2 inch thick to numergus 1 -~ 2 inch books
depending on the complexity of the system. 0One steel mill

system recently required several pallet loads of manuals.
This manual consists of the following:

{Exhibit 12
A list of the eguipment supplied on the order by i1tem
number, catalog number with a one line description of each.

{Exmibit 27

A summary guotation of part catalog numbers uwsed, usually
in alpha-numeric assending order. It lists the total
guantity in use and the guantity o0of maintenance spares
recommenrded alaogng with a price for each item. This
quantity recommendation reflects historical experience on
life—expectancy based on the number of operations, failure
because of operator error and natural causes such as
electrical storms.

Two things of note on this sheet are zero recommendations

on complete assemblies {(which will be covered next} and "o
writical spares. We used to gquote critical or start-up
spares 45 & separate item. These critical items were

suggested as parts that should be on hand at start-up.
They are now included with the regular maintenance spares
since the start-up time is generally minimal with today's
technology and computer simulated system aperation during
factory testing.

{Exhibit 33
Here, we take a complets assembly or operational device and

braak it down inte individual parts. These parts were
listed inn  the recocrnmended maintenance spares of the
previous exhibit...fgr instance, the arc chute on the D5303

dc contactor.



{Exhibit 41 .

o "where wused list" takes all recommended parts, lists them
in assending alpha-numeric order and tells you all locatons
where they are used...sort of a reverse index.

Also included in the manual are complete material list of

the systems, sections covering other GE components
associated with this equipment that were supplied on this
arder with appropriate parts recommandatians and

instructions, as well as associated vendor items supplied
including appropriate parts lists.

{Exthipit 3}
The last part of this manual contains standard-line parts
bulletins. This bulletin contains a list of parts
recommended  for normal stock and a gomplete list of parts
with a {Exhibit &) three-dimensional construction sketch of
these parts.

This paper mill maintenance department would undcoubtedly
purchase the recommended parts. Several avenues of
purchase would be available to them:

1. With the purchase of the original equipment. This would
allow them to include the cost with the 1initial outlay
dolliars, based on esitmates of similar equipment spares.

2. Later withh the funds coming from the maintenance
bhudget. This, however, would possibly eliminate having
start-up spares available {depending on when purchased:?.

3. Have a local contract maintenance or distributor
purchase and stock the parts.

The important thing is that they will have these parts on
hand should the need arise.

A little closer to hame, here are some drawings assoclated
with the North Bridge at Ft, Pierce, Florida, The job was
supplied in 1963 and is still cperational. A look at the
connection diagram would indicate that there are several
arsas where parts are important—-—main motor contactors,
circuit breakers, overleoad relays, rake contactors, amd sco
cn. I'm sure that maintenance heas begen performed and parts
replaced on that panel. If not, they have been fortunate
because the number of uwps and downs performed must run
close to one million.



1 have also been involved in the replacement of Thrustor
mechanisms, the hydraulic actuator for brakes. Many of
these date back to the 1930°'s. Although a few parts are
atill awvailable for these 1930 vintage Thrustor actuators,
they can be replaced in their entirety...and springs, brake
shoes, and so forth are still available for the brakes.

It is important that you as bridge owners or maintenance
engingers establish a similar stance on maintaining an
adequate stock of parts for the continued zero downtime

operation of vyour bridge. Decide if you want parts or
assemblies. Often a replacement device can be less
expensive than sets of parts, particularily when you
consider manpower to perform the repair. Each of you must

make arvangements to have parts avallable andfor make
appropriate recommendatins to your management 1f you feel
that vyour present method is inadegquate arnd can be
improved.

CONSIDERATIONS

Some important points to consider are

1. What is the value ¥ the equipment vou are trying to
protect”?

I would guess that youw spend from one nhalf to omne million
dollars in the installation of a new elecirical/mechanical
system for a bridge. It seems foolish fto not protect that
investment with an ample supply of spare parts.

2. What is the cost of downtime?

Mow can you put a dollar value on downtime? I¥ you are a
toll pridge owner, then this can be megasured since all who

normally pay that toll are taking alternate routes,
although the lost value 1s relatively small in terms of
dollars. But those wha gollect no tolls have to consider
the points mentioned 1n my opening remarks. How  much

damage are you doing to user goodwill? That is a task for
management or the govenor's office, but eventually 1t will
affect you.

3. Is there a built~-in time sequence delay in restarting
the equipment that adds to the downtime?

This may add to aggravation for the individuals waiting to
cross the bridge.



4. Where 1is the eguipment located and how long will it take
to get parts to 1t7

If it takes a helicopter trip to deliver parts to a remocte
location, time and money are added to the cost of doing
husiness most of which cannot be recovered.

3. Where was the eguipment originally manufactured and how
long will it take to secure a second set of parts?

Let's assume that you have a stock of parts at vyour
disposal and use one aof them. You now need to replace that

part. Where 1s vyour nearsst access point-—-a local {or
distant? distributor; the manufacturer arnd if  the
manufacturer, where is he located-—the next state, the UGS,

overseas??? If you have veen involved with off-shore parts
procurement, you know that valuable time can be lost im
getting purchases through customs, not to mention delivery
time.

&, What is the manufacturer's policy on supplying renswal
or replacement parts after a product has become obsolete?

Information on this policy should he made known to you at

the time the original egulpment is purchased. But, mast of
you are not involved at that stage and unfortunately, a
poor replacement policy can really hurt you 5-10, 20, 4O
years later. Most reliable manufacturers will provide

wearable parts for several years after obsolescence and
even then, obsoleted products have been replaced with =«
more modern up-to-date versieon using new technologies.
Earlier I mentioned replacing brake shoes orn fifty year opld

BE Thrustor actuated brakes. Those brake shoes now have a
new non—-asbestos material brought on by a government decree
to protect us from the dangers of asbestos. a8 you can

see, many things affect the manufacturer's ability to suppy
renewal parts.

A typical policy would provide wearing parts such as
contact tips or brake shoes for fifteen to twenty years and
non—wearing parts such as structures and bases from zerg to

three vyears. Electronic parts are wswally supplied for
four tn five vears. This can vary all over the leot, but at
GE, we are still supplying same parts for devices

manufactured in the early 1900's,

An  alternate method for reparing eguipment is Repair and
Return or Exchange Plan. This is particularily prevalent
for the newar slectronic bhardware being used today. Mary
domestic OEM's provide this service at their manufacturing
location or at strategically located repair facilities.



It's also possible that vour maintenacne personmel,
including the bridge tender, can provide a repair and
return  function, provided they have the parts or have a
spare to work with. Changeout can be accomplished during
slack eperation hours.

Ancther point often overlooked is that equipment replaced
by a new bridge or more modern equipment will be useable on
ancther bridge that was not as lucky. It's likely that
there will be a large inventory of used equipment that will

serve as spare parts for the existing bridge. AN example
iz the North Bridge at Ft. Pierce that [ referenced
garlier. A duplicate of the supplied electrical equipment

was installed at Road No. 789 at Nokomis at the same time
and there are probably athers that are the same or similar.

PLANNED OBSOLESENCE

No manutfacturer, except the auto industry, has planned
absolesence. But, vou, as a bridge owner, should go under
the assumption that saomeday the equipment vyou have on  your
bridge will be obsolete.

A1l af vyou should have a site inventory on hand...what
equipment do vyou have at each site, how is it similar to
other bridges under vyour jurisdiction and what spare parts
are avallable at that or cther locations. If you feel that
yau have insufficient parts to sustain vyour bridge for
another 3, 10, 20, or 40 years, prepare a request for money
to purchase the needed spare parts. You or your successor
will be glad vou did.

REMEMBER, THAT BRIDGE WILL BE WITH YOU FOR A LONG
TIME...TREAT IT WITH CARE.



LIST OF CONTROL EQUIPMENT

REQUISITION NUMBER: 541-

FURNISHED ON

ITEM NO,

201,202
301A
301B

301¢,D

ML/CAT. NO.

0506X0462G01
0506X0462G30
0506X0462G31
0506X0462G32

DESCRIPTION

TOP WIRE FORMER REBUILD
TOP WIRE DROP-IN

TOP WIRE READOUT

TOP WIRE OPERATOR DEVICES

DRIVE SYSTEMS OPERATIONS

1501 Roanoke Boulevard
Salem, Virginia 24153

EXHIBIT 1



QUCOTE NO. LM%-D-270I26-5

ITEM PART CATALOG NUMEER

NI,

Al

Auz

A

AC 4

AGE

AQE

AGT

AGE

AGY

ALO

Al4

Al

ALY

ALEDIOODA-TH
REZIZFOR

CRIO4PEGLIRL

EPUSHEUT TON

CRIZZC1.IZA
HEATER FOR L RELAY

CRICGEXIOOA
AUX CONTACT- ING

CRIOHCOOZIAAL ASH
AC STARTER NE

CRIZAC3A0OF
OVERLOAD RELAY

DEZ0OZASA0LJRACOZHMOO ATM
HEAVY DUTY DC CONTR

DEZs00DDIC0
B FIIR NDIE

e
]

GOnE

(%)

o
Ly

ZA
DE FiIR NFZIA

DEEENOMACA
ADDRESS CUSTOMIZE CD

DE28G0HADA
L-ADR DECADE COD

DERZOOHIIE
CARD
DZIEQOHPRC

PULSE-RATE

DEZSQOHRRE
RELAY 0QUTPUT DIG I/0

DS2EGGHRECD
HIGH LEV NON-IS0L,

DSEE00HSHE
CRL SLAVE

DEZENONDID
DRIVE INTERFACE

REOM,

IN USE
qry

1

CRITICAL SFARE QAAETAE* 02/11/737

NO .

CHRECOMMENDED MAINT. SFARES:

Q7Y

1

i

0

Q

&

41-3697

NET

=
-/

TOTAL

EXHIBIT 2



ASSEMEBLY

CATALOG NUMEER

CRICALCODETAAL

CRIOBHI0O0A
CHRIZACIE0OF

1ERZ16E

137D EE0RY

CA4LAZDIGRD

SZEICnOSh
DE2ECODPIA
DS3800HPIE
DEI3COHSHE

SROO0ONFZA

SORA4LTTIRL

1

SZEZZRBARDEEDGAAAGDD

[
i

ZBED1CODA-TH

DEI0OBABA0TI I KADOIHAMOO

175BA28EHE

|~.

ZzD101G3

ZH7AHLE8G]

ZEIAEATTFL

ATAODRIGES

QUDTATION NUMEBER LM¥-D-2870226-

APLOETONS

DESCRIFTION

AC ZTARTER NR

AUX CONTACT-1ND

GVERLGAD RELAY

colt

MOV COMTACT SUFFPORT

EFRING

CONTACT KIT

DROP IN OF STA

DE FOR NFZA

CARD

CPL O SLAVE

pnls PLG.

SWITOH

MED HP FWR CONV

RESTISTR

HEAVY DUTY DC CONTR

ARC CHUTE

COIL

STAT-CONTACT TIF ALSH

MOVARLE CONTACT

SHUNT ASSEMBLY

SRRING

COMTACT ®IT

/110787 FASE

=20

1 GEAATAFE

EXHIBIT 3



CATALOG MUMBER

AZEDLOODA-TH

CR1IOAPBGEOIRT

CRIZZCTILIBA

CRZOTXKI0O0A

CRI0aCO0OIIAAL

CRIZACIL0F

DOI0OTABA0LIXAQOZXMOO

pEasoophdiE

WHERE UZED LIST

H

BESCRIPTION

REZIETOR

MED HPF FHR CONY

DI TIGEHT UNIT

TP WIRE OF DEVICES

HEATER FOR (3L RELAY

TOF WIRE FORMLR RELD

ALY CONTACT-1ND

AC STARTER NR

AC BTARTER HNR

TGP WIRE FORMER RELD

OVERLOAD RELAY

AC STARTER NR

HEAVY DUTY DC CONTR

MED HP PWR CUONV

DB FOR NDIB

ELECTRONIC MODE

DETECEEATDEEDGAAAGDD

BOax04ii632000011

BOAAOGAZGRIFOL1E]

CRAIGACOOZZAAL

EOGKO46EE0IFOE 120

CRI3I0aCOOZSTAAL

DEIZISDAZDEEDGAAAGDT

SMERLZIZIPALZARL

£
Ly ]
L
us]
[N
P}

SEL00ODEIA DB FOR NFZIA
QUOTATION NUMEER IMT-0-3702Z6-% a/s11/E7 FAGE 1 et Ads

EXHIBIT 4



RENEWAL PARTS

Nuprergedies (GRF -4 24

1IC2800-Y100 CONTACTORS
Forms A, B, D, E F, R, Y, AD, AE, and AF

NOTE:—When ordering parts for a form of the contactor not covered by this bulletin, give reference number,
complete nameplate reading, and above bulletin {GEF) number. Do not use catalog number

description of part,
whan form for which th

e parts are needed ia not covered by the bulletin.

PARTS RECOMMENDED FOR NORMAL STOCK

Fig, ! Hef.ﬁumbq_zj Required for ﬁ_%ﬂﬂ_—%ﬂﬁi} - Catalog
i o, | CHTTDE [ FTRT Y] ADTAETAF Number i
o, | No [RTWIDIE[F[RIVIAD[AEPAF]  Numper |
;§11111£11§11[11!zf_ ..........
1333‘:5;3;:1]3 Atalaiatal ccweniea
foter ottty rin e 5354001 ]
I 'S N N O N I A N B O 5904068G1 |
2 j26 (vl ot 1o ir - 5352149P1 |
2'26\-;-f»—;——i——31 - 5306170G1 |
1 24 Pyt l1roorlyirgry g 1474619371 |
tooaz 1t boE [l n i1 BIOATTHGL |
2135;3;-%1?-;1—3-51@ 5195148 [
2"35|‘i'ﬁ]!“{1 SN 5195149

Desceriplion

Operating coil {see table below)

Set of interlock contacis (see tabje pape 2)
Movable contacl

Movable contact

Sationary contact

Stationnry contact

Compression spring for movable countact
Shynt [or movable contaet

Arc chule side, righl-hand

Arc chule side, left-hand

A I interiock is used, a guantity of one set is reguired for each interlock switch anit.

OPERATING COILS. PECK-UP RESISTORS, RECTIFIERS AN AUXILIARY CONTACTORS FOR 1C2800-Y100 CONTACTORS

NOTE: The number foliowing the form letters in the IC designztion identifies the operating coils, pick~up resistors,

rectifiers and auxiliary contactors.

Each must be ordered separately from the table below,

EXAMPLE: 1C2800-Y100AY4 requires coil No. 14, Cat. No. 22D85G214A, pick-up resistor AMEZ50DA-TH, rectifier
1C3a500A403B3, and auxiliary contactor CR2810A14AC4.

e

|
H

Coil Coil No. . y

Mo, } Catalog No. | Req'c | Pick~up Resistor
2 | 22D85GZO1A | 1 I aeeeeees
7 22DBEGR0LA 1 ‘ AS0E1500DA /X103AE
2 | 22D85G20IA | 1 | ABOE27T00DA/X103AE
2 | 22DBBG201A 1 1 ASQE3I300DA /X103AE
31 22DBSGROZA [ 1§ meeme---
3 ] 22D85GR02A ¢ 1 ABQEITADA/XIC3AE
3| 22DB5G202A 1 ASQOE400DA-TH
4 | 22D5G203A 1 1 ] semeeee-
4 | 22DB5G203a 1 | ASOEI00DA/XIQ3AE
4 | 22DB5G203A | 1§ ASDEIOODA-TH

1 For auxiliary contactor parts refer to GEF 42310,

e f
Ne. ’ i No. §s, . . No.
Req'd | Rectifier Req'd - TAuxiliary Contactor Reg'd
- |‘I bbbbbb & - eemm—— H -
1 Ef 6RS2ZPDIZAEDI | 2 CR2B1DAISACS | 1
1 \ SRS22PDIZAMDI | 2 CR2B10A14ACE ! 1
1 {\ 6RS22PDI2AHDI | 2 CRIBIOAI4ACE | I
1 || 6RS22PBEAHDI 1 CR2810A14ACS 1 1
1| 1C3500A403B1 R CRZBI0DAI4ACT | 1
1 ![ 6RSIZPBIANDT | 1 CR2BIDAI4ACE | 1
1 |l 1c3so0a403m1 | 1 CR2810A14ACT 1

When ordering renews! parts, give quantity, cotoing number, description of eoch item required, ond complete homepiote reading.

Data subreet to chonge witho notice,

EXHIBIT 5
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