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Title: VME CHASSIS
1.0
SCOPE

1.1
This specification, in conjunction with associated drawing(s) and other applicable documents, defines the design requirements, configuration, materials, quality assurance, inspection, testing, workmanship, cleaning, and packaging for VME Chassis.

1.2
Associated Equipment

The VME chassis shall operate with the associated equipment listed in 6.8.

2.0
APPLICABLE DOCUMENTS

The following documents form a part of this specification to the extent specified herein. Unless otherwise specified, the issue date or revision level shall be that in effect on the date of the Invitation to Quote. Exceptions must be approved in writing by BNL.

Number



Title

BNL-Q​A‑101

BNL Seller Quality Assurance Re​quirements

ANSI/IEEE Std 1014
 VMEbus Specification Manual

3.0
REQUIREMENTS
3.1
Preproduction (Qualification)

This specification makes provisions for Preproduction testing as specified in Section 4.3.

3.2
Parts, Materials and Processes

Materials which may be defined as hazardous in accordance with Title 29, Code of Federal Regulations, Section 1910.1200 shall not be used without written approval from BNL.

3.3
Design, Construction and Workmanship

The VME chassis design, construction, and workmanship shall be to best commercial practice.

3.4
Performance

The VME chassis performance requirements are described in this specification paragraph 3.5 and in sections of ANSI/IEEE Std. 1014 applicable to a VME chassis. The operating and storage performance requirements of the VME chassis are described in this specification paragraph 6.8.

3.5
Detail Requirements:

3.5.1
VME Chassis Primary Electrical and Mechanical Standard

The VME chassis shall be constructed where applicable in accordance with ANSI/IEEE Std 1014 with additions and/or variations as specified in this paragraph.

The VME chassis as a system: including mechanical structure, printed circuit backplane, power supply, controls, and cooling fans shall be capable of operating over the environmental range described in section 6.8.

3.5.1.1
ANSI/IEEE Std 1014 Section 5. Utility Bus.

 The VME Chassis shall meet the conditions of the ANSI/IEEE Std 1014, and in addition:

a.
The chassis power supply shall contain the power monitor module described in section 5 of ANSI/IEEE Std 1014. The power monitor module shall drive the backplane signal lines ACFAIL* and SYSRESET* as defined in ANSI/IEEE Std 1014 section 6.

b.
In addition the power monitor module SYSRESET* output shall be driven by a debounced, mechanical, VME chassis front and rear panel mounted, push button switches. The reset switches shall be accessible when a full complement of VME modules and VME transition modules are installed in the VME chassis.

c.
ACFAIL* shall assert at approximately 95 VAC line input voltage as the line input voltage is reduced during "brown-out" conditions, and negate at approximately 105 VAC line input voltage as the line input voltage is restored. The ACFAIL must have approximately 10 VAC hysteresis.

NOTE: The ACFAIL* set points are based on a VME chassis power line input voltage defined in paragraph 6.8. 

d.
ACFAIL* shall also operate on instantaneous line input failure such as power line failure, or use of either chassis primary power control switch.

3.5.1.2
ANSI/IEEE Std 1014 Section 6. Electrical Specification.

The VME Chassis DC power supply shall meet the conditions of the specification, and in addition:

a.
The VME chassis shall be equipped with a 750 W power supply. In no case will the actual power supply utilization exceed 750 W. The maximum power supply output current requirements are:

1. +5 VDC @ 120 A.

2. -12 VDC @ 10 A.

3. +12 VDC @ 12 A.

Overvoltage protection is required on the +5 VDC 120 A power supply.

b.
The VME chassis is not responsible for the +5 VDC STANDBY power supply.

c.
Power supply efficiency shall be approximately 80%. Power supplies with  power factor correction circuits are required.

d.
Power line inrush/soft start circuits shall be provided to limit cold start power line current to no more than six (6) times the steady state current.

e.
The power supply shall have overload protection. All power supply outputs shall be protected from overload and short circuits. The power supply shall recover following the removal of the overload or short circuit.

f.
The power supply shall have thermal protection. The power supply shall shut down without damage to the power supply when its thermal design limits are exceeded.

g.
The + 5 VDC power supply shall regulate to specification from no-load to full-load. The + 12 VDC, and -12 VDC power supplies may require up to 20% load before regulating to specification.

3.5.1.3
ANSI/IEEE Std 1014 Section 7. Mechanical Specifications.

 The VME Chassis shall meet the conditions of the standard, and in addition:

a.
A single multi-layer printed circuit board shall be provided for the 21-slot J1-J2 backplane.

b.
No off-board backplane terminations are allowed. Terminations may be mounted on the front (VME module insertion side) or rear (solder side) of the printed circuit backplane. The backplane bus terminations shall not interfere with VME module installation, or J2 reverse IEC shell moldings.

c.
The backplane jumper pin pairs for BG0(IN/OUT), BG1(IN/OUT), BG2(IN/OUT), BG3(IN/OUT), and IACK(IN/OUT) (bus grant and interrupt) shall be mounted on the front (component side). Upon delivery, easily removable jumper bars shall be installed on every jumper pin pair.

NOTE: Automatic switching DIN connectors for BG0(IN/OUT), BG1(IN/OUT), BG2(IN/OUT), BG3(IN/OUT), and IACK(IN/OUT) are acceptable.

d.
Each J2 connector shall be equipped with 3-level wire wrap pins, and reverse IEC shell moldings.

e.
There shall be no obstructions to the utilization of all 21 VME chassis front panel VME module mounting positions. Captive nut bars shall be aligned to accept mounting screws as defined in the standard.

f.
The rear of the VME chassis shall accommodate 21 4 HP transition modules. The transition modules are 6 U x 80 mm deep. The rear transition module mounting provisions shall be the same as the front; captive nut bars, card edge glides, etc.

g.
No backplane, or power distribution system is required for the transition modules. There shall be obstruction free access between the transition module and the full height of VME backplane J2 area.

h.
There shall be no obstructions to the utilization of all 21 VME chassis 4 HP rear panel transition module mounting positions. This means no power supply, power supply fans, or power supply wiring shall protrude into the space between the rear of the VME backplane P2 area, and the transition modules.

3.5.2
Further VME Chassis Mechanical Specifications

3.5.2.1
VME Chassis Mounting Method

The VME chassis shall be a 19" standard rack width. The primary mounting provision shall be the 19" rack cabinet enclosure rack rails. Rear rack rails shall not be required to support the VME chassis.

3.5.2.2
VME Chassis Height

 The VME chassis height shall be 9 RU (15.75" nominal). This height shall be utilized as follows:

a.
The bottom 2 RU's for a cooling air plenum. The front panel area of the 2 RU area shall be reserved for a filtered cooling air inlet. The front panel shall be the only air inlet into the 2 RU plenum. The 2 RU front panel grill cooling air filter shall be serviceable while the VME chassis is installed in a 19" rack cabinet.

b.
The middle 6 RU’s are reserved for the ANSI/IEEE Std 1014 VME module mounting area.

c.
The top 1 RU shall be reserved for a cooling air plenum. The cooling air shall exhaust to the top rear of the VME chassis. No cooling air shall exit the front panel area of the 1 RU plenum.

3.5.2.3
VME Chassis Side Plates

The VME chassis top, bottom, left and right side plates shall be solid. Cooling air shall not enter or exhaust through the side plates.

a.
The maximum depth of the VME chassis shall be 20.5" with a tolerance of +0.5" or -0.5".
3.5.2.4
VME Chassis Cooling Fans

Five (5) 12 VDC, ball bearing, cooling fans shall be provided in the bottom 2RU plenum. The cooling fans shall be mounted on the bottom of the 6 RU area reserved for the ANSI/IEEE Std 1014 VME module mounting area. The cooling fans shall be mounted in the bottom 2 RU plenum in a front removable fan tray, forcing air upward through the VME modules.  The fan tray shall have a bulkhead mounted connector for both fan power and fan sense circuitry.  This connector shall plug into a mating connector mounted on the chassis such that the connections are automatically made when the fan tray is inserted.  The five fans shall be as follows.

a.
Two (2) 60 mm square, 20 CFM,  cooling fans shall be located below the first VME module mounting location (extreme left viewing from the front of the VME chassis).

b.
Three (3) 119 mm square, 90 CFM,  cooling fans shall be located below the remainder of VME module mounting locations.

c.
Each of the five (5) cooling fans shall be equipped with fan speed sensors. The sensor will provide a pass-fail output. The fan sensor pass output shall indicate that the fan speed is between 60% and 100% of its operating speed. The sensor shall contain a failure delay circuit that will allow the fans to start rotation without generating a fail output.

If the cooling fan fails, the sensor shall provide TTL open-collector output ground level. The TTL open-collector load shall be no more that 15 ma @ 5 VDC.

The five (5) fan speed sensor outputs, and the signal ground reference shall be combined into a single connector, such as a BERG 65039-034,  that will slip over the J2 A row user pins. The sensor connector will attach to slot 2 or slot 3 (second or third slots from the left viewing from the front of the VME chassis). The J2 A row user pins to be utilized by the sensor are:

Slot 2, J2A5, fan failure, a wire-OR of the 5 fan failure open collector outputs.

Slot 2, J2A6, fan failure common return.
 

 

The sensor power shall be provided by the DC power supply. The sensor power and ground shall be isolated from the VME chassis metal frame.

The 2 RU front panel air inlet grill shall be equipped with a replaceable air filter. 

NOTE: Other methods to determine cooling fan operation will be considered. However, there must be a sensor for each cooling fan. For example, a single, exhaust air flow sensor in the exhaust air plenum is not acceptable.

3.5.2.5
VME chassis VME Module Mounting

The VME chassis, VME module, front panels shall be flush with the flanges which attach the VME chassis to the 19" rack cabinet enclosure rack rails. VME module mounts which recess the modules are not allowed.

3.5.3
VME Chassis Primary Power

3.5.3.1
VME Chassis Power Line Control Switches

There shall be two power line control switches; one on the VME chassis front panel, and one on the VME chassis rear panel. The power line switches shall be illuminated, indicating power on, or separate front and rear panel illuminated power indicators shall be provided. The power line control switches may be connected in series, or a three-way connection. The power line switches shall be accessible when a full complement of VME modules and VME transition modules are installed in the VME chassis.

3.5.3.2
VME Chassis Power Line Conditioning

The power line input shall contain an emissions filter, FCC B level. The emissions filter current rating, and filter type shall be determined by power supply requirements and type; linear or switching.

3.5.3.3
VME Chassis Primary Power Connector

The power line input connector shall be located on the VME chassis rear panel. The power line input connector, power line cord, and power line switches shall be accessible when a full complement of VME transition modules are installed in the VME chassis.

3.5.3.3.1
VME Chassis Power Line Cord

The VME chassis shall be supplied with a 6' long power line cord. The power line cord shall mate to the VME chassis power line input connector, and a US standard 3-pin, grounding, 115 VAC power receptacle.  The power line cord rating shall be determined by the VME chassis DC power supply requirements.

3.5.3.4
VME Chassis Power Line Fuses

The power line input shall be fused line and neutral with fuse ratings determined by the VME chassis DC power supply requirements. The power line fuses shall be located on the VME chassis rear panel. The power line fuses shall be accessible when a full complement of VME transition modules are installed in the VME chassis.

3.5.3.5
VME Chassis Single Point Ground

There shall be a single point ground on the VME chassis rear panel near power line input. The single point ground terminal shall extend through the chassis such that a bonding strap can be attached between the VME chassis and the 19" rack cabinet. Terminated at this point shall be:

- The power line input protective ground.

- The power line emissions filter ground/case ground.

- The power supply protective ground.

- The power supply DC output ground.

4.0
QUALITY ASSURANCE PROVISIONS
4.1
General

Articles furnished in compliance with this specification shall be produced under the controls established herein and as required by the applicable contract. Additional Quality Assurance requirements are in accordance with BNL‑QA‑101; Sections 1, 2, 3. The seller quality assurance program designated under BNL‑QA‑101 paragraph 3.1 is paragraph 3.1.3. The special requirements designated under BNL‑QA‑101 section 4.0 is paragraph 4.1.

4.2
Responsibility for Inspections and Tests

Unless otherwise specified in the contract or purchase order, the Seller shall be responsible for the performance of all inspections and tests specified herein and in referenced specifications. All procedures, tests, data and reports generated, conducted, provided and submitted in accordance with the requirements of this and referenced specifications shall be consistent with the definitions and ground rules contained in Section 6.

4.2.1
Classification of Tests

Items covered by this specification shall be subjected to the following tests to determine compliance with all applicable requirements:

a.
Preproduction Tests (Qualification)

b.
Acceptance Tests (Quality Conformance)

c.
Special Tests

Acceptance of articles under the test provisions specified or referenced herein shall not relieve the Seller of responsibility to meet the design requirements of this specification.

4.3
Preproduction Tests (Qualification)

Preproduction tests and inspections shall be made on the first article representative of the production articles to be supplied under contract. Preproduction tests and inspections shall be accomplished under the approved test and inspection procedure of the manufacturer.

4.3.1
Scope of Preproduction Tests

Preproduction tests shall include all tests specified herein and shall be conducted in accordance with the requirements of this and all referenced specifications. Test values and parameters shall be as designated in the design and performance requirements paragraphs of this specification. If during the course of conducting preproduction tests corrective action is required, the Seller shall re‑evaluate the previously approved tests, test plans, and test procedures to assure their continued validity. The corrective action, extent of retest, and the test plan and procedure revisions shall be subject to approval by BNL. Preproduction tests shall consist of the following:

4.3.1.1
Acceptance (Quality Conformance) Tests

The acceptance tests shall consist of the tests of 4.4.1 and shall be performed on the preproduction article.

4.4
Acceptance Tests (Quality Conformance)

Acceptance tests shall be performed to verify that articles supplied under the contract meet the standards established in Section 3, and are equivalent to the preproduction test articles in all respects, including design, construction, workmanship, test performance and quality. Acceptance or approval of material during the course of manufacture shall not be construed as a guarantee of its acceptance in the finished product. All articles shall have satisfactorily passed the applicable acceptance tests prior to delivery.

4.4.1
Scope of Acceptance Tests

The manufacturer must demonstrate the following:

a.
 That the VME chassis backplane meets the requirements of this specification and ANSI/IEEE Std. 1014.

b.
That the VME chassis VME module mounting positions meet the requirements of this specification, and ANSI/IEEE Std. 1014.

c.
That the VME chassis VME transition module mounting positions meet the requirements of this specification.

d.
That the VME chassis DC power supply meets the requirements of this specification, and ANSI/IEEE Std. 1014 paragraph 6.2.1.

NOTE: The power supply manufacturers acceptance test may be used to demonstrate this requirement.

e.
That the VME chassis with a full complement of VME modules (the modules may be passive resistance) to load the power supply to its 750 W maximum rating meets the high temperature operating environmental requirements of this specification paragraph 6.8.

NOTE: This requirement is required for the preproduction test only to qualify the cooling system and power supply provided by the manufacturer.

f.
That the VME chassis SYSRESET* and ACFAIL* meet the requirements of this specification and ANSI/IEEE Std. 1014.

g.
That the VME chassis cooling fan operation sensors meet the requirements of this specification.

NOTE: This requirement is required for the preproduction test only to qualify the cooling fans provided by the manufacturer.

4.4.2
Acceptance Test Data.

The Seller shall furnish reports with each shipment, showing quantitative results for all Acceptance Tests. Each report shall identify the unit by part number and serial number, and shall be signed by an authorized representative of the Seller.  In addition, the version of the Acceptance Test Procedure and accrued operating time shall be stated.

NOTE: The purchase order shall specify the starting serial number for each lot of VME chassis purchased.

4.5
Special Tests

Changes in design and material subsequent to completion of the Preproduction (Qualification) Tests may require additional or revised testing or the articles involved. Such tests as directed by BNL and the Government for the purpose of evaluating the changes on the performance and quality of the revised equipments are classified as special tests.

4.5.1
Scope of Special Tests

Test procedures previously approved for the production tests shall be used where applicable. When not applicable, the Seller shall prepare a test procedure and submit it to BNL for approval prior to conducting the tests.

4.5.2
Special Test Schedule

Special tests shall be made as follows:

a.
As soon as deemed practicable by BNL after an engineering or material change.

b.
Whenever failure reports or other information indicate additional tests are required.  This will be determined by BNL.

4.6
Article Failure & Non‑Conformance

The term failure and non‑conformance are defined in Section 6. Should a failure or non‑conformance occur during any of the testing detailed in this section, the following action shall be taken:

a.
Immediately notify the BNL representative

b.
Prepare a malfunction report noting the suspected cause, and submit to BNL

c.
Determine the cause of the failure

d.
Determine whether the failure is a recurring manufacturing problem or a design deficiency

e.
Submit analyses to BNL

f.
Submit the proposed corrective action intended to reduce the recurrence of the same failure to BNL for approval.

4.6.1
Correction Validation

When a failure occurs during acceptance  tests, the individual test requirements schedule shall include a check of all article for the noted conformance until it has been determined that the defect has been satisfactorily corrected.

4.7
Test Procedures

The procedures used for conducting preproduction test and acceptance tests shall be prepared by the Seller and submitted to BNL for approval. BNL reserves the right to modify the tests or to require any additional test procedure or details deemed necessary to determine compliance with the requirements of this specification. The test details, such as fixture design, length of cycle, etc., shall be part of the test procedures to be submitted.

4.8
Rejection and Retest

Equipment which has been rejected may be reworked to make it conform to drawings and specifications, or have parts replaced to correct the defects, and resubmitted for acceptance.  Before resubmittal, full particulars concerning the previous rejection and the action taken to correct the defects found in the original shall be furnished to BNL. After corrections have been made, all tests deemed necessary by BNL shall be repeated.

4.8.1
Defects in Items Already Accepted

When investigation of a test failure indicates that like defects exist or could exist in items already accepted, the Seller shall so advise BNL, designate the necessary corrections and incorporate them after approval by BNL.

5.0
PREPARATION FOR DELIVERY
5.1
General

All major units and parts of the equipment shall be preserved, packaged, packed and marked for the level of shipment specified by BNL. Shipping documentation shall include the "as built" list. If shipping containers are not specified in the contract, the shipping containers shall be best-commercial-practice for standard commercial ground or air transportation and handling.

6.
NOTES
6.1
Intended Use

The VME chassis will be mounted in a commercial 19" rack cabinet enclosure. The commercial 19" rack cabinet enclosure will contain top surface fans capable of removing the cooling air exhausted by the VME chassis(s). Each VME chassis will be equipped with commercial-off-the-shelf VME modules, BNL manufactured VME modules, or blank panels (to maintain cooling air flow). The VME modules will form a computer controlled RHIC  control system such as:

a. RHIC magnet power supply wave form generators.

b. RHIC controls timing system.

c. Various RHIC controls data communications systems.

A BNL manufactured module, the Universal Module, will be installed in each VME chassis. The Universal Module will monitor power supply voltages, cooling fan sensor outputs, and VME chassis exhaust air temperature. If any monitored parameter is out of tolerance, the Universal Module will interrupt the VME chassis host computer. The information will be transmitted to the RHIC control room for operator evaluation and corrective action determination.

6.2
Ordering Data

Purchasers should exercise any desired options offered herein, and procurement documents should specify the following:

a.
Title, number, revision, and date of this specification

b.
Selection of applicable levels of packaging and packing.

c.
Number of samples for Preproduction.

6.3
Precedence of Documents

When the requirements of the contract, this specification, or applicable ancillary specifications are in conflict, the following precedence shall apply:

a.
Contract ‑ The contract shall have precedence over any specification

b.
This Specification ‑ This specification shall have precedence over all applicable ancillary specifications. Any deviation from this specification, or from ancillary specifications where applicable, shall be specifically approved in writing by BNL.

c.
Referenced Specifications ‑ Any referenced specification shall have precedence over all applicable ancillary specifications referenced therein.  All referenced specifications shall apply to the extent specified.

6.4
Performance Objectives

The seller is encouraged to make recommendations for changes in the configuration which might lead to an improvement in performance, reliability, or safety, or a reduction in cost. Simplicity in operation, ease of maintenance, and an improvement in the performance and reliability of the specific functions beyond the requirements of this specification are objectives which shall be considered in the production of this article. Where it appears a substantial improvement in simplicity of design, performance, ease of maintenance or reliability will result from the use of materials, parts and processes other than those specified, it is desirable that their use be investigated.

During preparation of the Seller's proposal, when investigation shows advantages can be realized, the recommendation for change shall appear in a section of the seller's proposal entitled "Exceptions to the Specification". 

For changes in configuration after contractual agreement is in effect, a request for approval shall be submitted to BNL for consideration.  Each request shall be accompanied by complete supporting information. Changes in configuration may be made by the Seller only with the written approval of a representative of BNL Purchasing and the RHIC Division Head or his Designee.

6.5
Definitions

6.5.1
Gov​ern​ment ‑ The Government as referenced in this specification shall mean the Department of Energy.

6.5.2
BNL ‑ BNL shall mean the Associated Universi​ties, Inc., Upton, NY 11973‑5000, operating Brookhaven National Laboratory, acting by and through its Division of Contracts & Procurement. BNL is responsible to the Department of Energy for the article described by this specification.

6.5.3
Seller ‑ Seller is the agency responsible to BNL for supplying the article described in this specification.  The Seller shall be directly responsible to BNL for all approvals, submittals, proposed changes or deviations to this specification.

6.5.4
Failure ‑ A failure shall be defined as any occurrence including one time non‑repeatable anomalies either sudden of gradual in nature, which causes the article performance to deviate from specified limits without adjustment of controls other than normal operating controls.

6.5.5
Non‑Conformance ‑ A condition of any article, material, or service in which one or more characteris​tics do not conform to the specified requirements.

6.6
Testing Ground Rules

The following ground rules apply to the design verification, preproduction, acceptance and special tests required herein, and supplement those found in the referenced specifications.

a.
A complete physical inspection and Quality Control sign‑off shall be made prior to any test and after each removal and replacement of components during a test cycle.

b.
Throughout the program and after every design change, the article being tested and the test fixture shall be operated as integrated units to assure compatibility.

c.
The self‑test provisions of the article under test shall be utilized to the maximum extent for determination of article performance during test, provided the monitoring means employed enables positive recognition of equipment failures.

d.
Anticipation of failure shall not be justification for preventive maintenance, i.e., if an output is observed to be degrading but is still within specification limits, no replacement or adjustment will be permitted unless such adjustments are normally made by means of operator controls.

e.
Normal maintenance shall be permitted only at intervals specified in the maintenance manual for that specific equipment.

6.7
Sellers Article Uniformity

The Seller shall establish those controls and processes necessary to ensure uniformity of all deliverable articles. All controls, inspections, processes, tests and quality assurance provisions established during development and preproduction tests shall be indicated on the applicable drawing and shall be performed on each deliverable article.

6.8
Associated Equipment

The VME chassis shall operate with the following equipment:

a.
Mounted in a commercial 19" rack cabinet enclosure.

b.
Commercial-off-the-shelf VME modules, or BNL designed and manufactured VME modules that conform to the ANSI/IEEE Std. 1014 double height, single width specification known as 6 U, 4 HP, and  ANSI/IEEE Std. 1014 P1 and P2 signal location, and electrical specification.

c.
Commercial-off-the-shelf VME transition modules, or BNL designed and manufactured VME transition modules that conform this specification paragraph 3.5.1.3.f.

In the following environment:

d.
Primary power 115 VAC (nominal) 60 Hz single phase.

e.
Operating;

· 0 to +45 C at the point of air entry.

· The temperature rise at the chassis air exit shall not exceed 200C

- 5% to 90% relative humidity; noncondensing.

 Storage;

- -40 to +85 C.

- 5% to 90% relative humidity; noncondensing.

