Cutler-Hammer

\
Digitrip Retrofit Systenﬁ-?r

Federal Pacific FP-50 (1600A)
Breakers

SAFETY PRECAUTIONS
A\ WARNING

POWER CIRCUIT BREAKERS ARE P
WITH HIGH SPEED, HIGH ENERGY, RATING

MECHANISMS. THE BREAKERS N IR
ENCLOSURES ARE DESIG ITH SEVERAL

BUILT-IN INTERLOCKS AND Y
FEATURES INTENDED T E SAFE AND
PROPER OPERATING SE ES. TO PROVIDE
MAXIMUM PROTECTI ERSONNEL

ASSOCIATED WIT ALLATION,
OPERATION, N NANCE OF THESE
BREAKERS, THE FOLLOWING PRACTICES
MUST BE FOLLOWED! FAILURE TO FOLLOW
THESE PRACTIC AY RESULT IN DEATH,
PERSONAL INJURY, OR PROPERTY DAMAGE.

4
ified persons, as defined in the National
e, who are familiar with the installation
tenance of power circuit breakers and their
ciated switchgear assemblies should perform
ork associated with these breakers.

» Completely read and u all instructions
before attempting an on, operation,
maintenance, or mo of these breakers.

» Always turn off logk out the power source
feeding the b I prior to attempting any
installation, intenance, or modification of the
breaker. PO e the circuit breaker as the
sole esolating a high voltage circuit.

loekout and tagging rules of the
ctric Code and all other applicable
ulations, and work rules.

ork on a closed breaker or a breaker with

the ing springs charged. Trip (open) the breaker

be sure the stored energy springs are
ischarged before performing any work. The breaker
ay trip open or the charging springs may discharge,
causing crushing or cutting injuries.

For drawout breakers, trip (open), and then remove

the breaker to a well-lit work area before beginning

work.

* Do not perform any maintenance: including breaker

charging, closing, tripping, or any other function

which could cause significant movement of the
breaker while it is on the extension rails. Doing so
may cause the breaker to slip from the rails and fall,
potentially causing severe personal injury to those
in the vicinity.

Do not leave the breaker in an intermediate

position in the switchgear cell. Always leave it in

the connected, disconnected, or (optional) test
position. Failure to do so could lead to improper
positioning of the breaker and flashover,
causing death, serious personal injury, and / or
property damage.

Do not defeat any safety interlock. Such

interlocks are intended to protect personnel and

equipment from damage due to flashover and
exposed contacts. Defeating an interlock could
lead to death, severe personal injury,and / or
property damage.
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INTRODUCTION

Cutler-Hammer Digitrip Retrofit Kits are available in
a number of configurations that provide a wide
range of features. The Digitrip System starts with
the 510 Basic Kit which offers true RMS sensing,
overcurrent protection, and self-testing features.
Advanced Digitrip Retrofit Kits feature zone
interlocking, digital alphanumeric displays, remote
alarm signals, PowerNet communications, energy
monitoring capabilities, power factors, and
harmonic content measurements.

Table 1 provides a quick reference of the
components supplied with each level of Retrofit Kit.
Before beginning the Retrofit process, take a minute
to review the information contained in Table 1. Itis
important that the Retrofitter understands which

Table 1 Available Retrofit Kits

level of Retrofit Kit is to be installed and whic O
components are included with the Kit.

The instructions contained in this manual cover the
installation of all levels of Retrofit Kit. If the‘(it you

are installing does not contain a cegtain component,
skip the instructions for that and

om
proceed to the next. \

Throughout the Retrofit proce fer to the Torque
Tables at the back of thi for specific
torque values.

If you have any questions,concerning the Retrofit

Kit and / or the rofit,process, contact
Cutler-Hammer a

00-937-5487.

510 with

Components 510 Basic Zone

Interlock

Trip Unit
Rating Plug

Auxiliary Current
Transformer
(CT) Module

Auxiliary
CT Harness

Sensors

Sensor Harness

Direct Trip
Actuator (DTA)

Mounting Brackets

and Hardware \

External | 1 Connector
Harness Harness
Cell Harness

Potential Transform’er
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STEP 1: Trip the Breaker and remove it from the Cell. Take the Breaker to a clean well lit wo
bench to perform the Retrofit.

Before attempting to perform the Retrofit, be sure to read and understand the F@
Application Data supplied with this kit,

Refer to the components listing at the rear of this Booklet. Lay out the components and
hardware according to the steps as outlined. The components and hardware will be used
to complete each assembly step that follows.

T A. Lean the EreN far enough to

s i remave the got ont Cross Angle.
o Support the er securely

in this positian.

STEP 2:

o TEEEM o

-

ross Angle and hard-
frormthe Breaker and set them

icle .
%& the two Phase Barrier

Assemblies from the top of the
Breaker and lay them safely aside.

E. Re
wa

. Starting with Phase 1, disconnect the
Linkage Rod from the Copper Coil
Assembly on the Breaker back plate.

E. Remove and scrap the hardware that
attaches the front portion of the
Electromechanical Trip Unit to the
Breaker Cross Channel.

F. Remove the Insulating Link, hex nuts
() and Trip Finger from the Linkage Rod.

Electro-Mechanical Tri its

¢ G. Remove the front portion of the

Electromechanical Trip Unit from the
Breaker. Scrap the Trip Unit, Insulating
Link, hex nuts and Trip Finger.

O H. Install the bottom front Cross Angle
@ back in its original position using exist-
ing hardware. Remove the supports
\ and lower the Breaker down.
I. From the rear of the Breaker, remove
and scrap the two hex bolts located
1.50 inches above and one hex bolt
directly below the bottom Stud. The
Copper Coil Assembly will fall free

when the bolts are removed. Scrap the
Copper Coil Assembly and hardware.

L 4

J. Repeat Steps 2-D through 2-1 for
Phases 2 and 3.

E.-T-N



A. Install two Copper Adapters on each O

Pole Unit as shown with the hardware
provided. The bolts should be insta
from the rear of the Breaker using the
four holes located 1.50 inches abowve
the bottom Studs. Note: For AMS/A

810 & 910 Kits only. Lea it
lockwasher, and flaf off of one
bolt on each phase oper
adapters, it will be ins later along

with the PT Mod .

o

. Re Finger Clusters from the
o d Studs and the bottom
tud of the Breaker,

. nt the Sensors on the Mounting
Brackets with the nameplates facing
ou as shown using the hardware pro-

vided. Use the existing hardware to

fasten the Mounting Brackets to the

Breaker.

. Replace the Finger Clusters.

Mounting Eracket&

STEP 5: A, Drill the eft@;%t side bottom Angles per Drilling Plan ‘A’

\ 0,256 DI, (4]
A Drill “C” Holes only on Both Sides of Breaker

022 —

-t 2.7

A

Left Side of Breaker Shown |
|



STEP 6: A. Mount the Mounting Brackets
legs facing up on the bottom o

Aux. CT Module as shown

Right Mounting Bracket (Long)

PT Module . .
810 & 910 hardware provided. The Ion‘ oUnting
Kits Only ——» < « Eracket mounts on the Terminal Block

-

end of the Aux. CT Module. Do not
tighten at this time. L4

B. For AMS/A 810 %ﬁrs only
Remove andN Warning
MNameplate PT Medule.

%IE on top of the
ith the Insulation

Aux. CT Module Mount the
Aux. CT
Left Mounting Bracket (Short) Piece Between as shown using the
re g screws provided. The

th
W P of the PT Module should

Terminal Block end of the
T Module,

STEP 7: [liy:- . Nount the Aux. CT Module Assembly

N with the Terminal Block on the right
side and the white plug on the left side
‘ﬁ? between the Breaker Frame as shown,
- use the holes just drilled in step 5 and
the hardware provided. For AMS/A
810 & 910 Kits only. Do not tighten the
Mounting Bracket to the right side of
the Breaker Frame at this time.

Insulation

FiEEE :

Z A. Remove the Cover from the Trip Unit

STEP 8: \ |
Box.
B. Carefully pull out the White Plug from

the bottom of the Trip Unit Box. Plug
the White Plug into the bottom of the
RMS Trip Unit. The slots in the White
Flug should face the Trip Unit and the
solid side face down. Make certain the
White Plug is fully engaged and prop-
erly oriented.

E.T-N



STEP 8: C. Make certain the Jacking Screws on O
{cont.) RMS/R the back of the Trip Unit Box are ful
Trip Unit retracted. Turn the Screws clockwis

until they stop.
D. Slide the RMS Trip Unit into the Trigy

Unit Box. Make certain th g edge
card connector on thg ba e Trip
Unit seats fully into the Yeceptécle in

the Trip Box. The fro the Trip Unit
will be approximate nch lower
than the front of t nit Box.

F. Install the Box Cover. The holes in

the covar should expose the Trip Re-
sef@and'S @ buttons of the Trip Unit.

@ov& and scrap the bottom rear

rew from the left side of the Trip Unit

‘ Box.

. Mount the Trip Box Assembly on the
inside of the left Breaker Side Angle
as shown. Use the holes drilled in
Step 5 and the hardware provided.
The thread forming screw should be
used in the top hole.

STEP 9:

Trip Unit

STEP 10: i A. Remove the Flange Mut from the end
j of the DTA (Direct Trip Actuator) Shaft.

E. Apply Loc-tite to the threads of the
L 7 OTA shaft and slide a .25 flat washer,
: > spring and a .25 flat washer over the
shaft. Tighten the Flange Nut on flush
with the end of the shaft with the flat
side facing towards the DTA.

Trip Arm ¢ Apply Loc-tite to the threads on the

opposite end of the DTA shaft. Install
ey a Flange Nut flush with the end of the
v Stop Nut shaft, with the flat side away from the
DTA.



STEP 10: D. Mount the Mounting Bracket a
(cont.) Reset Mounting Bracket Reset Assembly on the DTA as

Assembly., with the hardware provideddThe J&g of
the Mounting Bracket should be on the
same side that the wires exit,
the Reset Assembly goes over the flat

‘TJ of the Flange Nut. L4

Stop  be e b i E. Mount the Trig A t as shown
Nur ] ] : with the hard ided. Insert the
: fork of the s shown between
p"ﬂ:;at Washer the Flange d the Flat Washer of
Trip Arm Spring the DTA »Position the Tabs of the

Flat Washer Trip Arfg between the Tabs of the
Piv ng and align the holes.

Insert therPivot Pin and secure in
ith an X-Washer on each end

Fin.
STEP 11: - Drilling Plan “B" WRemove the right front center support
! Right Side and drill per Drilling Plan "B". Reinstall
‘aﬁﬁ . Support Eracl\ the support to its original location.
lII %
! I.IIII K
I"-. '
\". ' =l
%
II-
\ o058
1.62 I\' |

STEP 12: O A. Remove the E-Rings from the Phase
3 Wrist Pin and slide the Wrist Pin to

the right. Insert the Reset Pivot
Assembly onto the left side of the
Wrist Pin. Slide the Wrist Pin back to
its original position. Reinstall the E-
Rings and any spacers that will not
interfere with the Reset Pivot
Reset Pivot Assembly or the Breaker operation
back on the Wrist Pin. The Reset Pivot
Assembly will hang freely from the
Wrist Pin. The heads of the screws
that hold the Reset together must face
down.

F-T-N



STEP 13: [igi=. N

“~Reset Rjvot § . Position the DTA Assembly on the

a4 right side of the center support just
drilled in Step 10. Insert the Resety
Screw through the Heset Bivot
Assembly. Fasten the D nting
Bracket to the center

ulebor v L s A Remove the Stop Nut from the Reset O
g #1  Screw on the DTA Reset, O

C P

. Replace the Stop MOt ved from

the Reset Screwd ove.
. Connect a 24Qwer supply to
the DTA Te s, Positive o Positive

and Negativig to Negative. Close the
Break ly. Energize the DTA to
trigath r, de-energize the DTA
e Breaker trips. Make certain
TA resets. If the Breaker fails

vadjust the position of the Trip
& y adjusting the Flange Nut or by
befding the Trip Arm slightly. If the
TA fails to reset, adjust the hex nuts
on the Reset Screw. Repeat until the
trips and resets are sure and positive
every time.

STEP 14: A. These Instructions refer 1o the Wiring
i Diagrams in the Retrofit Application
Data for the proper connection and

application.

* B. Connect the Snap Spade Terminals of
il the Sensor Harness to the proper ter-
minals on the 7 Point Terminal Block
on the right side of the Aux. CT
Module. (The long tan and green wires
are for a remote Neutral Sensor on a
AW Ground Breaker. They should be
removed if not required.)

C. Connect the green wire {Ring
Terminal} to one of the threaded holes
in the right side of the Aux. CT Module
Cowver as shown using the hardware
4 provided.

C. Route the DTA Wires back to the 7
point Terminal Block of the Aux. CT
tModule. Connect the wire with + to the
'OP° Terminal and the unmarked wire
to the 'OM' Terminal.



STEP 14: E. Install a Grommet in the middle left hole in the Breaker Back Plate. Route the Sensa
{cont.) Harness along the back of the Aux. CT Module over to and through the Gmmm
the Sensors. Connect the proper Ring Terminals of the Sensor Harness to t

Terminals of the Sensors.

F. For AMS/R 810 & 910 Kits only. Route the three wires from the PT Module back to
the Copper Adapters installed in Step 3A. Cut the wire marked with 1 to Phase 1. Cut
the wire marked with 2 to Phase 2. Cut the wire marked with 3 to Phase 3. Strip each
wire 1/4 inch and install a .38 Ring Terminal on each. Connect ea to the correct
Copper Adapter using the hardware left from Step 3A. %

G. Use nylon wire ties provided to dress up the wiring to keep itf'a om any interfer-
ence with the Breakers moving parts.

STEP 15: :
A. For 0 & 910 Kits anly.

Mot t icroswitch on the
i itch Mounting Bracket. Maount
cket to the right side of the
er using the beolts that mount the
t side of the Aux. CT Module
ounting Bracket to the Breaker.

Microswitch & Mounting Bracke

{RMS/R B10 & 910 Kits Dnl%&
A 1
“‘ 4,

EF-T-N
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STEP 16: A. Plug the White Plug of the Aux, CT O

Harness into the right side of the .
CT Module. Route the Harness oveéto
the Trip Box. Plug the Harness into
one of the Sockets at the right rear of
the Trip Box. *

- C. For RMS/R 810% 910 Kits only.
Connec o wires with the Ring
|

Termi the External Harness
Note: For RMS/R 510 Basic Retrofit Kits. The to witch. Connect one wire
External Harness is the Plug pictured below. to t mally open terminal and the
it is to be plugged info the socket at the right the comman terminal.

rear of the Trip Box.
or AMS/A 810 & 910 Kits only. Plug

the PT Extension Harness into the
ocket on the PT Module. Route the

@ Harness over to the Trip Box and plug
it into the plug coming from the
External Harness.

\ E. Use nylon wire ties provided to dress

up the wiring and to keep it away from
any interference of the Breakers mov-

ing parts.

External Harness

(™



STEP 17: The Cell Harness is to be mounted in the Breaker Cell. The Plug End is to be mouniee
on the right front side of the Cell. The Terminal Blocks can be mounted anywhere s @

is available in the Cell. c)
STEP 18: The Retrofit is now complete and ready to be tested.

E.:T-N



Page 12

IL 33-863-1

STEP 19: TESTING THE BREAKER

A. Measure the force necessary to trip the
Breaker at the point where the Trip Adjusting
Screw Finger impacts the Breaker Trip Plate.
The force necessary to trip the Breaker MUST
NOT EXCEED THREE (3) Ibs.

B. The Retrofit must be tested using primary
injection. Refer to Section 8 of the Instructions
for the Application of Digitrip RMS Retrofit Kits
on Power Circuit Breakers (Publication
AD 33-855-2), supplied with the Retrofit Kit, for
detailed testing procedures and specifica-
tions. For test information specific to the Trip
Unit, refer to the IL publication supplied with
the Retrofit Kit (see the Pick List for the IL
number).

C. While Section 8 of the Instructions for the
Application of Digitrip RMS Retrofit Kits on
Power Circuit Breakers provides the informa-
tion necessary for testing the Breaker, please
keep the following notes in mind when review-
ing other sections of the publication.

A\ cauTion

WHEN ALL TESTING IS COMPLETE, TH
UNIT MUST BE RESET. FAILURE TO D
MAY CAUSE THE BATTERY IN THE RATIN
PLUG TO RUN DOWN. L 4

NOTES: g\

1. For All Kits Other Than 510 x testing
the Breaker with Short Delay orfGround Fault
functions, be sure to ei in the Cell

Harness Assembly or the Zone Interlock

Shorting Plug. F, so may result in

i
shorter than e em times.

2. For810and 9
applied to the sys

itsOnly. Without any power
(neither the 120 volt

power supply nor the Aux. Power Module
connected), plug the External Harness into the

assure its integrity.

the wiring and examine each connecti(@O

Confirm that the PowerNet communication
wiring is correct by following the procedures
detailed in Section 7.4 of the Instructi8ns for

the Application of Digitrip R trofit Kits on
Power Circuit Breakers. for 810 and
910 Kits, the impedance COM 1 and
COM 2 should be bet (1) and three

(8) ohms.
When testing is c%, disconnect the
External Harn e Cell Harness. Final

e
External Harn%eotion will be performed
later in the@ Process.

S
(S)
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DIGITRIP RETROFIT KIT INSTALLATION COMPONENTS O
FOR FEDERAL PACIFIC FPS-50 (1600A) BREAKERS

STEP  DESCRIPTION STYLE NO. OTY.  COMMENTS
STEP3  COPPER ADAPTER PARTS 256A85G04 1 IS
COPPER ADAPTERS 6
376-16 X 3.00 LNG HEX BOLT 12 %
375 FLAT WASHER STL 24 \
375 LOCK WASHER STL 12
375-16 NUT HEX STL 12
STEP4  SENSOR 1600/5 MR 8187A57HO1 FP-50
SENSOR MOUNTING PARTS 8256485615
MOUNTING BRAGKET
MOUNTING BRAGKET 1
250-20 X 500 LNG HEX BOLT 5
250 FLAT WASHER STL (b 6
250 LOGK WASHER STL 5
STEPE  AUX. CT MODULE ASSEMBLY PARTS 82 1
PT MODULE 6 1 1 810/910 KITS ONLY
MOUNTING BRACKET {LONG) i
MOUNTING BRACKET (SHORT) 1
190-32 X 500 LNG SCREW FH 4
190 FLAT WASHER STL 4
190 LOCK WASHER STL ® 1
190-32 NUT HEX STL 4
138-32 X 375 LNG SCREW TC 2 810/910 KITS ONLY
INSULATION PIECE 1 810/910 KITS ONLY
STEP7  AUX. CT MODULE MOUNTING PAR 8256485606 1
250-20 X .750 LNG HEX BOLT 4
250 FLAT WASHER STL O 8
250 LOCK WASHER STL ¥ 4
250-20 NUT HEX STL \ 4
STEP8  RMS TRIP UNIT 1230C076__ 1
TRIP BOX B506023G__ 1
RATING PLUG 30867016 1
STEPO  TRIP BOX M PARTS 8256485607 1
CREW FIL
G SCREW TC
8256A85G03 1
6503067601 1
NG PARTS 8256A85G08 1
DTA RESET PARTS 8256485609 1
DTA TRIP ARM PARTS 8256A85G10 1
MOUNTING BRACKET 1
RESET ASSEMBLY 1
RIP ARM 1

E:T-N
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DIGITRIP RETROFIT KIT INSTALLATION COMPONENTS
FOR FEDERAL PACIFIC FPS-50 (1600A) BREAKERS (CONTINUED)

164-32 X 375 LNG SCREW FIL
164-32 X 250 LNG SCREW FIL
164 FLAT WASHER STL

164 LOCK WASHER
LOC-TITE 243 Q
STEP 11 BREAKER RESET PARTS B25GAB5GTT 1

BREAKER RESET ASSEMBLY

STEP DESCRIPTION STYLE WO. aTy. COMMENTS O
STEP 10 PIVOT BRACKET 1
PIVOT SHAFT 1 L4
X-WASHER 2
FLANGE NUT 2 %
SPRING 1 \
250 FLAT WASHER 5TL i
4
2
6

STEP 13 DTA ASSEMBLY (FROM STEP 10)
DTA MOUNTING PARTS H256A85

280-20 X 750 LNG HEX BOLT
250 FLAT WASHER STL \
250 LOCK WASHER 5TL K

.250-20 NUT HEX 5TL

STEP 14 HARMESS MOUNTING PARTS @3
SENSOR HARMNESS
180-32 X 375 LNG SCREW FIL \

1
1
2
4
P
b

190 FLAT WASHER STL
190 LOCK WASHER STL
GROMMET
NYLON WIRE TIES
RING TERMINAL 375
STEP 15 MICROSWITCH
MOUNTING BRACKET K

138-32 % 1.00 LNG SGHEWN
138 FLAT WASHER STL O

£all O =t b ok 1 &

810/910 KITS OMLY

810 & 910 KITS OnLY
810 & 910 KITS OnLY
810 & 910 KITS ONLY
810 & 910 KITS ONLY
810 & 910 KITS ONLY
810 & 910 KITS OMLY

138 LOCK WASHER STL
138-32 NUT HEX ST

STEP 16 EXTERNALH
EXTERMAL

P3PS L B3 —0 —

8256A85G14
6502083G__
6502084G__
PT EXTENS 55 6502C85G01

7¢

S

810/910 KITS ONLY

190 FLAT WASHER STL
190 LOCK WASHER STL

e T e T e L T O R S T By

ALL EXCEFT 510 BASIC

—_

G503C57G__




TYPICAL RMS/R RETROFIT KIT O

Trip Unit Box 2\

A, G. PT Moedule and Mounting Hardware
B. RMS/R Trip Unit Assembly (B10 & 910 Kits Only)
g. Een_:ls_ors %rl;jh:laédﬁuare H. External Wire Harness
- Auxiliary odule J. Sensor Harness
E. Direct Trip Actuator and® r@ K. PT Extensicn Harness
F. Auxiliary Switch (810 & 15 Only) L Cell Harness
M. Auxiliary CT Harness

\
@)
Q¥

L 4
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O

Table 1 Torque Values for General Mounting and Screw Size Conversion Q
Decimal Standard Torque Torque
Size (in) Size (in-1bs) (ft-1bs) .
112 4-40 10
.138 6-32 18
.164 8-32 36
190 10-32 46
.250 1/4-20 100
312 5/16-18 206
375 3/8-16 356
438 7/16-14 572
.500 1/2-13 856

Table 2 Torque Values for Copper BUS Conne

Decimal Standard % Torque
Size (in) Size 1 (ft-Ibs)
.250 1/4-20 60 5
312 5/16-18 144 12
375 240 20
.500 600 50

3/8-16
1/2-13
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We wish to thank you for purchasing the Digitrip Retrofit System. Digitrip Retrofit Kits are designed and manuf:

America with pride. All the components are engineered to fit the existing Circuit Breaker with little or no modifications taxthe
existing Breaker. However due to the wide variety and vintage of Breakers in use today, an occasional problem se.
Please contact us with any questions, comments or concerns.

Phone: 1-800-937-5487 Fax. (724)779-5899

The instructions for installation, testil
product in general commercial applica

The information, recommendati riptions, and safety notations in this document are based on
Cutler-Hammer’s experience and{ud nt with respect to Retrofitting of Power Breakers. This information should
not be considered to be all inclu ering all contingencies. If further information is required, Cutler-Hammer

should be consulted.

NO WARRANTIES, E’P E
PURPOSE OR MER
OF TRADE, ARE E

D/OR IMPLIED, INCLUDING WARRANTIES OF FITNESS FOR A PARTICULAR
TY, OR WARRANTIES ARISING FROM COURSE OF DEALING OR USAGE
ARDING THE INFORMATION, RECOMMENDATIONS AND DESCRIPTIONS
CONTAINED H N o event will Cutler-Hammer be responsible to the user in contract, in tort (including
negligence), stric ili r otherwise, for any special, indirect, incidental, or consequential damage or loss
whatsoever, in ng ot limited to damage to or loss of use of equipment, plant or power system, cost of capital,
loss of profits @r revenues, cost of replacement power, additional expenses in the use of existing power facilities, or
claims agai er by its customers resulting from the use of the information, recommendations, and
ined herein.

.S.A./TBG00028





