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GREASE RECLAMATION PLANT

History of Development

Late in 1944 samples of spent wire drawing lubricant were obtained
from the Copperweld Steel Corporation for experimental purposes. This
material is a sludge from lubricant storage vats in copper wire drawing
mills, where the lubricant is circulated to the wire-drawing dies then
returned to a vat where the fine copper particles accumulating in the
dies is settled out, and the lubricant recirculated. The lubricant
usually used for this purpose is a composition of animal tallow, with or
without the addition of other animal or vegetable fats and oils, and in
some cases mineral oils. The sludge from these tanks may contain from
20%to 60% oxide and metallic copper, the balance consisting of spent draw-
ing lubricant containing copper chemically combined with it in the form of
the metallic soap, and varying amounts of moisture. Since much of this
material has been stored in dumps around the wire drawing plants for years,
the greater part of it is generously contaminated with wire, waste, scrap
iron, and other shop refuse., The material is solid or semi-solid at lower
temperatures, but above 90° F. it becomes fluid.

While this spent lubricant was valuable to the extent that it often
contained over 50% copper, smelters and other scrap processors were re-
luctant to process it because of the almost explosive combustion of the
grease on charging it in furnaces, and because of the generally obnoxious
nature of the material. Since this material could be purchased at a lower
price per pound of contained copper than most other grades of copper scrap,
and there being on the average over a pound of lubricant associated with
each pound of copper, there occurred the possibility that the grease might
be separated from the copper by chemical or physical means, or both, and
regenerated in such a way that the grease might be reused in compounding
fresh wire drawing lubricant, or that use might be made of its saponifiable
content in the soap, fatty acid, or allied industries.

Subsequent laboratory experiments indicated that the grease could be
separated from the copper in several ways. For example it could be dried
to remove its moisture content and then separated by extraction with
organic solvents. After the solvent was recovered the grease could be acid
treated to remove the copper dissolved in the grease. Another method in-
volved the saponification of the fat with an alkali, filtering off the
metallic copper and recovering the saponified portion as an industrial
soap. The saponification liquors could be worked to recover the glycerine
content. Still another process would involve the emulsification of the
fat with very weak solutions of alkalis, filtering to remove the metallic
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solutions, the corrosion seems to be sufficiently slow to warrant its use
wherever practical.

Costs

Pounds spent wire drawing lubricant purchased: 813,163
Pounds of contained copper: 294,874
Average per cent copper in material purchased: 36.26
Average cost per pound of copper: - $0.1107
Total cost of material delivered: $32,645.11
Pounds material treated to Feb. 28, 1947: 305,408
Pounds concentrate recovered: 215,200
Average per cent copper in concentrate: 54428
Pounds copper recovered: 116,803
Pounds of grease recovered, approximate: 64,640
Pounds of grease shipped: 51,640
Pounds of grease on hand Feb., 28, 1947, approximate: 13,000
Credit for grease shipped @13¢ per pound: $6,713.20
Value of grease on hand @13¢ per pound: $1,690.00
Total value of grease produced: $8,403 .20
Construction charges, labor and materials: $3,326.49
Labor charges to Feb. 28, 1947:

Direct ——=—- $6,331.98

Mechanical - _1,316,13 $7,648.11
Supplies to Feb, 28, 1947, approximate: $1,520.00
Total operating cost, approximate: $9,168.11

Analysis of Costs

Above is a brief statement of the direct costs applied to the project.
While the statement indicates that the unit operated at a decided loss,
considering that overhead and supervisory salaries have not been taken into
account, on the other hand, the figures are misleading inasmuch as a con-
siderable amount of the labor and materials charged against operating were
expended on experimental work and accessory purchases and probably should
have been charged against other accounts. No accurate breakdown can be
made of these charges.

No credit has been given the operation for putting 116,803 pounds of
copper in condition for furnacing. Since this copper was bought at a
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C. & H. NEWS - YIEWS

BY-PRODUCTS RECOVERED
BY SECONDARY DEPT.

The treatment of secondary materi-
als at the Smelter is becoming an in-
creagingly complicated operation. In
the early days naterials of relatively
high purity, such as clean copper
scrap and copper or brass clad steel
scrap, wag easily processed by direct
smelting or Dy removing the copper

or brass from sleel by the ammonia *

leaching process. During the war,
however, vast quantities of scrap
were generated in which Lhe copper
wag associated with other metals and
non-metallic materials having scrap
values
the development of separation proces-
ses. Tvpical of this class of materials
that is now being processed in large
tonnage by the Secondary Departinent
is Navy degaussing cable which was
used on merchant and naval vessels
during the war to protect them from
magnetic mines. The cable provided
n system which neutralized the at-
traction of steel hulls for this type
of mine. :

The degaussing cable variez con-
siderably in size and composition but
is usually about two inches im di-
ameter and consists of a fabric outer
covering over an armor of heavy
steel wive. The steel wire is woven
over a lead sheathing under which
the copper wire or conductor is lo-
cated. Some forms of cable are clad
with aluminum or bhronze and may
be insulated with neoprene rubber or
vinrlite, all of which have some scrap
value.

The cable is received at the plant
on large woodsn reels measuring
from 4 to 6 feet in diameter. The first
step in processing is to shear the

sufficlently high to warrant

cable into suitable lengths with
mechanical shears. The outer fabric
is then cut and the steel armor re-
moved by hand and segregated for
sale as scrap. The lead sheaths are
then passed through a stripping
machine which cuts the lead armor
lengthwise on opposite sides and al-
lows the two halves to tall apart. The
lead is likewise segl‘éza(ed and ac-
cumnlated in carload lots for sale to
1cad processors. The core of the cable,
which contains the insulated copper
wire, is sent to the fl_u-naces for direct
melting. Cable which is sheathed
with aluminum or bronze and insu-
luted with neoprene or vinylite is
processed in identically the same

‘manner.

Telephone communication cable is
likewise a source of copper and by-
product mnetals. This type of cable
may contain hundreds of relatively
fine insulated copper wires inside of
a lead sheath. The lead sheathing for
this kind of conductor is usually al-
loved with 1% of antimony or 1% of
iin, as both elements harden lead and
provide a somewhat more rigid
sheath for the copper wires. These
difterent alloys must be separated
and identified in order to receive the
highest salvage value.

Occasionally miscellaneous scrap is
received which contains lead or sol-
der that cannot be separated from the
copper-bearing scrap by mechanical
methods. This type of material is
processed through a small “sweating”
furnace where just sufficient heat is
applied to melt the lead or solder
withouwt meiting the copper. and the
white metals are accumulated in a
pool at the bottom of the furnace.
This metal is cast into pigs which
are sold for re-processing into solder
or for other uses requiring lead tin
alloys.

SCRAP YARD

Steel, Lead and Copper recovered from bhattieship cable.
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December 1, 1950

r, ¥, L, lumes, Vice Presidert
Baldwin-Hill Company

500 Breunig Avenue

Trenton, New Jersey

Dear ¥r, Humssg:

I am indeed sorry that o much time has been required to acouma~
late data on slag production and had it not been for your visit
with our ir, J. 3, White the Richardson file would probably have
remained in the mothball flaeet,.

Current production of waste slag from melting furnace operations
amounts to 1500 to 1700 tons per month, The fluid slag is gran.
ulated in water, trommeled to remove brick and chunks, which pro-
duces a product passing through s 1/4" mesh screen, The mate-
rial could be easily handled from a pulverizer and loaded into
gondols cars by diverting the slurry from the slag line which
carries the product into the lake, ¥e do not believe that the
cost of loading this material would be other than nominal,

#e have not as yet been able to develop rates on the product to
Huntington, Indiana, but as a means of comparison the rate into
#ilwaukee is 32¢ per cwt (70,000 1bs, minimum) snd for lump slag
22¢ per cwt, ' :

The composition of our slags is not too uniform and although we
- have made completes from time to time the weighted average is
about as followst

8i 53.8%
FeQ 13.88
Cu 1,08
Total - 990“ %

In practically all analyses the five major compopents vary in a
range £ or - 5%, Copper is always present to the sxtent of .5 to
1%, together with small percentages of lead and nickel,
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¥r, H L, Hunes, p, 2 | December 1, 1950

There is some question in the minds of our operating psrsonnel
whether our waste alags, with their varying composition and
viscositlies, are suitable for production of a satisfactory wool
fiber, but 1 assure you that we are interested in exploring any
end use to which these products might be adapted,

We will appreciate mmving your comments, partisularly as they pere
tain to chemical composition and physical properties, and if the

product appears to have merit we will then welcome an opportunity

to discuss the subject further with FOU.

Yours very truly,

: Gy Le Craig
GlCthek Director of Sales
and Rescarsh

cad JOhite
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COPY VERN E. ALDEN COMPANY
ENGINEERS
33 NORTH LA SALLE STREET

CHICAGO 2

J.Qe 3&2 Hovembeyr 15’ 19%

Mr. . H, Ostierider
Project Enzineer
Calumet Divigion
Calumet & Hecla, Ins.
Calumet, Michigan

Report on Lightning Proteotion
For the Ilestrical Transmission System of
Calumet % Heclay; Ine.

Dear Mr. Jstlenders

Following w inguiry letter to us dated April 6, 1953,
purchase Crder No. 14118 was Lssued to cover the subjeot report.

We are sending you herewith five coples of this report.
The completion of this ro?ert wag delayed untll the Osceols Une .
:s:oring Project was fairly well complete as was suzgested in your
Latter.

A minute survey of your lines end substations was made
and this report embodies our findings and our reccumendations
for certain improvements.

We will be pleased to review this report with you after
you have had an opportunity te study 1t.

Youra very truly,

"

?. De Troxel
fnel Project Inzineer
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J.0. 342 November 12, 1954

-5 REPORT ON LIGHTNING PROTECTION
FOR THE ELECTRICAL TRANSMISSION SYSTEM OF
CALUMET & HECLA, INC.

1. During past years there have been a considerable number of out-

*% ages of the électrical transmission system which were traceable
to lightning disturbances. This study was made in accordance
with the instructions in your purchase order No. 14418 and was
made in an effort to find the points in your electrical trans-
mission system which are susceptible to lightning troubles and
L , to determine what could be done, at not too great a cost, to
correct these conditions, and thus provide more reliable ser-

vice from the electrical transmission system,

2. In an electrical transmission system such as exists here, the

2

N
S
=

principal forms of lightning protection which might be consid-

ered are:

A. The use of modern lightning arresters correctly ap-

plied.

B. The use of overhead ground wires and lightning rods

properly installed.

C. The maintaining of low resistance ground connections
for the arresters, the overhead ground wires and the

lightning rods.

3. We have looked at each of your substations individually and

find that in general there are many old lightning arresters
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now in service on your system. Many of these arresters are
undoubtedly useless as lightning arresters and, perhaps, even
worse than no lightning arrester at all. In general this re-
port recommends the replacement of all these o0ld arresters
with new modern arresters., The new arresters should be as

follows:

15 kv station type grounded neutral service
Westinghouse Type "SV" outdoor Style No.
1533116 or equal.

2300 V Line type ungrounded neutral service
Westinghouse Type "LV" Style No. 1535071

or equal.

At certain points on your system some of the old arresters
have already been replaced and these, of course, do not have
to be replaced again. This report discusses in detail the
conditions which exist at each substation on your system,

At a few points where overhead lightning rods or ground wires
are not now installed, it is suggested that they be added.

In general in protecting equipment from lightning disturbances,
it is well to place the lightning arrester as close to the
equipment being protected as is possible. On your system, for
the most part, the major equipment which is being protected

is transformers and for that reason the arresters in each

case should be placed as close to the transformers as is

possible.
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This report is a part of the general effort to raise the level
of the reliability of your entire electrical system and other
items, germane to this program, have been carried out in the
past year or so. These items included the reconditioning of
the 13.2 kv breakers and relays in the Lake Linden power house,
revision of relay settings, automatic transfer of auxiliary |
supply, replacing poles on lines, etc. This work has pro-
gressed along with the work on the Osceola project. In our
report to you dated February 8, 1949 we made an engineering
study of each of your substations. This report covered prin-
cipally the possible short circuit conditions on your system
at the various points and the interrupting abilities of the
breakers at the various points. In this report we made a
series of recommendations. While reviewing your system in con-
nection with this lightning study, we checked to see if the
recommendations contained in the report dated February 8, 1949
had been carried out. In many cases these recommendations had
not been carried out. In the earlier report certain hazards
were pointed out and recommendations made to remove these
hazards. As long as these conditions exist, they are a hazard
to the reliable operation of this system just as are the
hazards from lightning disturbances., We suggest that the re-
port dated February 8, 1949 be reviewed and the things recom-
mended therein, which have not been done, be carried out as

soon as possible,
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Any overhead 2300 volt or lower voltage lines which are ex-
posed to lightning surges should be equipped with modern light-
ning arresters at both ends of each line. All electrical
equipment and lighting circuits should be solidly and perma-

nently connected to ground.

Below are listed in detail our recommendations in regard to
each of the substations. You will note that in certain cases
we are referring to substations which no longer carry much
load. However, as long as these substations are connected to
your system they constitute just as much a hazard to the re-
liable operation of your system as if they were carrying a
heavier load. In cases where certain substations are no
longer carrying any load, we would suggest that that substa-
tion and as much of the line as possible, that originally sup-

plied such a substation, be disconnected from your system.,

A. Quincy Substation - This substation is relatively new.

The equipment for the most part is relatively modern.
Modern G.E. type lightning arresters are installed.
The substation is located in a low spot which should
be relatively free from lightning occurrence. There
is no record of a lightning stroke at this location.
The ground resistance is quite low. Therefore, we
would suggest no changes insofar as the lightning
protection for this particular yard is concerned even

though there are no ground wires above the substation
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proper. In our report dated February 1, 1949, we
stated that the breaker which is installed on the

high tension side of this transformer had an inter-
rupting capacity of 50,000 kva and that the short
circuit current that might flow in case of a short

at the terminals of the transformer, would be about
91,000 kva. We suggested that this breaker be removed
from service since it constitutes a serious hazard to
the reliable operation of the system and is a source
of fire hazard as well. This breaker has not been re=-
moved and we again recommend that it be removed just
as soon as practical. When the breaker is removed,

it will be necessary to change the settings of the
relays for the Quincy Line at the Ahmeek Power House
since the clearing of a fault will depend upon the

operation of these relays,

Tamarack Reclamation Substation - In this substation

there are two banks of transformers. These transfor-
mers are each 1,000 kva in capacity, arranged in two
banks of three each, one stepping down to 440 volt
and the other to 2300 volt. All of this equipment is
located indoors. Both transformer banks are supplied
by one feeder from the Ahmeek Power Station. There
are located here, three old style G.E.Co.'s oxide
film type of lightning arresters. These arresters

are quite old and are obsolete. Most arresters of
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this type have been removed from power systems many
years ago since it was found that the discs in the
arresters deteriorated after a period of time and
that it was impossible to determine their condition
in any satisfactory manner. Furthermore, the porous
block type of arrester has been developed since and
it is a much better arrester in every respect, We
would recommend that these arresters be removed and
be replaced with modern arresters, In our report
dated February 1, 1949 we stated that the three oil
circuit breakers located in the circuit on the high
tension side of these transformers each had an inter-
rupting rating of 25,000 kva and that the possible
short circuit current that might flow with a short
circuit at the high tension terminals of these trans-
formers could be about 136,000 kva. We, therefore;
recommended that these breakers be all removed from
service just as soon as possible., This has not been
done. We recommend again that these breakers be re-
moved just as soon as practical as they constitute

a serious fire and system reliability hazard. Fur-
thermore this substation is located in a room which
has a door which leads to the Reclamation Plant,

If the o0il in these transformers or the breakers
should get out of the tanks and catch fire; as it

does when there is a fault in the equipment, this
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flaming oil could flow out through this door onto a
wooden platform, down a wooden stairs, thereby start-
ing what could be a serious and costly fire. We would
recommend that a curb be placed immediately at this
door entrance so that this flaming oil could not flow
out onto the wooden platform and stairs. Furthermore
certain of this equipment is located on an elevated
platform which has a stairway at one end. If a fault
occurs when a man was at the opposite end of this plat-
form he would be trapped. We would suggest that at
least an escape ladder of some sort be provided at the

opposite end of this elevated platform,

No. 2 Regrinding Plant Substatiqn - This substation
was originally supplied by two lines from the Lake
Linden power house bus. Two transformer banks were
installed, one 3750 kva in capacity and another 6000
kva. The load at this time, however, has been very
much reduced and at present only one line is connected
from Lake Linden to the substation. All of the trans-
former capacity is; however, yet in service. Appar-
ently there is a good chance that all of this equip-
ment will be taken out of service before long due to
the regrinding plant operation being discontinued,

If this is true, of course; it is not desirable to
spend any money here. However, if this equipment is

to continue to be energized, even though it is not
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carrying any load for any length of time, we would
suggest that the old lightning arresters on the one
line that is in service be replaced with modern type
of arresters, In our report dated February 1, 1949
we stated that the breakers which are in the high
tension side of the feeds to these two transformer
banks each had an interrupting rating of about

25,000 kva. The short circuit current that might
flow is something in the order of 232,000 kva. We,
therefore, recommended that these breakers be removed
from service immediately. This has not been done.,

If this equipment is to remain energized we would
recommend again that these breakers be removed just
as soon as possible. All of this equipment is quite
cld and it is a source of hazard to the whole system.
The equipment, however, is located in a separate
building and if it caught on fire it probably would
not do much damage to other buildings. When the high
tension breakers are removed, the relay settings at

the Lake Linden bus should be changed.

The Smelter Substation - The smelter substation has

three 1000 kva single phase transformers. These
transformers were formerly fed through breakers on
the high tension sides from a line from the Lake

Linden Power House. These breakers have been removed
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in accordance with the recommendations Qf our report

dated February 1, 1949. The incoming line ta this

substation is provided with old G.E, 1lghtning ar“:"

C&H system.

Coal Dock Substation - The coal dock substa

an outdoor substation. The transformer bank

had an oil circuit breaker on the high ten;

the recommendation of our report of Febrq

The incoming line is provided with oldzsw

yard. This substation is fed from theﬁsam

and line that feeds the smelter. The rela

list which we gave Calumet & Hecla.
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Ahmeek Power Plant - All the lines going out of the

Ahmeek Power Plant are equipped with modern lightning
arresters. These arresters are mounted on a modern
steel pull-off structure. The pull-off structure does
not have lightning rod protection above it but it is
set adjacent to the rather tall power house smokestack
which is equipped with lightning rods and this affords
good protection from direct lightning strokes. We
would, therefore, suggest no changes at this point,
The ground resistance at this point is very low which
also will lead to good operation from these lightning

arresters,

Lake Linden Power Plant - All of the lines going out

from the Lake Linden Power Plant are equipped with
modern_arresters. These have been replaced in recent
years. The switching equipment in the Lake Linden
Power Plant is all relatively modern and has recently
been reconditioned and tested. The relays have been
carefully cleaned and adjusted. The relay settings
have been checked in ac¢cordance with the system as

it is at present. Therefore, no further work would
need to be done at the Lake Linden Power Plant and

a minimum of trouble should be expected from lightning

at this point.
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H. All of the transmission lines at Substation "B, both
the 60 cycle and the 25 cycle, have been provided with
modern lightning arresters. Ground resistance at
this point is low. Overhead lightning rods have been
provided. Therefore it would appear that no work need
to be done at this point in order to have a good level

: of lightning protection,

I. Lines to Osceola No, 13 and No. 6 Shafts and to

Tamarack No. 5 - These lines and the associated sub-

stations have recently been built and they are

equipped with modern lightning arresters and other
lightning protection features. All of this should

give good lightning protection for these lines and

&

the substations.

J. Calumet Waterworks Substation - All of the lightning

arresters at Calumet Waterworks are old arresters.
These should be removed and replaced by modern ar-
resters. There are two sets, one for each of the two
transformer banks. Lightning rods should be added
over the switchyard, The ground resistance at this

point is rather low and with the addition of the two

| items mentioned above a good level of protection
would be assured. The arresters on both ends of the

2300 V line to the Tamarack Water Works should also

be replaced.
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Centennial Substation and Adjacent Lines - The area

around the Centennial Substation has the record of
having more lightning difficulties than any other
spot on the C«H system. This is probably due to ex-
ceedingly high ground resistance and to, perhaps, a
rather exposed natural position. We would recommend
that the two old lightning arresters on the line to
the transformer bank be removed and that the one
modern arrester be retained. We would suggest the
addition of a modern arrester at the point where this

connection to the transformer bank cuts into the

main line. We would suggest that another arrester be

placed about one thousand feet away on the line to
Substation "B" and that another be placed about one
thousand foot distance in the opposite direction from
this tap point. Anything that can be done to lower
the ground resistance of all of these arresters should
be done. Modern lightning arresters should be pro-

vided on the 2300 V. distribution system. With the

~addition of these arresters and a low ground resist-

ance we would think that the protection afforded was

about as good as possible,

Alloway No, 3 Substation - There are modern arresters

at this substation and we would suggest no change

here,
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M. Ahmeek No., 2 Substatioen - There are choke coils in

the connection to the transformer bank to Ahmeek
No. 2. These choke coils serve no useful purpose
and in fact are a hindrance insofar as lightning
protection is concerned. They should be removed.
The lightning arresters at this point are very

old and should be replaced with modern arresters.,

N. Ahmeek No, 3 and No. 4 Substation - The lightning

arresters at this point on both the incoming lines
and outgoing lines are all very old and should be
replaced with modern arresters. All of these new

arresters should be located out of doors.

O. Seneca No. 2 Substation - The lightning arresters at

this point are very old and should be replaced with
modern lightning arresters. Lightning rods should

be placed above the substation.

P. Iroquois Substation - The lightning arresters at this

substation are very old and should be replaced with
modern arresters., Lightning rods should also be

placed over the substation.

Q. Trap Rock Valley Line and Substation - This line and

substation have been built recently and are provided

with modern arresters, etc. and should be relatively

free from lightning troubles.
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The estimated cost of carrying out the foregoing recom-

‘mendations is as follows:

42 - 15 kv lightning arresters @ $200, ea.

installed = $8,400,
12 - 2300 V. lightning arresters @ $10.ea.
installed = 120,
5 = Sets of lightning rods above
substations = 500,
Total = $9,020,

We feel that if the recommendations which are made in
/this report are carried out that the reliability of your elec-
”trical transmission system, insofar as lightning disturbances
;are concerned, will be much improved. We will be happy to discuss
:this report with you, after you have had an opportunity to review

it, if you so desire.

y (7
Signed: Qjéé%zézéiZEZQij )¢42’4f7
F. D. Troxel 4

Senior Electrical Engineer
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REPORT ON STATUS OF RECOMMENDATIONS
OF Vern E. Alden Co.'s Engineering Studies

CONTENTS
This report lists by substations, the status of Vern B. Alden's re-
commendations contained in their two reports:

Bnglneering Study of Distribution Substations
February 1, 1949

Lightning Protection for RElee. Transmission System
Hovember 1?’ 1954

Submitted to
P. Ho OSTLENDER
by
Ao o ELEVE
Jamuary 6, 1955

Hote: This status report does not take intc consideration the advi-
sability of installing some of the recommended equipment in the light
of the life of some of the properties involved nor does it reflect
some changes that have been made in the distribution system since the

1949 report. This report, therefore, can only serve as information
for furthey atmﬂl hed Ko
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The following is & list of recommendations taken from Vern E, Alden

Company reports of February 8, 1949, and Novesber 12, 195k, and what
has been done toward cam'ying them out.,

Quiney Substation

Recommendationst
Remove 13.2 KV Breaker,
et relays abt Ahmeek to clear faﬂl‘% when brealsr is removed,

Work dons on recommendationsi
Thers seems to be some quastlon as to the intaerrupting cepacity
of this breaker. V. E., Alden's report says 50,000 KVA and a
letter attached te the report from C, K. Nauwmen of CGeneral Electric
addressed te J. B, Breth claims 250,000 KVA,

Hew bushings have been installed in tho 13.2 KV breaker snd it ie
still in service.

Recommerndationst
Remove three 13.2 KV Breakers from service, one on line from Ahmesk
and two on high side of transformers,.
3ot relays at Ahmeek to trip on fault on eithar low voltage bus at
Tamarack,
Overhaul 2,3 KV Breakers,
Install resctor on high side of tranasformer banks.
On 2300 Volt bank, reactor specifications - 4.1¥ reactance, 132 amps,
13.8 KV on 3000 KVA base.,
On 460 Volt bank, reactor specifications - 30% reactance, 132 amps,
13.8 KV on 3000 KVA base.
Build curb to prevent oil from tranaformers from flowing down wooden stairs,
Provide escape ladder from elevated platform on opposite side from stairs.
Replace old G.E. lghtning arresters,
Work dene on recomsmendationss
The trip circuit has been takem out of the 13.2 XKV bresker at Tumaraclk.
Ho other changes have been made,

Recommendationas

Remove 13.2 KV breakers.

Put both transformer banks on one circuit,

Change relay settings at Lake Linden plant when breakers are removed,

Replace old lightning arresters if station is to continue energized.
Work done on recommendationsi

Breakers have been taken out of service.

Two transformer banks have been put on one circuit.
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The Smelter Substation

Recommendationss
Separate breakers at Lake Linden for Coal Dock and Smelter.
Remove 13.2 KV breaker at 3melter,
Set relays at Lake Linden to trip on fault on low voltage bus at Smelter.
Install a reactor on the high side of transformers to limit short eir-
cuit current as the 2,3 KV breaksrs have too low interrupting capacity.
Reactor specifications - 9% reactance, 132 amps, 13.8 KV on a
m KVA base,
Clean and overhaul low voltage equipment,
Replace old G.E. lightning arresters,
Install lightning rods sbove station.
Work done on recoumendations:
13.2 KV breaker removed from service,

Coal Dock dubstation

Recormendationss :
Remove remaining 13.2 KV Breaker,
Peed substation from separate breaker at Luke Linden,
et relays at Lake Linden to trip with & fault on low voltage bus
ab Coal Dook.
Clean and overhaul 2,3 KV breskers.
Heplace old Westinghouse lightning arresters.
Inatall lightning rods above station,
Work done on recommendationss
13.4 EV Breaker has been removed,
Indoor transformer banks have been replaced with a new outdoor bank,
$ & ¢ fuses with 209,000 KVA interrupting capacity have been installed
on new transformer bank,
Gleaning and overhmuling 2,3 KV breakers 1s being done.
Sub is fed [rom same breaker and line which feeds Smelter, and the relay
settings at Lake linden are satisfactory.

Calumet Substation

Recosmendationss
Now 13.2 KV breakers.
Operate on 600 KVA bank with 1500 KVA bank as spare.
Overhaul 2.3 KV breakers,

Work done on recommendationss
13.2 KV in Calumet Subststion used only in emergency.
600 KVA bank removed.
1500 XVA bank used only in emergency.

rack Water Works Jubstation

flecommendationss

Check equipwent.

Replace lightning arresters on both transformer banks.

Install lightning rods ovey the switchyard.

Replace lightning arresters on both ends of 2.3 KV line to Tam, Water ‘orks.
Work done on recommendationst

None of the recommendations carried out so far,
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Centenni Substatio

Recommendationss
Check 13,2 KV Breaker and relays.
Remove old lightning arresters on line to transformer and retain
modern station arresters,
Install modern arresters at point where connection to transformer
bark ocuts into main line.
Install lightning arresters 1000' along line to "BP Station from tap
point and 1000* along line in opposite direction from tap point,
Drive additional ground rods to lower ground resistance.
Put lightning arresters on 2.3 KV distribution system,

Work done on recommendations:
Iightning arresters inetalled on line to compressors.

lousz Ho Jubatat

Recormendationss

Install modern lightning arresters.
Work done on recommendations:

Hlo changes have been made,

Ahmeek No.2 Substation

Recomnendationss ' :
Jemave choke coil in connection to transformer bank.
Replace lightning arresters.

The relays at this station should be changed.

Work done on recommendationsi :

Ho changes have been made,.

Ahmesk Ho.3 & L Substation

Reeccmmendations:
Replace lightning arvesters on all incoming and outgoing lines.
locate all arresters cutside,

Work done on recomsendationsi
Ho changes have been made.

Seneca No.2 Substation

Recommendationss
13.2 KV breaker at No. 3 & L Almeek on Jensca line should be removed
or replaced,
Replace lightning arresters.
Install lightning rods over substation,
Work dene on recommendations:
No changes have been made,

Iroquois Mine Substation

Recommendationss
Put 13.2 KV breaker in service if it is in good condition.
Replace lightning arresters.
Install lightning rods over substation.
Work done on recommendationse
Ho changes have been made.
The 13.2 ¥ breaker is not in operating condition.
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The substations listed below have modern lightning protaction and modern
equipment and no changes are suggested.

Lake Linden Power Plant
Ahmeek Power Plant

"R* Station

Trap Rock Valley Substation
No,13 Osceola Substation
Ho.6 CUsceola 3Jubstation

¥o.5 Tamarack 3ubstation
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Research Activities Committes Members
essrs. T. P, Conden February 1, 1957
R. J. Marcotte °
R. L. Plerce

The current Smelter inventory carries approximately 3,300,000 pounds of
assorted materials classified as wastes, residues, ashes, brick, ete.
containing some 600, 000 pounds of recoverable copper. A part of this
inventory is salable but transportation, processing; and penalties reduce
the return to & point where only & very small part of the values come back
to the Division, Certain of the items can be classified only as wastes
which will either remain in stockpile indefinitely, used for filk, or pushed

A number of years age, processing equipment wag installed in the cupols -
_building for reworking slags and other materials to concentrate the metallic

content into products that could be returned to the furnaces. These facilities

have not been used in recent years. o :

A study has been made to determine if the facilities, as presently srranged
or modified, could be used for processing certain of the so-called waste
products generated in the smelting and refining operation. Two reperts
have emerged from this study, viz., A. B. Landstrom's report of o
. October 19, 1956 covering the mineral dressing and Lee Crouss's report

" of January 19th covering costs and other econemic considerations, Copies

|  of these reports are attached.

In reviewing the cest dats, it should be borne in mind that no cost consider«.
ation is given to the use of these {acilities for processing materials that will
be generated in the future, The study is limited to the present inventory,
1t will also be noted that the costs incurred in puiting the inventory items
into their present form have been taken inte the cost study. At the time this
project was initiated, it was sssumed that any previous costs incurred
had already bees written off and that the materials would be brought inte
the new processing operation without penalty. . \

It ie estimated that the combined capital and expense expenditures required
to provide the proposed facilities will be $2, 728, Of this, $1,500 is in

the capital category and §1,228 in expense items. The only new equipment
required is a two inch Wilfley solids pump. All of the other equipment
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