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	Changes from MIL-S-16036K w/ Amendment 3 to MIL-DTL-16036L
	Rationale for Changes

	Footer, page 1
	Footer, page 1
	Changed footer to read: “Comments, suggestions, or questions on this document should be addressed to: Commander, Naval Sea Systems Command, ATTN: SEA 05Q, 1333 Isaac Hull Avenue, SE, Stop 5160, Washington Navy Yard DC 20376-5160 or emailed to commandstandards@navsea.navy.mil, with the subject line “Document Comment”.  Since contact information can change, you may want to verify the currency of this address information using the ASSIST Online database at www.dodssp.daps.mil.”

Deleted Distribution Statement.
	Changed and deleted in accordance with MIL-STD-961E, paragraph 5.4.9.

	1.2  Classification
	1.2  Classification
	Added “Type I”, “Type II”, and “Type III”.
	Added for easy identification of the PIN.

	----
	1.3  Part or identifying number (PIN)
	Added PIN.
	Added in accordance with MIL-STD-961E, paragraph 5.6.2.2.

	----
	2.1  General
	Added new paragraph to read: “The documents listed in this section are specified in sections 3, 4, or 5 of this specification.  This section does not include documents cited in other sections of this specification or recommended for additional information or as examples.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements of documents cited in sections 3, 4, or 5 of this specification, whether or not they are listed.”
	Added in accordance with MIL-STD-961E, paragraph 5.7.1.

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Changed paragraph to read: “The following specifications, standards, and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.”
	Changed in accordance with MIL-STD-961E, paragraph 5.7.2.1.

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Changed headings to “FEDERAL SPECIFICATIONS”, “DEPARTMENT OF DEFENSE SPECIFICATIONS” and “DEPARTMENT OF DEFENSE STANDARDS”.
	Changed in accordance with MIL-STD-961E, paragraph 5.7.2.1.

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Corrected the titles of Federal Specifications:

A-A-208:  Ink, Marking, Stencil, Opaque (Porous and Non-Porous Surfaces)

TT-C-490:  Chemical Conversion Coatings and Pretreatments for Ferrous Surfaces (Base for Organic Coatings)

TT-P-645:  Primer, Paint, Zinc-Molybdate, Alkyd Type
	Corrected titles for accuracy.

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Deleted Federal Specifications:

L-P-387:  Plastic Sheet, Laminated, Thermosetting (for Designation Plates)

QQ-S-365:  Silver Plating, Electrodeposited: General Requirements for

QQ-S-763:  Steel Bars, Wire, Shapes, and Forgings, Corrosion Resisting
	Documents have been canceled.

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Corrected the titles and/or document identifiers for DoD Specifications:

MIL-S-901:  Shock Tests, H.I. (High-Impact) Shipboard Machinery, Equipment, and Systems, Requirements for

MIL-E-917:  Electric Power Equipment Basic Requirements

MIL-DTL-1222:  Studs, Bolts, Screws and Nuts for Applications Where High Degree of Reliability is Required, General Specification for

MIL-DTL-2212:  Contactors and Controllers, Electric Motor AC or DC, and Associated Switching Devices

MIL-R-2729:  Regulator-Exciter Systems, Voltage, A.C. Generator, Naval Shipboard Use

MIL-DTL-3661:  Lampholders, Indicator Lights, Indicator Light Housings, and Indicator Light Lenses, General Specification for

MIL-DTL-15024:  Plates, Tags, and Bands for Identification of Equipment, General Specification for

MIL-DTL-15090:  Enamel, Equipment, Light Gray (Navy Formula No. 111)

MIL-DTL-15109:  title unchanged

MIL-PRF-15160:  Fuses: Instrument, Power, and Telephone, General Specification for

MIL-DTL-16878:  title unchanged
	Corrected titles/document identifiers for accuracy.

	
	
	MIL-C-17361:  Circuit Breakers, Air, Electric, Insulated Housing (Shipboard Use), General Specification for

MIL-C-17587:  Circuit Breakers, Low Voltage, Electric Power, Air, Open Frame, Removable Construction

MIL-C-17588:  Circuit Breakers (Automatic-ALB-1) and Switch, Toggle (Circuit Breaker, Non-Automatic-NLB-1) Air, Insulated Housing, 125 Volts and Below, A.C. and D.C., (Naval Shipboard Use)

DOD-S-17773:  Switches, Bus Transfer, Electric Power Automatic and Manual (Metric)

MIL-PRF-19207:  Fuseholders, Extractor Post Type, Blown Fuse, Indicating and Nonindicating, General Specification for

MIL-PRF-19207/1:  Fuseholders, Extractor Post Type, Blown Fuse Indicating, Types FHL10U and FHL10G

MIL-PRF-19207/2:  Fuseholders, Extractor Post Type, Blown Fuse Indicating, Types FHL11U and FHL11G

MIL-PRF-19207/3:  Fuseholders, Extractor Post Type, Blown Fuse Indicating, Types FHL12U and FHL12G

MIL-PRF-19207/5:  Fuseholders, Extractor Post Type, Blown Fuse Indicating, Type FHL14G

MIL-PRF-19207/21:  Fuseholders, Extractor Post Type, Blown Fuse Indicating, Non-EMI/RFI Shielded and EMI/RFI Shielded, Type FHL32W and Type FHL32WS

MIL-PRF-19207/22:  Fuseholders, Extractor Post Type, Blown Fuse Indicating, Type FHL33W

MIL-PRF-19207/23:  Fuseholders, Extractor Post Type, Blown Fuse Indicating, Type FHL34W

MIL-PRF-19207/24:  Fuseholders, Extractor Post Type, Blown Fuse Indicating, Non-EMI/RFI Shielded and EMI/RFI Shielded, Type FHL35W and Type FHL35WS

MIL-R-19523:  Relays, Control

MIL-DTL-21604:  title unchanged

MIL-DTL-21604/5:  title unchanged

MIL-DTL-24552:  title unchanged
	

	
	
	MIL-DTL-24552/2:  title unchanged

MIL-N-25027/1:  Nut, Self-Locking, Heavy Hex, (Non-Metallic Insert) 250° and 450 °F, UNJC-3B, 1/4 through 2-1/2 Inch Nominal Diameters, Nickel-Copper Alloy

MIL-PRF-28750:  Relays, Solid-State, Sealed, General Specification for

MIL-DTL-28803:  Display, Optoelectronic, Readouts, Back Lighted Segmented, General Specification for

MIL-HDBK 46855:  Human Engineering Program Process and Procedures
	

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Deleted Military Specifications:
	

	
	
	MIL-R-2033:  Relays for Naval Shipboard Electrical Service
	Document is inactive for new design and is no longer applicable.

	
	
	MIL-C-16173:  Corrosion Preventive Compound, Solvent Cutback, Cold-Application
	Document is no longer used in this specification.

	
	
	MIL-T-16366:  Terminals, Electrical Lug and Conductor Splices, Crimp-Style
	Document is inactive for new design and is no longer applicable.

	
	
	MIL-W-16878/3:  Wire, Electrical, Polyvinyl Chloride (PVC) Insulated, 105 °C, 3000 Volts (Not for Navy Shipboard Use)
	Document is no longer used in this specification.

	
	
	MIL-E-17555:  Electronic and Electrical Equipment, Accessories, and Provisioned Items (Repair Parts): Packaging of
	Document is no longer used in this specification.

	
	
	MIL-S-18396:  Switches, Meter and Control, Naval Shipboard
	Document has been canceled without replacement.

	
	
	MIL-F-21346:  Fuseholders, Block, and Shroud Type, and Associated Fuse Clips; General Specification for
	Document has been canceled without replacement.

	
	
	MIL-F-21346/1:  Fuse Clip, Electrical; Styles FC21, FC22, FC23, and FC25
	Document has been canceled without replacement.

	
	
	MIL-M-24350:  Monitor, Reverse Power, Electrical Power (Naval Shipboard Use)
	Document has been canceled without replacement.
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	MIL-R-24563:  Relay, Alternating Current, Power-Sensing
	Document has been canceled and replaced with MIL-M-24350, which has been canceled without replacement.

	
	
	MIL-T-55164:  Terminal Boards, Molded, Barrier, Screw and Stud Types, and Associated Accessories, General Specification for
	Document has been canceled; A-A-59125 was added in its place.

	
	
	MIL-T-55164/2:  Terminal Boards, Molded, Barrier, Screw Type, Class 38TB
	Document has been canceled; A-A-59125/2 was added in its place.

	
	
	MIL-T-55164/3:  Terminal Boards, Molded, Barrier, Screw Type, Class 39TB
	Document has been canceled; A-A-59125/9 was added in its place.

	
	
	MIL-STD-12:  Abbreviations for Use on Drawings, and in Specifications, Standards and Technical Documents
	Document has been canceled; ASME Y14.38M was added in its place.

	
	
	MIL-STD-109:  Quality Assurance Terms and Definitions
	Document has been canceled and is not referenced in Sections 3, 4, or 5.

	
	
	MIL-STD-248:  Welding and Brazing Procedure and Performance Qualification
	Document has been canceled; NAVSEA S9074-AQ-GIB-010/248. was added in its place.

	
	
	MIL-STD-278:  Welding and Casting Standard
	Document has been canceled; NAVSEA S9074-AQ-GIB-010/278. was added in its place.

	
	
	MIL-STD-462:  Electromagnetic Interference Characteristics, Measurement of
	Document has been canceled and replaced with MIL-STD-461,which is already included in this specification.

	
	
	MIL-STD-471:  Maintainability Verification/Demonstration/Evaluation
	Document has been canceled.

	
	
	DOD-STD-2000-4:  General Purpose Soldering Requirements for Electrical and Electronic Equipment
	Document has been canceled.

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Added Military Specifications:
	

	
	
	MIL-DTL-16878/32:  Wire, Electrical, Silicone Rubber Insulated, 200 °C, 1000 Volts, Glass Braid Covering, Abrasion Resistant
	Replacement for MIL-DTL-16878/3.

	
	
	A-A-59125:  Terminal Boards, Molded, Barrier Screw and Stud Types and Associated Accessories
	Replacement for MIL-T-55164.

	
	
	A-A-59125/2:  Terminal Boards, Molded, Barrier Screw Type, Class 38TB
	Replacement for MIL-T-55164/2.

	
	
	A-A-59125/9:  Terminal Boards, Molded, Barrier Stud Type, Class 3TB
	Replacement for MIL-T-55164/3.

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Corrected the title of DoD Standard:

MIL-STD-461:  Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment
	Corrected title for accuracy.

	2.1.1  Specifications and standards
	2.2.1  Specifications, standards, and handbooks
	Added parenthetical source statement to read: “(Copies of these documents are available online at http://assist.daps.dla.mil/quicksearch/ or www.dodssp.daps.mil or from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA  19111-5094.)”
	Added in accordance with MIL-STD-961E, paragraph 5.7.2.1.4.

	2.1.2  Other government publications
	2.2.2  Other Government documents, drawings, and publications
	Changed paragraph to read: “The following other Government documents, drawings, and publications form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.”
	Changed in accordance with MIL-STD-961E, paragraph 5.7.2.2.

	2.1.2  Other government publications
	2.2.2  Other Government documents, drawings, and publications
	Added NAVSEA documents:

S9074-AQ-GIB-010/248:  Requirements for Welding and Brazing Procedure and Performance Qualification

S9074-AR-GIB-010/278:  Requirements for Fabrication Welding and Inspection, and Casting Inspection and Repair for Machinery, Piping, and Pressure Vessels
	Replacements for canceled Military Standards MIL-STD-248 and MIL-STD-278.

	2.1.2  Other government publications
	2.2.2  Other Government documents, drawings, and publications
	Changed “Department of Labor” heading to “Code of Federal Regulations”.

Changed the document identifier to 29 CFR1910.

Updated the parenthetical source statement to include a web address.
	Changed to reflect proper naming convention.

	2.2  Other publications
	2.3  Non-government publications
	Changed paragraph to read: “The following documents form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.”
	Changed in accordance with MIL-STD-961E, paragraph 5.7.3.

	2.2  Other publications
	2.3  Non-government publications
	Added:

AMERICAN NATIONAL STANDARDS INSTITUE (ANSI)/ AMERICAN SOCIETY FOR QUALITY CONTROL (ASQC)

A8402:  Quality Management and Quality Assurance –Vocabulary

(Copies of this document are available from the American National Standards Institute, 25 W. 43rd St, 4th Floor, New York, NY 10036 or http://webstore.ansi.org/ or the American Society for Quality Control, Customer Service Department, P.O. Box 3066, Milwaukee, WI 53201-3066.)
	Replacement for MIL-STD-5164.

	2.2  Other publications
	2.3  Non-government publications
	Added:

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME Y14.38:  Abbreviations and Acronyms

(Copies of these documents are available from the American Society of Mechanical Engineers, 345 East 47th Street, New York, NY  10017-2392 or www.asme.org.)
	Replacement for MIL-STD-12.

	2.2  Other publications
	2.3  Non-government publications
	Changed “American Society for Testing and Materials (ASTM)” to “ASTM International”.
	Changed to reflect new name.

	2.2  Other publications
	2.3  Non-government publications
	Corrected the titles of ASTM publications:

A240:  Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications (DoD adopted)

A666:  Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar (DoD adopted)

B187:  Standard Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod, Bar, and Shapes (DoD adopted)

B221:  Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes (Metric) (DoD adopted)
	Corrected titles for accuracy.

	2.2  Other publications
	2.3  Non-government publications
	Deleted ASTM publications:

A457:  Standard Specification for Hot-Worked, Hot-Cold-Worked, and Cold-Worked Alloy Steel Plate, Sheet, and Strip for High Strength at Elevated Temperatures

A570:  Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, Structural Quality (DoD adopted)
	Documents have been withdrawn.

	2.2  Other publications
	2.3  Non-government publications
	Added ASTM publications:

A1011:  Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability
	Replacement for A-570.

	
	
	B700:  Standard Specification for Electrodeposited Coatings of Silver for Engineering Use
	Replacement for QQ-S-365

	
	
	D709:  Standard Specification for Laminated Thermosetting Materials
	Replacement for L-P-387

	2.2  Other publications
	2.3  Non-government publications
	Changed “Steel Structures Painting Council (SSPC)” heading to “Society for Protective Coatings (SSPC)”.
	Changed to reflect the correct name of the non-government standards body.

	2.2  Other publications
	2.3  Non-government publications
	Corrected the titles of SSPC publications:

SP 2:  Hand Tool Cleaning

SP 3:  Power Tool Cleaning (DoD adopted)
	Corrected titles for accuracy.

	2.2  Other publications
	2.3  Non-government publications
	Updated the parenthetical source statement to include a web address and give updated mailing address.
	Corrected for accuracy.

	2.3  Order of precedence
	2.4  Order of precedence
	Changed paragraph to read: “In the event of a conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specification exemption has been obtained.”
	Changed in accordance with MIL-STD-961E, paragraph 5.7.4.

	3.1  First article
	3.1  First article
	Changed paragraph to read: “When specified (see 6.2), a sample shall be subjected to first article inspection in accordance with 4.4.”
	Changed in accordance with MIL-STD-961E, paragraph 5.8.5.

	----
	3.2.3  Design life
	Added new paragraph:

All switchboards and switchboard equipment that are detailed in this specification shall have a minimum design life of not less than 30 years.  Specific components not meeting this requirement shall be identified in the contract or order (see 6.2).
	Updating of requirements.

	----
	3.3.1.4  Polyvinyl chloride (PVC)
	Added new paragraph:

PVC material shall not be used.  Unless otherwise specified in the contract or order (see 6.2), PVC use will be allowed only if it is a part of or integral to the leads of a component or as a constituent or integrated element of a component.
	Updating of requirements.

	3.3.2  Recovered materials
	3.3.2  Recycled, recovered, or environmentally preferable materials
	Changed paragraph to read: “Recycled, recovered, or environmentally preferable materials should be used to the maximum extent possible, provided that the material meets or exceeds the operational and maintenance requirements, and promotes economically advantageous life cycle costs.”
	Changed in accordance with MIL-STD-961E, paragraph 5.8.7.

	3.4
	3.4
	Changed MIL-H-46855 to MIL-HDBK-46855.
	Updating document identifier.

	3.4.1.1
	3.4.1.1
	(f) Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.

(i) Changed MIL-T-24552 to MIL-DTL-24552.

(j)
Deleted “, conforming to MIL-M-24350”.
	Updating of requirements.

MIL-M-24350 canceled

	3.4.1.1.1
	3.4.1.1.1
	(f)
Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.

(i)
Deleted “in accordance with MIL-R-24563”.

(m)
Deleted “, conforming to MIL-M-24350”.
	Updating of requirements.

MIL-R-24563 canceled

MIL-M-24350 canceled

	3.4.1.1.1.1
	3.4.1.1.1.1
	Added new item:

p.
One ac ammeter for each casualty power terminal furnished for reading one phase of casualty power current.
	Updating of requirements.

	3.4.1.1.2
	3.4.1.1.2
	(f)
Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.
	Updating of requirements.

	3.4.1.3
	3.4.1.3
	(f)
Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.
	Updating of requirements.

	3.4.1.4
	3.4.1.4
	(e)
Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.

(f)
Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.
	Updating of requirements.

	3.4.1.4.2
	3.4.1.4.2
	Added new item:

k.
For shore power switchboard units with more than four (4) shore power breakers installed, one multi-position selector switch to allow one of a selected number of different shore power receptacles to act as the master circuit.  Necessary devices, including potential transformers, shall be provided on this receptacle circuit for metering and synchronizing of shore power and the switchboard bus across the shore power breakers.
	Updating of requirements.

	3.4.1.5.4
	3.4.1.5.4
	(t)
Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.
	Updating of requirements.

	
	
	(u)
Changed to (…laminated plastic conforming to grades ES-1, ES-2 or ES-3 of ASTM D709, aluminum alloy conforming…)
	Updating document identifier.

	
	
	Changed (old) to (dd).
	Correcting typo.

	3.4.1.5.5
	3.4.1.5.5
	(e)(7) 
Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.
	Updating of requirements.

	3.4.1.5.6
	3.4.1.5.6
	(a)(3)    Changed to (…laminated plastic conforming to grades ES-1, ES-2 or ES-3 of ASTM D709, aluminum alloy…)
	Updating document identifier.

	3.4.1.9
	3.4.1.9
	Deleted last sentence.
	Deleted because reference contained within the sentence is canceled.

	3.4.2.1
	3.4.2.1
	(f) Changed to “One dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.”

(h)
Changed MIL-T-24552 and MIL-T-24552/2 to MIL-DTL-24552 and MIL-DTL-245.52/2 respectively.
	Updating of requirements.
Updating document identifiers.

	3.4.4.1
	3.4.4.1
	Changed MIL-T-24552 and MIL-T-24552/1 to MIL-DTL-24552 and MIL-DTL-245.52/1 respectively.
	Updating document identifiers.

	3.4.5.2
	3.4.5.2
	(c)
Changed to “Dead front fuse panel for…” and added at end “Dead front fuseholders shall be of the type listed in 3.14.2.1 in accordance with MIL-PRF-19207.
	Updating of requirements.

	3.5.6.2
	3.5.6.2
	Changed MIL-S-1222 to MIL-DTL-1222.
	Updating document identifier.

	----
	3.5.8.1
	Added new paragraph:

Compartmentation for switchgear equipped with arc fault detectors.  Compartmentation for switchgear which utilizes Arc Fault Detection (AFD) shall be similar to that of 3.5.8 with the exception that the gap between the units internal subdivision barrier and the horizontal plane at the bottom of the switchboard shall not exceed ¾ inches.  All other gaps shall not exceed 3⁄16 inch.
	Updating of requirements.

	3.5.11
	3.5.11
	Change to read “…Steel conforming to ASTM A1011 shall be used for plates and sheets.)…
	Replacement for ASTM A570.

	3.5.13
	3.5.13
	Changed MIL-STD-278 to NAVSEA Technical Publication S9074-AR-GIB-010/278.
	Replacement for canceled Military Standard MIL-STD-278.

	3.5.14
	3.5.14
	Changed “Units” to “Sections”.
	Updating of requirements.

	3.5.15
	3.5.15
	Deleted.
	Spec canceled.

	3.6.2
	3.6.2
	Changed paragraph to read:

Insulation distances in air and surface creepage distances on insulating materials for equipments shall conform to the applicable specifications.  For all other live parts, such as bus work, and bus to component line-side and load-side stud connections on circuit breaker bases which have a frame size greater than 100 amperes, values shall meet the applicable creepage and clearance distances in table I.  See 3.10.18 for 100 ampere circuit breaker connection requirements.
	Updating of requirements.

	----
	3.6.2.2
	Add new paragraph to read:

Insulation resistance.  Insulation resistance from phase to phase and from any phase to the frame/chassis of the switchgear shall not be less than 10 megohms at 25 °C. 
	Updating of requirements.

	3.7.1
	3.7.1
	After "...removable enclosing panels." Added:

Removable sheets and panels on the front and rear shall be provided with lifting handles. All removable sheets and panels shall be provided with a minimum of two alignment pins.  Alignment pins or devices shall be staggered or have a unique arrangement in order to prevent interchangeability of panel fronts or rears between units of the same switchboard section and units of other switchboards sections within the same switchboard group or ship’s compartment.
	Updating of requirements.

	3.10.3
	3.10.3
	Changed MIL-W-16878 to MIL-DTL-16878.  Changed MIL-W-16878/3 to MIL-DTL-16878/32.
	Updating document identifiers.

	3.10.5
	3.10.4
	Changed MIL-W-16878/3 to MIL-DTL-16878/32.
	Updating document identifier.

	TABLE II
	TABLE II
	Added new line item:

2 (1/4-inch apart)

2-1/2 x 1/4

1.250

1610

1610


	Updating of requirements.

	3.10.10
	3.10.9
	Deleted first two sentences and replaced with:

Silver surfacing of buses and connections shall be electrodeposited Type 1, Grade A, B or C silver coatings as specified in ASTM B700.  Silver coatings shall conform to the requirements of ASTM B700 with the exception that the silver plate shall be not less than 0.0002-inch thick.
	Updating of requirements.

	3.10.11
	3.10.10
	Changed QQ-S-763 to SAE-AMS-QQ-S-763.  Changed MIL-S-1222 to MIL-DTL-1222.  Changed MIL-STD-248 to Naval Technical Publication S9074-AQ-GIB-010/248.
	Replacement of canceled documents.

	TABLE III
	TABLE III
	Replaced Table III.
	Updating of requirements.

	3.10.14
	3.10.13
	Replaced “power source” with “feeder circuit breaker element rating”

Modified as follows:  “…the sum of the active and spare (including blank(s)) circuit breaker frame sizes (maximum current rating ) supplied, but not exceeding the main bus rating.  Main bus taps and branch bus taps feeding one or two circuit breakers shall be sized based on 100 percent of the active and spare (including blank(s)) circuit breaker frame sizes supplied, but not exceeding the main bus rating.”
	Updating of requirements.

	3.10.15
	3.10.14
	Deleted paragraph and replaced with:

Bus bar insulation. When specified (see 6.2), bus bars within the switchboard shall be insulated with MIL-E-22118 materials or other approved electrical insulating materials or compounds to improve creepage distances.  When insulating varnish is utilized the coating shall be flexible, tough, moisture and acid resisting, and shall have an insulation resistance value of at least 500 volts per mil of thickness.  One coat 0.004 to 0.006 inch thick, shall be applied.  Before painting, burrs and sharp edges shall be reamed and bus bars cleaned to remove dust, grease, oil or other foreign material.  Paint may be applied by spraying or flowed on with a soft bristle brush when spraying is impractical.  Coatings shall be free from pinholes.  Bus bars shall be painted before assembly up to ¼ to ½ inch from joint area.  All current-carrying parts, including bus joints and connections, shall be insulated upon completion of final shipboard assembly.  A hard copy of installation instructions shall be provided by the switchboard manufacturer and installation instructions shall include a list of joints that are required to be insulated during installation as well as procedures for insulating the listed joints.
	Updating of requirements.

	3.10.16
	3.10.15
	Deleted and substituted the following:

(a) Cable lug terminals installed on all cables entering or within the switchboard shall be crimp type (CLC) or crimp type with water-seal insulation grip (CLCG).  

(b) The material used for current-carrying parts of lug terminals shall be a copper alloy.    

(c) The lug terminals shall be capable of being attached to cables and wires by crimping.  When so crimped, cable strands shall not be severed nor shall the connector crack.  Prior to assembly and crimping, a light coating of corrosion preventive paste in accordance with MIL-C-11796 shall be applied to the conductor and the interior of the terminal lug barrel (see 6.2.1)."

(d) CLC or CLCG lug terminals shall be used with ACB circuit breakers or bus bar applications.

1. Type CLC lug terminals shall be in accordance with the requirements of table III except unless otherwise specified.  CLC type lug terminals shall be furnished without bolt holes.  Where bolt holes are required, dimensions shall comply with table III unless otherwise specified.  Unless otherwise specified, tongue shape shall be rectangular.  The wire barrel for  the conductor shall have the proper clearance over the conductor diameter (see figure 3) to permit ready assembly and crimping with the proper tool.
2. Type CLCG lug terminals shall conform to all the requirements for type CLC and those specified in Table IV.  Length and cable designation specified in Table IV shall apply to lug terminals for single-conductor propulsion cables only.  Application of the CLCG type lug terminal for general wiring shall be in accordance with NAVSEA Drawing 803-5001027, Section 1.  Unless otherwise specified, lug terminals shall have a closed-end barrel and an enlarged extension or shroud at the center end of the barrel to receive the conductor insulation to permit water sealing by means of crimping (see figure 4).  The wire barrel for the cable and the shroud or enlarged extension shall have proper clearance to permit ready assembly and to provide watertightness and pull-out strength after crimping.  Overall length and shroud diameter of the lug terminals for general wiring shall be determined by the cable to which the lug terminals are to be applied.   Assembly of the  lug terminal to the cable shall not require more than two operations:  one, to attach the lug terminal to the conductor; and two, to compress the shroud around the conductor insulation.

(e) Contact surfaces of lug terminals shall be silver-plated in accordance with ASTM B-700.  Any surface of a lug terminal which there is to be a transfer of current shall be considered a contact surface.  The finish shall be type I (matte), except that type II (semi-bright) is permissible.  The finish shall be not less than 0.0003 inch thick.

(f) Cable lug terminals shall not be installed on spare circuit breakers to which a cable is not attached.

(g) For all cables of 14 AVG (4000 mils) and larger, cable lug terminals shall be secured by means of locking devices in accordance with 3.5.12.3.

(h)
Cable lug terminals for cables entering a switchboard may be furnished by the installing activity (see 6.2.1).
	Updating of requirements.

	3.10.19.1
	3.10.18.1
	Modified to read:

Insulation distances.  Bus to component stud line side and load side connections on 100 ampere frame circuit breaker bases shall meet the following requirements:

a.
Bus connections within 4 inches of the bus/component stud connection, shall meet the clearance distances of MIL-E-917.  

b.
Bus connections greater than 4 inches from the bus/component stud connection shall meet the clearance values of Table I.

c.
Creepage distance shall be in accordance with values provided in Table I.
	Updating of requirements

	3.11.1
	3.11.1
	Changed MIL-W-16878 to MIL-DTL-16878.  Changed MIL-W-16878/3 with MIL-DTL-16878/32.
	Updating document identifiers.

	3.13
	3.13
	Deletes the first sentence.  Changed MIL-S-21604 and MIL-S-21604/5 to MIL-DTL-21604 and MIL-DTL-21604/5 respectively.
	MIL-S-18396 is canceled.  Updating document identifiers.

	3.14
	3.14
	Changed MIL-R-15160 to MIL-PRF-15160.

Deleted “and MIL-F-21346”.

Modified the last sentence as follows “Fuses, fuseholders and fuseclips shall be silver plated in accordance with MIL-PRF-15160.  Fuseholders shall be dead front type with blown fuse indicator in accordance with MIL-PRF-19207.”
	Updating document identifier.

MIL-F-21346 is canceled.

Updating of requirements.

	3.14.2.1
	3.14.2.1
	Changed MIL-F-19207 to MIL-PRF-19207.
	Updating document identifier.

	3.14.2.2
	3.14.2.2
	Deleted last sentence.
	Documents are canceled without replacement.

	3.14.3
	3.14.3
	Changed MIL-T-55164, MIL-T-55164/2 and MIL-T-55164/3 to A-A-59125, A-A-59125/2 and A-A-59125/9 respectively.
	MIL-Specs are canceled and replaced with CIDs.

	3.15.2
	3.15.2
	Changed MIL-R-28803 to MIL-DTL-28803.
	Updating document identifier.

	3.15.4
	3.15.4
	Deleted “, shall conform to MIL-R-2033 and”

Changed MIL-C-2212 to MIL-DTL-2212.

Changed MIL-R-28750 to MIL-PRF-28750.
	MIL-R-2033 is inactive for new design.  Updating document identifiers.

	3.15.6
	3.15.6
	Changed MIL-R-15109 to MIL-DTL-15109.
	Updating document identifier.

	3.15.7
	3.15.7
	Deleted.
	MIL-M-24350 is canceled.

	3.16
	3.16
	Changed MIL-L-3661 to MIL-DTL-3661.
	Updating document identifier.

	3.17.2
	3.17.2
	Modified second sentence to read:

It shall extend approximately 4 inches out over the face of the front panels and 4 inches beyond the rear of the switchboard structure or rear panel, if applicable.
	Updating of requirements.

	3.19.2.1.2
	3.19.2.1.2
	Changed MIL-E-15090 to MIL-DTL-15090.
	Updating document identifier.

	3.19.2.2.2
	3.19.2.2.2
	(b)  Changed MIL-E-15090 to MIL-DTL-15090.
	Updating document identifier.

	3.20.1
	3.20.1
	Changed MIL-P-15024 to MIL-DTL-15024.
	Updating document identifier.

	3.20.3.1
	3.20.3.1
	Changed MIL-P-15024 to MIL-DTL-15024.
	Updating document identifier.

	3.20.5
	3.20.5
	Changed MIL-STD-12 to ASME Y14.38.
	Replacement for canceled document.

	3.20.6
	3.20.6
	Changed MIL-P-15024 to MIL-DTL-15024.
	Updating document identifier.

	3.20.7.1
	3.20.7.1
	Changed paragraph to read:

For circuit breakers with electronic trip elements that are installed in switchboards and load center switchboards, the information nameplate shall list the circuit number, equipment serviced, location of equipment (for equipment located outside of the compartment in which the breaker is located), approximate full load (for single load circuits only), circuit breaker type, element setting, short time pick-up (STPU) in amperes, short time delay (STD) range in seconds or as a band number (to match the designation listed on the circuit breaker short time delay band dial; ex. Min, 1, 2, 3, etc.), the instantaneous pickup (INST) setting in amperes, and, where applicable, the long time pickup (LTD) setting in amperes.”

CIRCUIT NUMBER

NAME OF APPARATUS OR CIRCUIT CONTROLLED

LOCATION OF EQUIPMENT APPARATUS OR SPACE SERVED

LOAD = A          CKT BKR TYPE          ELEMENT SETTING

STPU = A      STD =      INST = A      LTD = A (FOR ACB TYPE BKR ONLY)
	Updating of requirements.

	3.21
	3.21
	Deleted first sentence “Ordinarily no tools are required to be furnished with switchboards.”
	Updating of requirements.

	4.  QUALITY ASSURANCE PROVISIONS
	4.  VERIFICIATION
	Changed Section title.
	Changed in accordance with MIL-STD-961E, paragraph 5.9.

	4.1  Responsibility for inspection
	Deleted.
	Deleted.
	Deleted in accordance with MIL-STD-961E, paragraph 5.9.1.

	4.1.1  Responsibility for compliance
	Deleted.
	Deleted.
	Deleted in accordance with MIL-STD-961E, paragraph 5.9.1.

	4.1.2  Terms and definitions
	Deleted.
	Deleted.
	Deleted in accordance with MIL-STD-961E, paragraph 4.17.  Definitions in the text shall include a parenthetical phrase referring to the applicable definition listed in Sect. 6.

	4.3  Inspection conditions
	Deleted.
	Deleted.
	This is unnecessary verbiage.

	4.2  Classification of inspections
	4.1  Classification of inspections
	Changed “quality conformance inspection” to “conformance inspection”.
	Old verbiage.  Updated in accordance with MIL-STD-961E, paragraph 5.9.2.

	4.4  First article inspection
	4.2  First article inspection
	Changed paragraph to read: “First article inspection shall be performed on electrical power dead-front, switchboard sections when a first article sample is required (see 3.1).  This inspection shall include the examination and tests of 4.4 and Table VI.”
	Changed in accordance with MIL-STD-961E, paragraph 5.9.4.1.

	4.5  Quality conformance inspections
	4.3  Conformance inspection
	Changed paragraph to read: “Conformance inspection shall include the examination and tests of 4.4 and Table VI.”
	Changed to include removal of “quality” conformance, and to meet the requirements of MIL-STD-961E, paragraph 5.9.4.3.

	4.6.3.2
	4.4.3.2
	Changed test to read:

“…in accordance with test method 1 of appendix B of MIL-HDBK-470.”
	Replacement for MIL-STD-471.

	4.6.3.3
	4.4.3.3
	Modified to read “…shall be conducted on switchboard section in accordance with…”

Deleted the second, third and fourth sentences.

Deleted Table VI.

Replaced unit/units with section/sections as applicable.
	Updating of requirements.

	4.6.3.4
	4.4.3.4
	Changed paragraph to read:

Switchboard sections (see 6.3.7) shall pass Type A, Grade A high-impact shock testing in accordance with MIL-S-901.  All lengths of ship’s cabling simulating the shipboard installation, and all equipment and buswork shall be installed on the switchboard section during testing.  Equipment which has not been individually qualified to high-impact shock testing may be used in the switchboard.  However, the complete switchboard shall pass high-impact shock testing, regardless of whether the installed equipment was individually shock qualified.  The test shall be conducted with the section energized with no load.
	Updating of requirements.

	4.6.3.4.3
	4.4.3.4.3
	Changed paragraph to read:

Extension of shock and vibration tests.  Extension of satisfactory shock test results to other sections shall be in accordance with the requirements of MIL-S-901. Extension of vibration test results to other sections shall meet the requirements as specified in the contract or order.  Determination for tests extension shall include, but shall not be limited to, the following criteria:

(a) Change in weight and mass.

(b) Change in center-of gravity.

(c) Change in moments-of-inertia.

(d) Changes in dimensions. (i.e. height and footprint)

(e) Changes in circuit breaker frame sizes, locations and quantities.

(f) Change in materials or size and location of structural members.

(g) Changes in method of circuit breaker mounting.

(h) Changes in bus bar arrangement or method of support.

(i) Changes in ship mounting classification. (i.e. deck or hull mounting)

(j)
Changes in mounting orientation. (i.e. athwartship or fore/aft).
	Updating of requirements.

	4.6.3.8
	4.4.3.8
	Changed MIL-STD-462 to MIL-STD-461.
	Incorrect reference was cited.

	----
	4.4.3.10
	Added new paragraph:

Insulation resistance.  Insulation resistance tests shall be performed on the switchboard section(s) before and after shock testing.  Insulation resistance shall be measured with a 500 V test potential in accordance with MIL-E-917.  With all circuit breakers closed, the insulation resistance shall be measured from phase to phase and between each phase and the switchboard frame/chassis.  Insulation resistance shall not be less than 10 megohms at 25 °C for any readings before and after shock testing.
	Updating of requirements.

	4.6.4  Test reports
	Deleted.
	Deleted.
	This paragraph did not comply with MIL-STD-961E, paragraph 4.3.

	4.7  Inspection of packaging
	Deleted.
	Deleted.
	Packaging requirements are located in Section 5.

	5.  PACKAGING
	
	Removed parenthetical note.
	Not required in accordance with MIL-STD-961E.

	5.1 Preservation, packing, and marking.
	5.1  Packaging
	Changed paragraph to read: “For acquisition purposes, the packaging requirements shall be as specified in the contract or order (see 6.2).  When packaging of materiel is to be performed by DoD or in-house contractor personnel, these personnel need to contact the responsible packaging activity to ascertain packaging requirements.  Packaging requirements are maintained by the Inventory Control Point’s packaging activities within the Military Service or Defense Agency, or within the military service’s system commands.  Packaging data retrieval is available from the managing Military Department’s or Defense Agency’s automated packaging files, CD-ROM products, or by contacting the responsible packaging activity.”
	Changed in accordance with MIL-STD-961E, paragraph 5.10.

	6.  NOTES
	Parenthetical note
	Added parenthetical note to read: “(This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.)”
	Added in accordance with MIL-STD-961E, paragraph 5.11.1.

	6.2  Ordering data
	Deleted.
	Deleted.
	Deleted in accordance with MIL-STD-961E, paragraph 5.11.3.  Acquisition requirements are listed in paragraph 6.2.

	6.2.1
	6.2
	Deleted:

(k)
If switchboard manuals do not contain the specified information (see appendix B, 30.1).
Added:

(nn)
If design life of switchboard or any of its components are less than that specified (see 3.2.3)

(oo)
If equipment or components used are made of or contain PVC material (see 3.3.1.4)
	Deleted because Appendix B is no longer included in the document (reason below).

Updating of requirements.

	6.2.2  Data requirements

6.2.2.1
	Deleted.
	Deleted.
	This is not a data product specification, therefore, in accordance with MIL-STD-961E, paragraph 5.11.4 it should not be included in this specification.

	6.2.2.2  Technical manuals
	Deleted.
	Deleted.
	This is not a technical manual specification, therefore, in accordance with MIL-STD-961E, paragraph 5.11.5 it should not be included in this specification.

	6.2.3 Acquisition management systems
	Deleted.
	Deleted.
	If these items are to be addressed, they should be addressed in Section 3.

	6.3  First article
	Deleted.
	Deleted.
	First article requirements appear in Section 3; they do not belong in Section 6.

	6.4  Provisioning

6.4.1

Table VII
	Deleted.
	Deleted.
	This is contractual information that shall not appear within the specification.

	6.5  Definitions
	6.3  Definitions
	Alphabetized.
	Alphabetized in accordance with MIL-STD-961E, paragraph 4.17.

	6.6  Sub-contracted material and parts
	Deleted.
	Deleted.
	This is contractual information that shall not appear within the specification.

	6.8  Subject term (key word) listing
	6.5  Subject term (key word) listing
	Deleted the following words from the list to bring it in compliance with MIL-STD-961:

Carcinogens, fuse, insulation, ozone, polarity, terminal block, terminal board
	Updating of requirements in accordance with MIL-STD-961E.

	6.9  Changes from previous issue
	6.6  Changes from previous issue
	Changed paragraph to read: “Marginal notations are not used in this revision to identify changes with respect to the previous issue due to the extent of the changes.”
	Changed in accordance with MIL-STD-961E, paragraph 5.11.13.

	Appendix A
	Deleted.
	Deleted.
	This information should be acquired in the contract, not within the specification.

	Appendix B
	Deleted.
	Deleted.
	This information should be acquired in the contract, not within the specification.

	Figure 2
	Figure 2
	Replaced first sheet with new figure.
	Updating of requirements.

	Figure 8
	Figure 8
	Modified dimension line.
	Updating for accuracy.

	Figure 9
	Figure 9
	Diagram 8 – deleted “and Aluminum”

Diagram 9 – deleted “Maximum Bus Size 2-1/4x4 Bars/Phase for Aluminum”

Diagram 10 – deleted “3-1/4x6 Bars/Phase for Aluminum”
	Updating of requirements.

	----
	Appendix A
	Added Table II from MIL-S-16036J for Aluminum bus bar only.  Did not include columns for copper bus bars.
	Provided for reference only.
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