
PRINTED IN U.S.A.

LUCENT TECHNOLOGIES INC  
SHEET
 OF  

DWG SIZE
  C2    

ISSUE

ED5D805-10      ED5D805-10      
  

2     

BT13

                                                              

A1  

           

78 

        5ESS SWITCHING EQUIPMENT
           SPECIFICATIONS FOR
           POWER DISTRIBUTION
                  AND
           GROUNDING METHODS

             LUCENT TECHNOLOGIES - PROPRIETARY              
            USE PURSUANT TO COMPANY INSTRUCTIONS            

SHEET INDEX

 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  
 SHT NBR 
  ISSUE  

A1 THRU A3     ISSUE 2     

                           
B1   
2    

B2   
2    

B3   
2    

B4   
2    

B5   
2    

B6   
2    

B7   
2    

B8   
2    

B9   
2    

B10  
2    

B11  
2    

B12  
2    

B13  
2    

B14  
2    

B15  
2    

B16  
2    

B17  
2    

B18  
2    

B19  
2    

B20  
2    

B21  
2    

B22  
2    

B23  
2    

B24  
2    

B25  
2    

B26  
2    

B27  
2    

B28  
2    

B29  
2    

B30  
2    

B31  
2    

B32  
2    

B33  
2    

B34  
2    

B35  
2    

B36  
2    

B37  
2    

B38  
2    

B39  
2    

B40  
2    

B41  
2    

B42  
2    

C1   
2    

C2   
2    

C3   
2    

C4   
2    

C5   
2    

C6   
2    

C7   
2    

C8   
2    

C9   
2    

C10  
2    

C11  
2    

C12  
2    

C13  
2    

C14  
2    

C15  
2    

C16  
2    

C17  
2    

C18  
2    

C19  
2    

C20  
2    

C21  
2    

C22  
2    

C23  
2    

C24  
2    

C25  
2    

C26  
2    

C27  
2    

C28  
2    

E1   
2    

E2   
2    

E3   
2    

E4   
2    

E5   
2    

TABLE OF CONTENTS 

DESCRIPTION SHT

SHEET INDEX                     
ISSUE NOTES                     
ENGINEERING-NOTES               
B SECTION GRAPHICS              
C SECTION GRAPHICS              
E SECTION GRAPHICS              

A1  
A1  
A1  
B1  
C1  
E1  
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ORIG ISS: 01/02/97                                CHANGE CLASS:        

DRAFT: RJS ENGR: GM SUPV: GJM CERTIFIED: 01/02/97 ISSUE: 1    

    
  REVISED ENGINEERING NOTES 59, 61.3, 61.4.
  DELETED "SHEET" COLUMN FROM THE LISTS IN B-SHEETS.
  ADDED FIG. B45, B126, C45, C165 TO THE LISTS OF FIGURES.
  ADDED KCMIL, PDU TO ACRONYM LIST.
  ADDED THE N LEAD TO FIG. B20. ADDED WP93746 WIRE TO FIG. B40.
AND UPDATED ITS SHT NOTE 6 WITH NEW HANDBOOK SECTION NO.
  REVISED SHT NOTE 5 OF FIG. B80 & B100, SHT NOTE 7 OF FIG.B90 &
B110, SHT NOTE 9 OF FIG B130 & B140.
  ADDED FIG. C100(B) FOR 145P TAG AND REVISED ITS SHT NOTE 2.
  ADDED FIG. B45, B126, B180(E)&(F), C45, C130(C), C165.
  REVISED FIG. B180(A - D). REVISED B180 SHT NOTES AND ADDED
NOTE 8 REGARDING ADDITIONAL BONDING WIRES REQUIED FOR SM2000.
  REVISED FIG. B240, B250, B260. ADDED DETAIL-A TO B250 FOR
MCC OPTICAL CABLE DETAIL.
  ADDED PDU TO FIG. C180 AND NOTE 5.
  CHANGED 750 KCMIL TO #4/0 MIN. IN FIG B220 TO BE CONSISTENT
WITH FIG. B10.
  UPDATED THE GROUND FAULT CURRENT MONITOR ORDERING DRAWING NO.
IN SHT NOTE 4 OF FIG. C13.
  REVISED FIG. B80 TO B110 AND B130 TO B140 FOR MCC WIRE
GROUNDING TERMINATION.
  CONVERTED ALL GRAPHIC DATA FROM UNIGRAPHICS TO PRO-E FORMAT.
  REVISED ENGINEERING NOTES 59, 61.3, 61.4.
  DELETED "SHEET" COLUMN FROM THE LISTS IN B-SHEETS.
  ADDED FIG. B45, B126, C45, C165 TO THE LISTS OF FIGURES.
  ADDED KCMIL, PDU TO ACRONYM LIST.
  ADDED THE N LEAD TO FIG. B20. ADDED WP93746 WIRE TO FIG. B40.
AND UPDATED ITS SHT NOTE 6 WITH NEW HANDBOOK SECTION NO.
  REVISED SHT NOTE 5 OF FIG. B80 & B100, SHT NOTE 7 OF FIG.B90 &
B110, SHT NOTE 9 OF FIG B130 & B140.
  ADDED FIG. C100(B) FOR 145P TAG AND REVISED ITS SHT NOTE 2.
  ADDED FIG. B45, B126, B180(E)&(F), C45, C130(C), C165.
  REVISED FIG. B180(A - D). REVISED B180 SHT NOTES AND ADDED
NOTE 8 REGARDING ADDITIONAL BONDING WIRES REQUIED FOR SM2000.
  REVISED FIG. B240, B250, B260. ADDED DETAIL-A TO B250 FOR
MCC OPTICAL CABLE DETAIL.
  ADDED PDU TO FIG. C180 AND NOTE 5.
  CHANGED 750 KCMIL TO #4/0 MIN. IN FIG B220 TO BE CONSISTENT
WITH FIG. B10.
  UPDATED THE GROUND FAULT CURRENT MONITOR ORDERING DRAWING NO.
IN SHT NOTE 4 OF FIG. C13.
  REVISED FIG. B80 TO B110 AND B130 TO B140 FOR MCC WIRE
GROUNDING TERMINATION.
  CONVERTED ALL GRAPHIC DATA FROM UNIGRAPHICS TO PRO-E FORMAT.
    
ORIG ISS: 01/02/97                                CHANGE CLASS: ME     

DRAFT: JB ENGR: GM SUPV: GJM CERTIFIED: 08/25/99 ISSUE: 2    

ENGINEERING NOTES

    
 51. PURPOSE OF DRAWING:
                                                                     .
     THIS DRAWING DOCUMENTS THE SPECIFICATIONS FOR SYSTEM LEVEL
     DC AND AC POWER DISTRIBUTION AND GROUNDING METHODS FOR THE 5ESS
     SYSTEM. THIS DRAWING SHALL BE USED BY THE REGIONAL ENGINEERS AS
     A GUIDE FOR THE PREPARATION OF DETAILED JOB DRAWINGS, AND TO
     OBTAIN HARDWARE ORDERING INFORMATION. THIS DRAWING MAY ALSO BE
     USED BY INSTALLATION AND QUALITY PERSONNEL AS A REFERENCE FOR
     METHOD OF INSTALLATION.
                                                                     .
     THE REQUIREMENTS AND PROCEDURES OUTLINED IN THIS DRAWING REFLECT
     RECOMMENDATIONS FOR MAXIMUM SYSTEM RELIABILITY AND PERSONNEL
     SAFETY. AT TIMES CUSTOMERS MAY ELECT TO DEVIATE FROM SOME OF THE
     RECOMMENDATIONS, AND THEY MAY DO SO AT THEIR OWN RISK.

    
 52. DRAWING STRUCTURE:
                                                                     .
     ITEM                              SHEET
     ----                              -----
     ISSUE NOTES                        A1
     ENGINEERING NOTES                  A1 - A3
     LIST OF B- AND C- FIGURES          B1 - B3
     LIST OF TABLES                     B3
     ACRONYMS                           B4
     B-FIGURES                          B5 - B42
     C-FIGURES                          C1 - C28
     TABLES                             E1 - E5

    
 53. BACKGROUND:
                                                                     .
     ED5D073-11, ED5D022-11 AND ED5D021-12 HAVE BEEN DISCONTINUED
     AND REPLACED BY THIS DRAWING. THIS NEW DRAWING CONTAINS NEW
     FIGURES AND NOTES AS WELL AS SEVERAL FIGURES AND CONCEPTS FROM
     THE OLD DRAWINGS. SOME FIGURES FROM THE OLD DRAWINGS WERE RE-
     DRAWN IN THIS NEW DRAWING FOR COMPLETENESS AND FOR DOCUMENTING
     METHODS THAT ARE EITHER STILL USED OR WERE USED IN OLDER SYSTEMS
     AND ARE IN EXISTENCE IN THE FIELD. THE OLD DRAWINGS WILL BE AR-
     CHIVED FOR HISTORICAL REFERENCE.
    
 54. HISTORICAL REFERENCES:
                                                                     .
     ED5D021-12     5ESS AC POWER DISTRIBUTION
     ED5D022-11     5ESS GROUNDING
     ED5D073-11     5ESS DC POWER DISTRIBUTION
    
 55. ASSOCIATED SCHEMATIC DIAGRAMS:
                                                                     .
     SD5D002-01     5ESS CURRENT DRAINS
     SD5D004-01     5ESS AC POWER CIRCUIT
     SD5D005-01     5ESS DC POWER CIRCUIT
     ED5D022-01     5ESS GROUNDING CIRCUIT

    
 56. ASSOCIATED ORDERING AND METHOD OF INSTALLATION DRAWINGS:
                                                                     .
     ED4C471-30     COMMON ESS POWER FEEDERS TERMINATIONS BUS BARS
     ED4C686-70     COMMON ESS GROUNDING HARDWARE AND KITS
     ED5A079-70     POWER FEEDERS ORDERING DRAWING
     ED5D511-31     EQUIPMENT CABINETS ANCHORING
     ED5D753-70     5ESS LIGHTING
     ED5D753-72     SPECIFICATIONS FOR 5ESS-2000 PHASE II GLOBAL
                    CABLE RACK SUPPORTED LIGHTING
     ED4C685-71     COMMON SYSTEMS LADDER TYPE CABLE RACKS AND
                    GRADE 5 HARDWARE KITS
    
               ------ CONTINUED TO THE LEFT ------
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 57. APPLICABLE PRACTICES AND STANDARDS:
                                                                     .
     THE POWER DISTRIBUTION AND GROUNDING PRACTICES DOCUMENTED IN
     THIS DRAWING, WERE ENGINEERED TO COMPLY WITH THE STANDARDS
     LISTED BELOW:
                                                                     .
     AT&T 803-500-410  ISOLATED GROUND PLANES
     AT&T 801-900-160  NETWORK EQUIPMENT DEVELOPMENT STANDARDS (NEDS)
     TR-NWT-000295     BELLCORE, ISOLATED GROUND PLANES
     TR-EOP-000063     NEBS GENERIC EQUIPMENT REQUIREMENTS
     TA-NPL-000286     NEBS GENERIC ENGINEERING REQUIREMENTS FOR
                       SYSTEM ASSEMBLY AND CABLING DISTRIBUTION
     TA-NWT-001089     EMC AND ELECTRICAL SAFETY GENERIC CRITERIA
                       FOR NETWORK TELECOMMUNICATION EQUIPMENT
     TR-TSY-000513     LATA SWITCHING SYSTEM GENERIC REQUIREMENTS
                       (LSSGR) SECTION 13
     ANSI T1.311       DC POWER SYSTEMS TELECOMMUNICATIONS ENVIRONMENT
                       PROTECTION
     ANSI T1.313       ELECTRICAL PROTECTION FOR TELECOMMUNICATIONS
                       CENTRAL OFFICE AND SIMILAR TYPE FACILITIES
     NEC*              NATIONAL ELECTRICAL CODE
     REA SECTION 810   RURAL ELECTRIFICATION ADMINISTRATION
     PBS-068-180PT     PACIFIC BELL STANDARDS
                                                                     .
     THIS LIST IS NOT COMPLETE. ALL CUSTOMERS HAVE OR ARE IN THE
     PROCESS OF DEVELOPING SOME TYPE OF STANDARD. THIS LIST WILL
     BE REVISED AS STANDARDS BECOME AVAILABLE AND ARE REVIEWED.
                                                                     .
     *THE NEC DOES NOT APPLY TO INSTALLATION OF COMMUNICATION EQUIP-
     MENT UNDER THE EXCLUSIVE CONTROL OF THE COMMUNICATION UTILITIES,
     (NEC ART. 90-2B4). HOWEVER, UNLESS OTHERWISE SPECIFIED IN THIS
     DRAWING, THE MINIMUM STANDARD OF SAFETY DICTATED BY THE NEC OR
     LOCAL CODES SHALL BE COMPLIED WITH WHEN INSTALLING POWER WIRES
     AND HARDWARE.
    
 58. 5ESS INSTALLATION HANDBOOKS:
                                                                     .
     IEH555         5ESS-CLASSIC AND 5ESS-2000 PHASE I HARDWARE
                                                                     .
     SIG I WW 100   5ESS-2000 PHASE II HARDWARE
    
 59. 5ESS POWER MAINTENANCE AND FAULT RECOVERY DOCUMENTS:
                                                                     .
     LUCENT 235-105-250     5ESS POWER FAULT RECOVERY PROCEDURE

    
 60. 5ESS GROUNDING:
                                                                     .
     1. GROUNDING OVERVIEW:
        FOR THE SINGLE POINT GROUND (ISOLATED GROUND PLANE) METHOD,
        THE ENTIRE 5ESS SYSTEM (CABINETS, LINEUP CABLE RACKS,
        CROSS AISLE TROUGHS, CONDUITS, WIRES, ETC.) IS INSULATED FROM
        THE HOST OFFICE GROUND SYSTEM EXCEPT AT ONE POINT, THE GW
        (GROUND WINDOW).
                                                                     .
        THE DC POWER PLANT RETURN BUS IS ALSO PART OF THE ISOLATED
        GROUND PLANE AND IT TOO CONNECTS TO THE HOST OFFICE GROUND
        SYSTEM ONLY VIA THE GROUND WINDOW.
                                                                     .
        ANY COMPONENT OF THE ISOLATED GROUND PLANE, EXCEPT THE
        POWER PLANT RETURN BUS BAR, SHOULD NOT BE INSTALLED MORE
        THAN ONE FLOOR AWAY, UP OR DOWN, FROM THE GROUND WINDOW.
        THIS IS NECESSARY TO REDUCE VOLTAGE DIFFERENCES BETWEEN
        COMPONENTS OF THE ISOLATED GROUND PLANE AND COMPONENTS
        OF THE BUILDING GROUND SYSTEM DURING THUNDERSTORM ACTIVITIES,
        ESPECIALLY DIRECT LIGHTNING HITS TO THE TOP OF THE BUILDING.
                                                                     .
       ---------- CONTINUED ON NEXT SHEET ----------
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     2. 5ESS EQUIPMENT CABINET FRAMEWORK GROUND:
        THE FRAMEWORK OF THE EQUIPMENT CABINETS SHALL BE ISOLATED
        FROM ANY CONDUCTIVE SURFACES THAT ARE NOT PART OF THE 5ESS
        GROUND SYSTEM. INSULATING BUSHINGS SHALL BE USED WITH FLOOR
        ANCHORS AND LIGHT FIXTURE SUPPORT BRACKETS. SEE FIG. C10,
        C12 AND C13 FOR ISOLATION TEST.
                                                                     .
     3. 5ESS GROUND WINDOW AND MAIN GROUND BUS (GWMGB):
        THE GROUND WINDOW IS AN IMAGINARY SPHERE OF 3 FEET RADIUS.
        THE MAIN GROUND BUS IS A COPPER BAR LOCATED WITHIN THE
        GROUND WINDOW AND IS USED FOR MAKING PHYSICAL CONNECTIONS
        OF GROUNDING AND GROUNDED CONDUCTORS. THE 5ESS ISOLATED
        GROUND PLANE SYSTEM IS CONNECTED TO THE HOST BUILDING GROUND
        SYSTEM AND EVENTUALLY TO EARTH ONLY VIA THE GROUND WINDOW MAIN
        GROUND BUS.
                                                                     .
        TO PREVENT, OR AT LEAST REDUCE THE MAGNITUDE OF FOREIGN
        CURRENTS FROM TRAVELING THROUGH THE SYSTEM, ANY FOREIGN GROUND
        BEING INTRODUCED INTO THE ISOLATED GROUND PLANE MUST PASS
        THROUGH THE GROUND WINDOW AND BE BONDED TO THE GROUND WINDOW
        MAIN GROUND BUS.
                                                                     .
     4. DC EQUIPMENT GROUNDING CONDUCTORS:
        GROUNDING CONDUCTOR SIZES AND METHODS TO CALCULATE GROUNDING
        CONDUCTOR SIZES ARE GIVEN IN THIS DRAWING. GROUNDING CONDUCTOR
        INSULATION SHALL BE GREEN UNLESS OTHERWISE INDICATED BY THE
        CUSTOMER OR LOCAL CODES. A GROUNDING CONDUCTOR WITH AN INSU-
        LATION COLOR THAT IS DIFFERENT THAN ALL THE OTHER WIRES,
        FACILITATES INSPECTIONS AND SURVEYS.
                                                                     .
     5. DC GROUNDING CONDUCTORS ROUTING:
        TO REDUCE GROUND PATH IMPEDANCE, GROUND CONDUCTORS SHALL BE
        RUN AS STRAIGHT AS POSSIBLE WITH LARGE RADIUS BENDS. AVOID
        RUNNING DC GROUNDING CONDUCTORS THROUGH A CONDUCTIVE CLOSED
        LOOP I.E. A FLOOR OR WALL CABLE HOLE WITH A STEEL SLEEVE OR
        FRAME, OR TOTALLY SURROUND THE CONDUCTOR WITH STEEL CLAMPS.
        IF A GROUNDING CONDUCTOR IS ROUTED INSIDE A METALLIC
        CONDUIT, THE CONDUCTOR MUST BE BONDED TO THE CONDUIT AT
        BOTH ENDS.
                                                                     .
     6. EQUIPOTENTIAL BONDING:
        IF POSSIBLE, INSTALL ALL COMPONENTS (CABINETS, RACKS ETC.)
        OF THE ISOLATED GROUND PLANE GREATER THAN 7 FEET FROM ANY
        CONDUCTIVE SURFACES I.E. STORAGE CABINETS, EXPOSED BUILDING
        STEEL, AIR DUCTS, OTHER ELECTRONIC SYSTEMS. OTHERWISE BOND
        ANY CONDUCTIVE SURFACE THAT IS 7 FEET OR LESS FROM ANY COM-
        PONENT OF THE 5ESS ISOLATED GROUND PLANE TO THE GWMGB.
                                                                     .
     7. GROUNDING HARDWARE:
        GROUNDING HARDWARE AND KITS MAY BE ORDERED FROM
        ED4C686-70. WP91412 TINNED COPPER CRIMP TYPE LUGS OR
        EQUIVALENT ARE APPROVED FOR USE WITH 5ESS.

    
 61. DC POWER:
                                                                     .
     1. DC POWER SOURCE:
        THE 5ESS SWITCH REQUIRES A NOMINAL -48V DC POWER SUPPLY. THE
        DC POWER SOURCE MAY BE DEDICATED FOR 5ESS OR SHARED WITH
        OTHER SYSTEMS. A DEDICATED POWER PLANT IS PREFERRED SINCE IT
        OFFERS THE HIGHEST RELIABILITY.
                                                                     .
        IF THE POWER PLANT MUST BE SHARED WITH OTHER SYSTEMS, ONE OF
        THE FOLLOWING OPTIONS MUST BE USED TO ENSURE GROUNDING COMPA-
        TIBILITY.
                                                                     .
        A) USE THE POWER PLANT DISCHARGE BUS BAR AS THE GROUND WINDOW
           MAIN GROUND BUS (GWMGB).
                                                                     .
        B) IF A SEPARATE (STAND ALONE) GROUND WINDOW EXISTS OR WILL
           BE INSTALLED, THE RETURN FEEDERS OF ANY OTHER SYSTEM OF
           UNKNOWN GROUNDING METHODS OR MULTIGROUNDED SYSTEM SHALL
           BE ROUTED THROUGH THE GW AND BONDED TO THE GWMGB.
           SEE FIG. B90, B110, B280 AND C120.
                                                                     .
     2. OVERCURRENT PROTECTION DEVICE:
        THE RECOMMENDED MAXIMUM SIZE FOR POWER PLANT FUSES OR CIRCUIT
        BREAKERS FEEDING EACH 5ESS PDF(S) FUSE PANEL IS 225 AMPERES.
        IF THE POWER PLANT IS EQUIPPED WITH A LARGER FUSE OR CIRCUIT
        BREAKER, THE POWER FEEDERS AND GROUNDING CONDUCTORS SHALL BE
        ENGINEERED ACCORDINGLY, SEE NOTE 61.5. THE MINIMUM CIRCUIT
        BREAKER SIZE SHALL BE 1.25 X L2 AMPERES.
               ------ CONTINUED TO THE LEFT ------
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                                                                     .
     3. PRIMARY DC POWER FEEDER TYPE:
        PRIMARY POWER FEEDERS, ARE FEEDERS FROM THE POWER SOURCE TO
        THE 5ESS PDF.
        THE FOLLOWING WIRES ARE APPROVED FOR USE:
                                                                     .
        KS24194 (CLASS B)        NON-HALOGEN INS. COPPER POWER WIRE
        WP93862 (CLASS B)        CROSS-LINKED POLYOLEFIN COPPER WIRE.
                                                                     .
        KS23814 (CLASS B)(DA’D)    NON-HALOGEN INS. COPPER POWER WIRE.
        KS5482-L28FR (CLASS B)(DA’D)   HYPALON INS. COPPER POWER WIRE.
                                                                     .
        USE THE FOLLOWING WIRES AS DROP-IN LEADS ONLY IN CONGESTED
        AREAS WHERE A MORE FLEXIBLE WIRE WILL FACILIATE BENDING AND
        ROUTING.
                                                                     .
        KS24194 (CLASS I)      NON-HALOGEN INS. COPPER WIRE.
        WP93682 (CLASS I)      CROSS-LINKED POLYOLEFINE COPPER WIRE.
                                                                     .
        KS23835 (FLEX) (DA’D)  NON-HALOGEN INS. COPPER POWER WIRE
        KS20921 (FLEX) (DA’D)  HYPALON INS. COPPER POWER WIRE
                                                                     .
     4. SECONDARY DC POWER FEEDER TYPE:
        SECONDARY FEEDERS, ARE FEEDERS FROM THE 5ESS PDF TO THE
        EQUIPMENT CABINETS. THE RECOMMENDED STANDARD CABLE TO BE
        USED FOR THIS PURPOSE IS:
                                                                     .
        WP93746-L1, FLAME-RETARDANT PVC COPPER WIRE
        KS13385-L1, NO.10 AWG TWISTED PAIR, AVAILABLE FROM ED5A079-30.
                                                                     .
     5. POWER FEEDER SIZING:
        THE SIZE OF A DC POWER FEEDER IS A FUNCTION OF THE
        FOLLOWING:
        A) UPSTREAM OVERCURRENT PROTECTION DEVICE (OPD) SIZE
        B) LOAD CURRENT (LIST 2 DRAIN)
        C) MAXIMUM ALLOWED VOLTAGE DROP
        D) FEEDER LENGTH
                                                                     .
        WHEN CALCULATING FEEDER SIZE, CHOOSE THE LARGEST FEEDER
        RESULTING FROM THE FOLLOWING:
                                                                     .
        A) USE # 1/0 MINIMUM.
                                                                     .
        B) FEEDER AMPACITY BASED ON NEC TABLE 310-16 SHALL BE EQUAL
           TO OR EXCEED FUSE OR CIRCUIT BREAKER SIZE (SEE NOTE 61.2)
                                                                     .
                    (11.1)  X  (L2 AMPS)  X  (LOOP FEET)
        C)     CM = ----------------------------------
                           (MAX LOOP VOLT DROP)
                                                                     .
           CM = CIRCULAR MILS
           L2 = LIST 2 CURRENT
                                                                     .
        EXAMPLE:
                                                                     .
        GIVEN THE FOLLOWING PARAMETERS:
                                                                     .
         * MAXIMUM EXPECTED  L2 DRAIN = 85A
         * FEEDER LENGTH = 180 FT. LOOP
         * MAX LOOP VOLTAGE DROP ON FEEDER = 1.25
                                                                     .
        CALCULATE:
                                                                     .
        1. OVERCURRENT PROTECTION DEVICE (OPD), CB OR FUSE
        2. FEEDER SIZE
                                                                     .
           OPD SIZE = (1.25)  X  (L2 DRAIN) = 106.25
                                                                     .
           NEXT OPD STANDARD SIZE = 110 AMPERES
                                                                     .
           TEST A - # 1/0 MINIMUM
                                                                     .
           TEST B - WIRE SIZE BASED ON NEC TABLE 310-16
                    75 DEGREE C COLUMN = # 2 AWG
                                                                     .
           TEST C - WIRE SIZE BASED ON FORMULA
                                                                     .
                         (11.1)  X  (85)  X  (180)
                    CM = -------------------------
                                   1.25
                                                                     .
                    CM = 135864  =  3/0
                                                                     .
           IF 3/0 IS NOT A STANDARD SIZE, USE 4/0
                                                                     .
     6. POWER FEEDERS ROUTING (OVERHEAD DISTRIBUTION):
        ROUTE PRIMARY FEEDERS ON OPEN CABLE TRAYS, USUALLY LADDER
        TYPE CABLE RACKS. KEEP THE -48V CONDUCTOR AND ITS ASSOCIATED
        RETURN CONDUCTOR PAIRED THROUGHOUT THE ENTIRE PATH. A BUS
        AND B BUS FEEDERS MAY GO ON THE SAME CABLE TRAY BUT SHOULD
               ------ CONTINUED TO THE LEFT ------
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        BE IN SEPARATE BUNDLES AND OPPOSITE SIDES OF CABLE RACK. IF
        TWO SEPARATE RACKS ARE AVAILABLE PLACE A AND B BUS CABLES ON
        TWO SEPARATE RACKS, SEE FIG. C310.
                                                                     .
        ROUTE SECONDARY POWER FEEDERS IN POWER COMPARTMENT OF LINEUP
        CABLE RACK MOUNTED OVER EQUIPMENT CABINETS, SEE FIGS. C220
        AND C230.
                                                                     .
     7. POWER FEEDERS INSTALLATION (UNDER RAISED FLOOR, NON - PLENUM):
        WHEN THE EQUIPMENT CABINETS ARE INSTALLED ON A RAISED FLOOR,
        AND ALL CABLING MUST BE DONE IN THE SPACE BELOW THE RAISED
        FLOOR, FOLLOW THE FOLLOWING GUIDELINES:
                                                                     .
        A) INSTALL PRIMARY POWER FEEDERS (FROM POWER PLANT TO
           5ESS PDF) ON LADDER TYPE CABLE RACKS OR EQUIVALENT. CABLE
           RACKS SHOULD BE SECURED TO STEEL CHANNELS ANCHORED TO THE
           CONCRETE SLAB. ROUTE A BUS AND B BUS FEEDERS ON SEPARATE
           CABLE RACKS OR ON OPPOSITE SIDES OF ONE CABLE RACK.
                                                                     .
        B) ROUTE SECONDARY POWER FEEDERS BELOW THE RAISED FLOOR ON
           THE CONCRETE SLAB IN NEAT BUNDLES AND KEEP THEM SEPARATED
           FROM SWITCHBOARD CABLES.
                                                                     .
        C) TO FACILITATE CHANGES SUCH AS GROWTH, DE-GROWTH AND
           INSPECTIONS, USE CABLE RACK BRIDGES WHEN SWITCHBOARD AND
           POWER CABLES CROSS OVER EACH OTHER. ALSO, RUN CABLES IN
           DEDICATED PATHS AND AVOID DIAGONAL RUNS AND INTERTWINING
           CABLES INTO A TANGLED MESS.
                                                                     .
     8. POWER FEEDERS INSTALLATION (UNDER RAISED FLOOR PLENUM):
        CABLING RULES HAVE NOT BEEN ESTABLISHED FOR TELEPHONE
        EQUIPMENT INSTALLATIONS WHERE AIR IS CIRCULATED UNDER THE
        RAISED FLOOR CAVITY FOR THE PURPOSE OF COOLING THE SWITCH
        ROOM.
                                                                     .
        AS OF ISSUE 1 OF THIS DRAWING, WE ARE STILL USING THE FACT
        THAT IN A TELEPHONE OFFICE UNDER THE EXCLUSIVE CONTROL OF
        THE COMMUNICATIONS UTILITIES, THE INSTALLATION IS EXEMPT
        FROM THE NATIONAL ELECTRICAL CODE, SEE NEC ART. 90-2B4.
                                                                     .
        ON CUSTOMER PREMISES, HOWEVER, THE NEC AND LOCAL CODES MAY
        APPLY. UNTIL RULES ARE ESTABLISHED GOVERNING THE INSTALLATION
        OF TELEPHONE EQUIPMENT POWER AND SIGNAL CABLES IN A PLENUM
        RAISED FLOOR, THE CUSTOMER TAKES ON THE RESPONSIBILITY OF
        THE INSTALLATION. LUCENT TECHNOLOGIES DOES NOT RECOMMEND
        THE PRACTICE OF CIRCULATING CONDITIONED AIR UNDER THE
        RAISED FLOOR CAVITY AT THIS TIME.
                                                                     .
     9. 5ESS PDF LOCATION:
        THE 5ESS PDF SHALL BE LOCATED TOWARD THE MIDDLE OF THE LINEUP
        AND EQUIPMENT THAT IT WILL ULTIMATELY SERVE. THIS IS NECES-
        SARY TO EQUALIZE SECONDARY POWER FEEDER LENGTHS AND REDUCE
        THE NEED FOR CABLE SPLICING TO COMPLY WITH MAXIMUM VOLTAGE
        DROP.

    
 62. AC POWER:
                                                                     .
     1. PROTECTED AC:
        AC POWER IS USED IN THE 5ESS SWITCH FOR MODEMS, TAPE UNIT,
        PRINTERS AND TERMINALS.
                                                                     .
        FOR IMPROVED RELIABILITY, IT IS RECOMMENDED THAT THE AC BE
        DERIVED FROM AN INVERTER. THE INVERTER DERIVED AC IS KNOWN
        AS PROTECTED AC. THE RECOMMENDED METHOD OF PROVIDING PROTEC-
        TED AC TO THESE LOADS, IS WITH A 1KVA INVERTER MOUNTED IN
        THE 5ESS MISCELLANEOUS CABINET.
                                                                     .
        IF PROTECTED AC IS ALREADY AVAILABLE IN THE HOST BUILDING, IT
        MAY BE USED, PROVIDED ALL THE GROUNDING AND DISTRIBUTION RE-
        QUIREMENTS SPECIFIED IN THIS DRAWING ARE FOLLOWED,
                                                                     .
        SEE FIGS. B230, B240, B250, B260 FOR AC DISTRIBUTION OPTIONS.
                                                                     .
     2. TEST EQUIPMENT OUTLETS:
        AC OUTLETS FOR TESTING AND TROUBLESHOOTING EQUIPMENT ARE
        SHOWN IN FIG. B190 AND B270.
                                                                     .
     3. AC DISTRIBUTION HARDWARE:
        UNLESS OTHERWISE SPECIFIED IN THIS DRAWING, COMPLY WITH THE
        NATIONAL ELECTRICAL CODE (NEC) AND/OR ANY APPLICABLE LOCAL
        CODE. UNLESS OTHERWISE SPECIFIED BY CUSTOMER REQUIREMENTS
        OR LOCAL CODES, USE EMT CONDUIT FOR AC DISTRIBUTION.
                                                                     .
     4. AC DISTRIBUTION WIRES:
        USE KS22641 THWN/THHN 600V OR EQUIVALENT WIRES.
                                                                     .
     5. AC GROUNDING:
        ALL AC DISTRIBUTION RACEWAYS AND LOADS MUST BE EQUIPPED WITH
        AN ACEG (AC EQUIPMENT GROUND) WIRE. ANY AC CONDUIT AND ACEG
        WIRE ENTERING THE ISOLATED GROUND PLANE OF THE 5ESS SYSTEM,
       ---------- CONTINUED ON NEXT SHEET ----------
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        SHALL BE BONDED TO THE GROUND WINDOW AND THEREAFTER ISOLATED
        FROM BUILDING GROUND OR ANY OTHER CONDUCTIVE SURFACE THAT IS
        NOT PART OF THE 5ESS ISOLATED GROUND PLANE. THE NO. 6 AWG
        BONDING JUMPER BETWEEN THE AC JUNCTION BOX AND THE GW SHALL
        BE 3 FEET MAXIMUM.
        SEE FIG. C130.
    
 63. MCC GROUNDING:
     ALL MCC (MASTER CONTROL CENTER) WORKSTATION FURNITURE COMPONENTS
     THAT HAVE CONDUCTIVE SURFACES MUST BE BONDED TOGETHER AND GROUND-
     ED. SEE FIGS. C290, AND C300.
     ALL MAINTENANCE TERMINALS AND PRINTERS EQUIPPED WITH AN ACEG
     WIRE SHALL BE CONSIDERED ADEQUATELY GROUNDED.

    
 64. INSTALLATION NOTES:
                                                                     .
     1. CRIMPING TOOLS:
        ALL CRIMP TYPE CONNECTORS USED ON POWER AND GROUNDING CONDUC-
        TORS SHALL BE CRIMPED WITH APPROVED PROFESSIONAL TOOLS, SUCH
        AS BURNDY Y35, Y39, Y46, Y750 OR THOMAS AND BETTS TOOLS USING
        COLOR CODED DIES, OR EQUIVALENT TOOLS.
                                                                     .
        ANY TOOL USED MUST LEAVE A IDENTIFICATION MARK ON THE
        CONNECTOR.
                                                                     .
     2. ANTI-OXIDIZING COMPOUND:
                                                                     .
        THE FOLLOWING GUIDELINES SHOULD BE USED IN DETERMINING
        WHEN AND IF ANTI-OXIDIZING COMPOUND SHOULD BE USED ON 5ESS
        SWITCH POWER AND GROUND CONNECTIONS:
                                                                     .
          DEFINITIONS:
                                                                     .
          UNPROTECTED METAL - DEFINED AS ANY OF THE FOLLOWING:
                                                                     .
            UNPLATED COPPER
            UNPLATED COPPER ALLOY
            UNPLATED STEEL
            ALUMINUM
            LEAD OR PLATED LEAD
            ANY METAL WITH EXPOSED SURFACE OF COPPER/COPPER ALLOY
              PLATE.
                                                                     .
          UNPROTECTED METAL COMBINATIONS - DEFINED AS ELECTRICAL
          CONTACT SURFACES THAT MAKE UP A SINGLE CONNECTION IN
          WHICH ONE OR MORE OF THE CONTACTING SURFACES IS AN
          UNPROTECTED METAL.
                                                                     .
          PROTECTED METAL - DEFINED AS METAL CONSISTING OF OR PLATED
          WITH ONE OF THE FOLLOWING MATERIALS:
                                                                     .
            TIN         SOLDER    NICKEL     SILVER      GOLD
            CHROMIUM    ZINC      CADMIUM    PLATINUM
                                                                     .
             I. UNPROTECTED METAL ELECTRICAL CONNECTIONS MADE BY
                CRIMPED OR MECHANICAL SCREW/NUT CONNECTIONS SHALL BE
                PROTECTED AGAINST OXIDATION BY APPLYING ANTI-OXIDIZING
                COMPOUND TO THE UNPROTECTED SURFACE.
                                                                     .
                A. UNPROTECTED METAL IS CONNECTED OR FASTENED TO
                   UNPROTECTED METAL.
                                                                     .
                B. UNPROTECTED METAL IS CONNECTED OR FASTENED TO
                   PROTECTED METAL.
                                                                     .
            II. THE FOLLOWING ELECTRICAL CONNECTION COMBINATIONS
                SHALL NOT REQUIRE THE APPLICATION OF ANTI-OXIDIZING
                COMPOUND:
                                                                     .
                A. PROTECTED METAL IS CONNECTED OR FASTENED TO
                   PROTECTED METAL.
                                                                     .
           III. IN ALL CASES, WHERE SOME DOUBT EXISTS, THE INHIBIT-
                ING COMPOUND SHOULD BE USED.
                                                                     .
                THE FOLLOWING IS AN EXAMPLE WHICH MAY HELP TO EXPLAIN
                THIS REQUIREMENT:
                                                                     .
                EXAMPLE: A TIN PLATED COPPER CONNECTOR CRIMPED
                         ON A TIN PLATED COPPER WIRE REQUIRES NO
                         INHIBITING COMPOUND, BUT WHEN THE TIN
               ------ CONTINUED TO THE LEFT ------
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                         PLATED COPPER CONNECTOR TANG IS
                         CONNECTED TO AN UNPLATED COPPER BAR,
                         THIS CONNECTION REQUIRES ANTI-OXIDIZING
                         INHIBITING COMPOUND.
                                                                     .
                THE ABOVE DOES NOT APPLY IF THE PRODUCT DOCUMENTATION
                SPECIFICALLY STATES ANTI-OXIDIZING COMPOUND APPLICA-
                TION REQUIREMENTS.

    
 65. CURRENT DRAIN DEFINITIONS:
                                                                     .
     1. LIST 1:
        USED TO SIZE BATTERIES AND RECTIFIERS. THESE DRAINS REPRESENT
        THE AVERAGE BUSY-HOUR CURRENT AT NORMAL OPERATING VOLTAGES.
                                                                     .
     2. LIST 2:
        USED TO SIZE FEEDER CABLES AND FUSES. THESE DRAINS REPRESENT
        THE PEAK CURRENT FOR A CIRCUIT OR A GROUP OF CIRCUITS UNDER
        WORST CASE OPERATING CONDITIONS. FOR EXAMPLE, A CONSTANT
        POWER LOAD REQUIRES MAXIMUM CURRENT AT MINIMUM OPERATING
        VOLTAGE. LIST 2 CURRENT MAY ALSO BE GENERATED BY CIRCUIT
        OPERATING VARIABILITY (TRAFFIC, TEST CONDITION, ETC.)
        WHILE AT NORMAL FLOAT VOLTAGE.
                                                                     .
     3. LIST 3:
        USED TO SIZE CONVERTER PLANTS. LIKE LIST 2 DRAINS, THESE
        DRAINS REPRESENT PEAK CURRENT, BUT UNLIKE LIST 2 DRAINS,
        THEY ARE AT A REGULATED OPERATING VOLTAGE PROVIDED BY
        CONVERTER PLANTS. NOTE THAT LIST 3 DRAINS ARE ESSENTIALLY
        L1 DRAINS FOR THOSE LOADS WITH NO CIRCUIT OPERATING
        VARIABILITY.
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