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CHAPTER 1
INTRODUCTION

1.1 PURPOSE

This technical description provides all presently available information on the VAX-11/780 Power
System. The purpose of this document is to provide DIGITAL field engineers, and/or customer per-
sonnel trained by DIGITAL’s Educational Services, with an engineering-level understanding of power
control and distribution within the system.

1.2 RELATED DOCUMENTATION
Table 1-1 lists available related documents.

Table 1-1 Available Related Documents

Title Document No. : Notes
861-A,B,C,D,E,F Power EK-861AB-MM-002 Available on microfiche
Controller Maintenance Manual

BA11-K User’s Guide ED-BA11K-OP Available on hard copy
BA11-K 10.5 Inch Mounting EK-BA11-TM-003 Available on microfiche

Box Technical Manual

1.3 SUMMARY DESCRIPTION OF POWER DISTRIBUTION SYSTEM

Centralized control of the ac and dc power within the VAX-11/780 systems is made possible by the 3-
phase or single-phase power controller used in each of the cabinets, exclusive of peripherals. Control is
effected through a key-operated switch on the control panel of the main cabinet (refer to Figures 3-1,
3-2 and 3-3) and the DEC power control bus that interconnects all power controllers and enables
normal power-up and power-down routines as well as emergency shutdown in response to such sensed
conditions as overtemperature and insufficient air flow within the main cabinet.

The power controller in each cabinet receives its primary ac power from a separate customer-provided
receptacle. In the VAX-11/780 main cabinet, the 3-phase controller distributes 120 Vac or 240 Vac
single-phase power to the dc power supplies, to three blowers, an 11/03 microcomputer, and an RX01
floppy disk. The H7100 dc power supplies (up to five, depending on the system configuration) provide
the regulated -5.1, -5.2, and +12 Vdc required by the system.

The 3-phase controller for the VAX-11/780 main cabinets and SBI (synchronous backplane inter-
connect) cabinets shipped prior to June 1978 is the DIGITAL 866D (120/208 Vac) or 866E (240/416
Vac). Shipments subsequent to that date use an improved version of the 866; i.e., the 869D or 869E.

Unibus expansion cabinets shipped prior to September 1978 use the single phase 861C (120 Vac) or
861B (240 Vac) controller. Shipments subsequent to that date use an improved version of the 861; i.e.,
the 869C (120 Vac) or 869B (240 Vac).
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This manual describes the equipment configuration of each cabinet in a basic VAX-11/780 system and
shows its physical and electrical relationships to the power distribution system. For corresponding
details on VAX-11/780 peripherals, reference should be made to the appropriate manual or manuals
for each.

1.4 MANUAL ORGANIZATION

The principal specifications for the VAX-11/780 main cabinet, the power controllers, H7100 power
supply, the power supply (H765) for the BA11-K mounting box, and the battery backup supplies
(H7111 and H7112) are given in Chapter 2. Chapter 3 is a system-level technical description covering
the system configuration, the ac power distribution, the dc power generation and distribution, power-
fail provisions, and cabling. Chapter 4 provides a block diagram-level description of the H7100 dc
power supply, including regulator options. Appendix A is a general discussion of grounding consid-
erations extracted from the Corporate Site Preparation Manual. Appendix B covers the kitting provi-
sions for corrective maintenance on the H7100 dc power supply.

1.5 ENGINEERING DRAWINGS
Table 1-2 lists reference schematics and wiring interconnection diagrams contained in the field mainte-
nance print set for the power distribution system units used in VAX-11/780 system configurations.

Table 1-2 Reference Schematics and Wiring Interconnection Diagrams

Title DEC Dwg. No. No. of Sheets
11780 System Power Diagram D-IC-11780-0-1 6
11780 System Interconnect Diagram D-IC-11780-0-2 3
11780 Subsystem Interconnect D-IC-11780-0-3 5
869D Power Controller D-CS-869-D-1 1
869E Power Controller D-CS-869-E-1 1
H7100 Interconnect Diagram E-IC-H7100-0-3 1
Motherboard STAR (H7100) D-CS-5412550-0-1 1
H7100 Bias/Control D-CS-5412554-0-1 3
-5.2 V Regulator Board D-CS-5412560-0-1 1
+12 V Regulator Board D-CS-5412556-0-1 1
5 V Regulator Battery D-CS-5412558-0-1 1
Status Card D-CS-5412562-0-1 1
Bracket AC Assembly E-AD-7014122-0-0 1
H7112 Interconnect Diagram C-IC-H7112-0-3 2
Battery Charger D-CS-5412675-0-1 1
T.0.D.C. P.S. and Backup D-CS-5412763-0-1 1




CHAPTER 2
PERFORMANCE SPECIFICATIONS

This chapter summarizes the performance specifications for the major elements of the VAX-11/780
power system.

Main cabinet (Table 2-1).

Model 869D/E 3-phase power controllers (Table 2-2).

Model 869B/C single-phase power controllers (Table 2-4).

Model 866D/E 3-phase power controllers (Table 2-3).

Model 861B/C single-phase power controllers (Table 2-5).

H7100 power supply with H7101, H7102 and H7103 regulator options (Table 2-6).
H765 power supply of BA11-K mounting box (Table 2-7).

H7111 TODC Battery Power Supply (Table 2-8).

H7112 Memory Battery Backup Power Supply (Table 2-9).

VPN A U R LN~

Table 2-1 VAX-11/780 Main Cabinet Specifications

PHYSICAL CHARACTERISTICS

Cabinet Type Double-Width Highboy
Height 152.4 cm (60 in)
Length 118.8 cm (47 in)
Depth 76.2 cm (30 in)
Weight 595.0 kg (1200 Ib)

ELECTRICAL CHARACTERISTICS
AC Power
Full Load 120/208 V, 3-phase, 50/60 Hz
6.0 kVA nominal; 7.2 kVA maximum
240/416 V, 3-phase, 50/60 Hz
6.0 kVA nominal; 7.2 kVA maximum
Voltage/Frequency Tolerances

100-127 Vac (phase to neutral) 47-63 Hz

200-254 Vac (phase to neutral) 47-63 Hz

2-1



Table 2-1 VAX-11/780 Main Cabinet Specifications (Cont)

ELECTRICAL CHARACTERISTICS (Cont)

Current
Steady State 20 A /phase; 20 A in neutral line
Surge (power turn-on) 150 A /phase
Surge Duration 5 ms at 120/208 Vac

Power Cable

Length 4.5m (15 ft)
Plugs/Receptacles
869D/E Controllers (Table 2-2)
866D /E Controllers (Table 2-3)
DC Power Refer to H7100 Power Supply

Specification (Table 2-6)

ENVIRONMENTAL CHARACTERISTICS

Temperature
Operating 15°to 32° C (58° to 95° F)
Non-Operating -40° to 60° C (-40° to 151° F)

Relative Humidity
Operating 20 to 80% with maximum wet bulb

25° C(77° F) and minimum dew point 2° C (36° F)

Air Flow at Inlet 705 1/s (1500 ft3 /min)

Altitude
Operating 2400 m (8000 ft), maximum
Non-Operating 9100 m (30,000 ft), maximum

Heat Dissipation 5500 kg cal/hr (22000 Btu/hr) 6450 W
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Table 2-2 Model 869D /E Power Controller Specifications

AC INPUT
Voltage Phase Phase-to-Neutral Nominal
869D 3 90-132 Vac 120 Vac
869E 3 180-264 Vac 240 Vac
Frequency

869D 47-63 Hz

869E 47-63 Hz
Current Capability

869D 24 A /phase at 120 Vac

869E 12 A /phase at 240 Vac
Input Power Capability Full Load

869D 8.640kVA

869E 8.640kVA

Inrush Current Capability

869D
869E

Input Overvoltage Transient
(power controller only)

869D
869E

Leakage Current Contribution
(power controller only)

450 A peak for 1/2 cycle at 60 Hz
225 A peak for 1/2 cycle at 50 Hz

150V for 1 s, phase to neutral
300 V for 1 s, phase to neutral

869D 1.5mA at250 V, 50 Hz
869E 1.5mA at 250 V, 50 Hz
Circuit Breaker Rating
869D 30 A/pole (4 poles) with inrush protection
869E 15 A/pole (4 poles) with inrush protection

Primary Power Connections 3 phases, 120° displaced

869D 120/208 Vac wye, 4-wire plus safety ground
869E 240/416 Vac wye, 4-wire plus safety ground




Table 2-2 Model 869D/E Power Controller Specifications (Cont)

AC INPUT (Cont)

AC Connection

869D

869E

CONTROL PARAMETERS

Thermoswitch (exposed to
outside ambient air)

Opens contactor at
Automatically resets at

Input-Signal Current Levels

High
Low

Input-Signal Voltage Levels

High
Low

Connectors

Female (3)
Male (3)

Power Control Bus

Air Flow Sensors
AC OUTPUT
Duplex Receptacles

869D
869E

Power Cord - 7015253
Receptacle - 12-12315;
Hubbell 2810; NEMA L21-30R

Power Cord - 7015254

Receptacle - 12-14378-02%;

Hubbell 520R7; NEMA N/A
Without power cord - Five 10-32 studs

71°C(160° F)
49° C(120° F)

500 uA maximum
20 mA maximum

3to35V
Otol8V

DEC 12-09350-03 with DEC 12-09379 pins

DEC 12-09351-03 with DEC 12-09378 pins

Meets DEC Standard 123:
Pin 1 - Power Request

Pin 2 - Emergency Shutdown
Pin 3 - Ground

Texas Instrument 2SE (DEC 12-14447)

9 (120 Vac, 20 A; J11-J19)
9(240 Vac, 15 A; J11-J19)

*DEC-supplied with the 869E Controller.



Table 2-2 Model 869D /E Power Controller Specifications (Cont)

AC OUTPUT (Cont)

Circuit Breakers

869D 20 A per duplex outlet
869E None

Maximum Output Current/Phase

869D Phase 1 (J11,J12,J13)-24 A
Phase 2 (J14,J15,J16)-24 A
Phase 3 (J17,J18,J19)-24 A

869E Phase 1 (J11,J12,J13)- 12 A
Phase 2 (J14, J15,J16) - 12 A
Phase 3 (J17,J18,J19) - 12 A

Loads
CAUTION
No loads external to the cabinet are to be plugged
into the controller.

MECHANICAL AND ENVIRONMENTAL

Size
Height 12.7cm (5 in)
Width 48.26 cm (19 in)
Depth 25.4 cm (101in)
Weight ~ 13.5kg (301b)
Cooling : Convection
Mounting ' 48.26 cm (19 in) rack
Temperature
Operating 5°t0 50° C(41°to 122° F)
Non-operating -40° to +66° C (-40° to 151° F)
Humidity 10 to 95% with maximum wet bulb 32° C (90° F)

and minimum dew point 2° C (36° F)
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Table 2-3 Model 869C/B Power Controller Specifications

AC INPUT
Voltage Phase
869C 1
869B 1
Frequency

869C

869B

Current Capability

869C
869B

Input Power Capability

869C
869B

Inrush Current Capability

869C
869B

Input Overvoltage Transient
(power controller only)

869C
869B

Leakage Current Contribution

(power controller only)

869C
869B

Input Circuit Breaker
869C
869B

Primary Power Connection

869C
869B

Range Nominal
90-132 Vac 120 Vac
180-264 Vac 240 Vac
47-63 Hz

47 -63 Hz

24 A /phase at 120 Vac
16 A /phase at 240 Vac

2.88 kVA (full load)
2.88 kVA (full load)

540 A peak for 1/2 cycle at 50 Hz
270 A peak for 1/2 cycle at 50 Hz

150 Vforls
300V forls

1.5mA at 250 V, 50 Hz
1.5mA at 250 V, 50 Hz

30-20-20 A with inrush protection
20-15-15 A with inrush protection

120 Vac, 2-wire with ground
240 Vac, 2-wire with ground
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Table 2-3 Model 869C/B Power Controller Specifications (Cont)

AC INPUT (Cont)
AC Connection

869C DEC

Power Cord

and Plug Assy 7015253
Plug 12-11193
Receptacle 12-11194

869B

Power Cord and

Plug Assy 7015474
Plug 12-14379-03

Receptacle 12-14378-03
CONTROL PARAMETERS

Thermoswitch (exposed to outside
ambient air)

Opens contactor at
Automatically resets at
Controls

Input-Signal Current Levels

High
Low

Input-Signal Voltage Levels

High
Low

Power Control Bus

Connectors

Female (3)
Male (3)

Air Flow Sensors
AC OUTPUT
Duplex Receptacles

869C
869B

NEMA Hubbell
L5-30P 2611
L5-30R 2610
N/A 320P6
N/A 320R6
71°C (160° F)

49° C (120° F)

Total Shutdown

500 uA maximum
10 mA maximum

3to35V
0tol8V

Meets DEC Std 123

Pin 1 - Power Request

Pin 2 - Emergency Shutdown
Pin 3 - Ground

DEC 12-09350-03 with DEC 12-09379 pins
DEC 12-09351-03 with DEC 12-09378 pins

Texas Instrument 2SE (DEC 12-14447)

5(120 Vac, 20 A; J1-J5)
5(240 Vac, 15 A; J1-J5)
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Table 2-3 Model 869C/B Power Controller Specifications (Cont)

AC OUTPUT (Cont)
Circuit Breakers

869C
Branch 1 (J2, J4, J5) 16 A maximum per duplex outlet
Branch 2 (J1,J3) 16 A maximum per duplex outlet
(Sum of branches 1 and 2 not to exceed 24 A)
869B
Branch 1 (J2, J4, J5) 12 A maximum per duplex outlet
Branch 2 (J1, J3) 12 A maximum per duplex outlet

(Sum of branches 1 and 2 not to exceed 16 A)

Maximum Output Current

869C 16 A per duplex outlet
869B 12 A per duplex outlet

MECHANICAL AND ENVIRONMENTAL

Size
Height 8.18 cm (3.22in)
Width 48.26 cm (19 in)
Depth 21.20cm (8.35in)
Weight 6.75 kg (151b)
Cooling Convection
Mounting 48.26 cm (19 in) rack
Temperature
Operating 5°to 50° C(41°to 122° F)
Non-Operating —40° to 66° C (-40° to 151° F),
Humidity 10 to 95% with maximum wet bulb 32° C
(90° F) and minimum dew point 2° C (36° F)
Table 2-4 Model 866D /E Power Controller Specifications
INPUT
Voltage
866D 90-132 Vac, 3-phase wye
866E 180-264 Vac, 3-phase wye
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Table 24 Model 866D /E Power Controller Specifications (Cont)

INPUT (Cont)
Frequency

866D /E
Current

866D
866E

Input Power at No Load
866D /E

Input VA at Full Load
866D/E

Inrush Current

866D
866E

Input Overvoltage Transient
(power controller alone)

866D
866E

Leakage Current
(power controller alone)

866D/E
Circuit Breaker

866D
866E

Power Cord and Plug

866D
866E

CONTROL PARAMETERS

Thermoswitch (exposed
to outside ambient air)

Opens contactor at
Auto resets at

47to 63 Hz

24 A maximum at 120V
12 A maximum at 240 V

10 W maximum

8640

450 A peak for 1/2 cycle at 50 Hz
225 A peak for 1/2 cycle at 50 Hz

150 V for 1 s, phase to neutral
300 V for 1 s, phase to neutral

1.5mA at 250V, 50 Hz

30-30-30-30 A, 4 pole
15-15-15-15 A, 4 pole

5 wire #10; NEMA L21-30P; Hubbell 2811

5 wire #14; NEMA L22-20P; Hubbell 2521

71° C(160° F)
49° C(120° F)
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Table 24 Model 866D/E Power Controller Specifications (Cont)

CONTROL PARAMETERS (Cont)
Input Signal Current Levels

High
Low

Input Signal Voltage Levels

High
Low

Connectors

Female (3)
Male (3)

AC OUTPUT
Duplex Receptacles

866D

866E

Current
Per Duplex Receptacle

866D
866E

Per Phase

866D
866E

Loads

500 uA maximum
20 mA maximum

+35 V minimum
+1.8 V maximum

DEC 12-09350-03 with DEC 12-09379 pins
DEC 12-09351-03 with DEC 12-09378 pins

5 switched; 2 unswitched; 125 V phase to neutral (20 A, NEMA
5-20R)
5 switched; 2 unswitched; 250 V phase to neutral (15 A, NEMA
6-15R)

16 A peak at 120 Vac, phase to neutral
12 A peak at 240 Vac, phase to neutral

24 A at 120 Vac, phase to neutral
16 A at 240 Vac, phase to neutral

CAUTION

No loads external to the cabinet are to be plugged
into the controller.

MECHANICAL AND ENVIRONMENTAL

Dimensions

Height
Width
Depth

12.7cm (5 1in)
48.6 cm (19.1 in)
20.3cm (81in)
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Table 24 Model 866D/E Power Controller Specifications (Cont)

MECHANICAL AND ENVIRONMENTAL (Cont)

Weight 12.15 kg (27 Ib)
Cooling Convection
Mounting 48.26 cm (19 in) rack
Temperature
Operating ' 5°to 50° C (41° to 122° F)
Non-Operating —40° to 66° C (-40° to 151° F)
Humidity 10 to 95% with maximum wet bulb 32° C (90° F)

and minimum dew point 2° C (36° F)

Table 2-5 Model 861B/C Power Controller Specifications

INPUT
Voltage
861B 180-264 Vac, single phase
861C 90-132 Vac, single phase
Frequency
861B/C 47-63 Hz
Current
861B 16 A at 240 Vac
861C 24 A at 120 Vac

Input Power at No Load
861B/C 10 W maximum

Input VA at Full Load

861B 3840
861C 2880

Inrush Current

861B 225 A peak for 1/2 cyclé at 50 Hz
861C 340 A peak for 1/2 cycle at 50 Hz
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Table 2-5 Model 861B/C Power Controller Spe;ifications (Cont)

INPUT (Cont)

Input Overvoltage Transient
(power controller alone)

861B 300 V for 1 s, phase to neutral
861C 150 V for 1 s, phase to neutral

Leakage Current
(power controller alone)

861B/C 1.5mA at250 V, 50 Hz
Circuit Breaker

861B 20-20-20 A, 3-pole
861C 20-20-30 A, 3-pole

Power Cord and Plug

861B 3 wire #14; NEMA L6-20P; Hubbell 2321
861C 3 wire #12; NEMA L5-30P; Hubbell 2611

CONTROL PARAMETERS

Thermoswitch (exposed
to outside ambient air)

Opens contactor at 71° C(160° F)
Auto resets at 49° C(120° F)

Input Signal Current Levels

High 500 pA maximum
Low 20 mA maximum

Input Signal Voltage Levels

High +35 V minimum
Low +1.8 V maximum
Connectors
Female (3) DEC 12-09350-03 with DEC 12-09379 pins
Male (3) DEC 12-09351-03 with DEC 12-09378 pins
AC OUTPUT ’

Duplex Receptacles

861C 4 switched; 2 unswitched; 125 Vac
phase to neutral (20 A NEMA 5-20R)
861B 4 switched; 2 unswitched; 250 Vac

phase to neutral (15 A NEMA 6-15R)
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Table 2-5 Model 861B/C Power Controller Specifications (Cont)

AC OUTPUT (Cont)

Current
Per Duplex Receptacle
861C 16 A peak at 120 Vac phase to neutral
861B 12 A peak at 240 Vac phase to neutral

Per Phase, Maximum

861C 24 A at 120 Vac phase to neutral
861B 16 A at 240 Vac phase to neutral
Loads
CAUTION

No loads external to the cabinet are to be plugged
into the controller.

MECHANICAL AND ENVIRONMENTAL

Dimensions
Height 12.7 cm (S in)
Width 48.6 cm (19.1 in)
Depth 20.3cm (81in)
Weight 4.5kg (101b)
Cooling Convection
Mounting 48.26 cm (19 in) rack
Temperature
Operating 5°t0 50° C(41°to 122° F)
Non-Operating -40° to 66° C (-40° to 151° F)
Humidity 10 to 95% with maximum wet bulb 32° C (90° F)

and minimum dew point 2° C (36° F)

Table 2-6 H7100 DC Power Supply Specifications

MECHANICAL AND ENVIRONMENTAL

Dimensions
Width 17.8 cm (7 in)
Height 279cm (11 1in)
Depth 40.6 cm (16 in)
Weight 15.9 kg (351b)
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Table 246 H7100 DC Power Supply Specifications (Cont)

MECHANICAL AND ENVIRONMENTAL (Cont)

Cooling
Temperature

Operating
Storage

Altitude

Operating
Non-Operating

ELECTRICAL
Input

Voltage (single phase,
2-wire)

Frequency
Current, maximum

At 120 Vac, nominal
At 240 Vac, nominal

Inrush Current

Power, apparent

Power factor

Input protection
Output

Power

Voltage/current

Regulation (all dc outputs)

External forced air at 2.22 m/s (400 linear ft/min)

5° C(40° F) to 50° C (122° F)
-40° C (40° F) to 65° C (149° F)

3000 m (10,000 ft) maximum
9100 m (30,000 ft) maximum

90-128 V, rms
180-256 V, rms

47-63 Hz

10.0 A, rms
5.0A, rms

80 A peak maximum for 1/2 cycle at 128 V rms
or 256 V rms

1200 VA
>60% at full load (90-128 V rms)

2-pole circuit breaker, 20 A/phase

500 W
+5.1 V at 10.0 to 100 A (H7100)

+12Vat1.0to 10 A (H7102 regulator option)

-52Vat3.0to30A (H7101 regulator.option)

+5.0V at2.0to20 A (H7103 regulator option)
-50V at0to0.2 A (H7103 regulator option)

£5%
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Table 2-6 H7100 DC Power Supply Specifications (Cont)

ELECTRICAL (Cont)

Status Indicators

Power normal
Overcurrent
Overvoltage

Power inverter failure
Plug-In regulator failure
Overtemperature

Green LED

Red LED

Red LED

Red LED

Red LED

Reflective Indicator (yellow)

Battery Backup (Optional H7112 Unit)

Duration

Voltage/current

10 minutes, minimum
+5Vat18.5A (H7103)
+12Vat4.6 A(H7102)

-5V at0.2 A (H7103)

Table 2-7 BA11-K Mounting Box - DC Power Supply Specifications

1. 120 Vac Input Power - BA11-KE

Parameter

Input power

Inrush current

Input power

Input current

Circuit breaker rating

Power factor

Noise Transients

CW Noise

RF field susceptibility

Specifications

90-132 Vac, 120 Vac nominal
47-63 Hz, single phase

175 A peak for 10 ms maximum at 120 V line voltage
1200 W maximum at 120 V nominal line voltage

12 A maximum at 120 Vac

20 A at 120 Vac

The ratio of input power to apparent power must be greater than
0.85

Single transient 300 V at 0.2 W-s maximum

Single transient, survival: 1000 V at 2.5 W-s maximum
Average transient power survival: 0.5 W maximum

10 kHz-3 MHz: 3 V rms

3 MHz-500 MHz: 1 V rms

500 MHz-1000 MHz: 0.5 V rms

10 kHz-1000 MHz: 1 V/m
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Table 2-7 BA11-K Mounting Box - DC Power Supply Specifications (Cont)

Parameter

Power fail

Specifications

H765 power system is capable of withstanding power inter-
ruptions of any magnitude and duration without damage. Storage
time of power supply at low line and full load shall be 20 ms
minimum. Storage time is measured from the time the power out-
age occurs until the time the 5411086 regulator or a regulator unit
(1 through 4) voltage drops below its specified regulation limits.

2. 240 Vac Input Power - BA11-KE

Parameter

Input power

Inrush current

Input power

Input current

Circuit breaker rating

Power factor

Noise

Transients

CW Noise

RF field susceptibility

Power fail

Specifications

180-264 Vac, 240 Vac nominal
47-63 Hz, single phase

80 A peak for 10 ms maximum at 240 Vac line voltage
1200 W maximum at 240 Vac nominal line voltage

6 A maximum at 240 Vac

10 A at 240 Vac

The ratio of input power to apparent power shall be greater than
0.85.

Single transient, without loss of data: 300 V at 0.2 W-s

Single transient, survival: 1000 V at 2.5 W-s maximum

10 kHz-3 MHz: 3 V rms
3 MHz-50 MHz: 1 V rms
500 MHz-1000 MHz: 0.5 V rms

10 kHz-1000 MHz: 1 V/m

H765 power system is capable of withstanding power inter-
ruptions of any magnitude and duration without damage. Storage
time of power supply at low line and full load shall be 20 ms
minimum. Storage time is measured from the time the 5411086
regulator or a regulator unit (1 through 4) voltage drops below its
specified regulation limits.

2-16



Table 2-7 BA11-K Mounting Box - DC Power Supply Specifications (Cont)

3. Powér-Up and Power-Down Characteristics

Parameter Specification
Mounting Box Power Down 5 ms minimum from ACLO.L asserted to DCLO L asserted
Mounting Box Power Up 1 ms minimum from +15 V to DCLO. L negated

2 ms nominal from DCLO L negated to ACLO L negated
Static Performance at full load*

Mounting Box Power Down ACLO L drops to LOW: 83-88 Vac
DCLO L drops to LOW: 73-78 Vac

Mounting Box Power Up DCLC L goes to HIGH: 75-80 Vac
ACLO L goes to HIGH: 85-90 Vac

4. H765 Regulator Unit Assembly Configurations

Regulator
Item Power System AC Input Unit Quantity

1 H765-A 115 H744 2
H745 1
H754 1

2 H765-B 230 H744 2
H745 1
H754 1

3 H765-C 115 H744
H745

—_ N

4 H765-D 230 H744
H745

— N

5 70-13323-02 115 H7441
H745
H754 (MOS/core)
H765P

—_— = N

6 70-13323-04 230 H7441
H745
H785 (BBU)*
H765R

—_—— N

7 70-13323-00 115 H7441
H745
H765P

—_—— N

*Response to changing ac input (less than 10 V/s).
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Table 2-7 BA11-K Mounting Box - DC Power Supply Specifications (Cont)

Regulator
Item Power System AC Input Unit Quantity
8 70-13323-03 230 H7441 2
H745 1
H765P 1
9 70-13323-01 115 H7441 2
H745 1
H765P
10 70-13323-05 230 H7441 2
H745 1
H754 (MOS/core) 1
H765R
5. Mounting Box Physical and Environmental Characteristics
Item Description
Chassis size (with H765 power 26.52 cm (10.44 in) high
system and pop panel) 43.48 cm (17.12 in) wide
67.39 cm (26.53 in) deep
Chassis size (with H765 power 26.52 cm (10.44 in) high
system without console panel 43.48 cm (17.12 in) wide
and bezel) 63.50 cm (25 in) deep
Chassis size (without H765 26.52 cm (10.44 in) high
power system, console panel, 43.48 cm (17.12 in) wide
and bezel) 43.82 cm (17.25 in) deep
Expander box chassis weight 39.47 kg (87 1b)
(with regulator units and
without system units)
H765 power system size 26.37 cm (10.38 in) high
43.48 cm (17.12 in) wide
19.69 cm (7.75 in) deep
Slide extension (three-section 68.58 cm (27 in) maximum
slide)
Slide weight capacity 68.04 kg (150 Ib)
(box fully extended)
3-stop slide Positions: horizontal, 45° F and 90° F (front panel facing up)

Fan air movement direction Horizontally toward rear of chassis
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Table 2-7 BA11-K Mounting Box - DC Power Supply Specifications (Cont)

Item Description

Module slots 22 maximum (2 double system units and 1 single system unit),
using DIGITAL standard configuration backplanes

Operating temperature range 5° C=50° C
at inlet to box (41° F-122° F)
Operating humidity 10 to 95% (no condensation)

Cooling efficiency for both fans ~ Temperature rise no greater than 10° C (18° F)
at 90 Vac, 50 Hz inlet air temperature to exhaust air.

Table 2-8 H7111 TODC Battery Power Supply Specifications

AC INPUT
Current 0.1 A, maximum rms
Voltage
90-128 Vac, rms H7111A
180-256 Vac, rms H7111B
Frequency 47to 63 Hz
Protection 1/8 A slow-blow fuse
DC OUTPUT
Voltage +5Vdc £5%
Current 0to25mA
BAT DCLO
High state 4.0t04.5 Vdc
Low state Less than 0.4 Vdc at sink 4 mA maximum
Connector 6-pin universal Mate-N-Lok

MECHANICAL AND ENVIRONMENTAL

Dimensions
Height 8.9cm (3.5in)
Width 48.26 cm (19 in)
Depth 10.20 cm (4.0 in)
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Table 2-8 H7111 TODC Battery Power Supply Specifications (Cont)

MECHANICAL AND ENVIRONMENTAL (Cont)

Weight

Cooling

Mounting

Temperature
Operating
Non-Operating

Humidity

Altitude

Operating
Non-Operating

Battery Shelf Life

At70° C(158°F)

At0°C(32°F)
Battery
Type

Voltage range

Overcurrent protection

Capacity
Charge time

Operating time

2.25kg (51b)
Convection

48.26 cm (19 in) rack

5° to 50° C (41° to 122° F)
~40° to 66° C (-40° to 151° F)

10% to 95% with maximum wet bulb 32° C (90° F)
and minimum dew point 2° C (36° F)

3000 m (10,000 ft)
9000 m (30,000 ft)

40 days, maximum
6000 days, maximum

Sealed lead-acid (DEC P/N 1212499-00)
10-16 Vdc

2 A fuse

5Ah

Less than 24 hr (90% charge)

100 hr, minimum

Table 2-9 H7112 Memory Battery Backup Power Supply Specifications

AC INPUT

Voltage Voltage

Range Nominal
90-128 Vac 120 Vac
180-256 Vac 240 Vac
90-128 Vac 120 Vac
180-256 Vac 240 Vac

Frequency Current

60Hz +1 Hz 1.0 A, maximum
60 Hz +1 Hz 0.5 A, maximum
50Hz +1 Hz 1.0 A, maximum
50 Hz +1 Hz 0.5 A, maximum
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Table 2-9 H7112 Memory Battery Backup Power Supply Specifications (Cont)

AC INPUT (Cont)
Charge Time (90% charge) 16 hr, maximum

Input protection

120 Vac 1.0 A slow-blow fuse
240 Vac 0.5 A slow-blow fuse
DC OUTPUT
Voltage 27-45 Vdc
Power 250 W (constant power load)
Battery Holdup Time 10 minutes, minimum

INPUT SIGNALS

Regulator input voltage 30 Vdc
AC OK voltage -12 £3 Vdc
Closure J7-3t0J7-6

BATTERIES (3 in series)

Type Sealed lead-acid (DEC P/N 1212499-00)
Voltage range 30-48 Vdc
Overcurrent protection 15 A fuse
Power required 280 W
ENVIRONMENTAL AND PHYSICAL
Dimensions
Height 13.2cm (5.2 in)
Width 48.26 cm (19.0 in)
Depth 15.64 cm (6.16 in)
Weight 11.25 kg (25 Ib), approximately
Cooling Convection
Mounting 48.26 cm (19 in) rack
Temperature
Operating 5°to 50° C (41°to 122° F)
Non-Operating -40° to 66° F (-40° to 151° F)
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Table 2-9 H7112 Memory Battery Backup Power Supply Specifications (Cont)

ENVIRONMENTAL AND PHYSICAL (Cont)

Humidity 10 to 95% with maximum wet bulb 32° C (90° F)
and minimum dew point 2° C (36° F).
Altitude
Operating 3000 m (10,000 ft)
Non-Operating 9100 m (30,000 ft)
Battery Shelf Life*
At70° C(158° F) 40 days, maximum
At0°C(32°F) - 6000 days, maximum
Connectors and Cables Two 3-pin (J10, J11)

AC input cable
BATTERY OUT interface cable
Two binding posts for external battery

*Shelf life is linear between these extremes.
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CHAPTER 3
POWER SYSTEM DESCRIPTION

This chapter discusses the VAX-11/780 Power System under the following basic headings:

1.  Physical configuration (includes a brief description and illustrations showing relationships
between power system and other system elements)

2.  AC power distribution
3. DC power generation and distribution

4. Power failure provisions (e.g., power-fail sequencing, battery backup power supplies, and
power supply status displays)

5. Cabling.

In overview, power distribution within the system is not complicated. Each cabinet power controller
receives its 3-phase or single-phase primary power directly from an individual customer-supplied re-
ceptacle. The controller then distributes this power throughout its cabinet, providing 120 Vac or 240
Vac to the individual loads (e.g., dc power supplies, fans, microcomputer, floppy disk, air flow inter-
face, etc.).

In the main cabinet (refer to Paragraph 3.1) the microcomputer and floppy disk have their own inter-
nal power supplies. The dc power supplies provide +5.1, -5.2 and +12 regulated outputs for the
numerous modules in the CPU, UBA, memory, MBA, and FPA. The air flow interface (used with the
866 controllers only) provides +15 Vdc for the air flow sensors. In the 869 controllers this voltage is
provided by circuits in the unit.

All cabinets in the VAX-11/780 (main cabinet, expander cabinet(s), and tape drive cabinets) are pow-
ered up and down via the DEC power control bus that interconnects them. However, system stand-
alone peripherals operate autonomously. Although an emergency shutdown signal on the control bus
shuts down those devices operating off “‘switched” controller outlets, the units (e.g., memory power
supply, memory power supply fan, and air flow interface) on ‘“‘unswitched” receptacles will continue to
operate until the controller’s main circuit breaker can be manually set to OFF. This restriction does
not apply to the more advanced 869 series controllers, whose main circuit breaker incorporates a trip
coil permitting total shutdown of both switched and unswitched power. Details of 869 operation are
discussed in the following sections.

Centralized control of power distribution initiates at a key-operated switch at the right end of the main
cabinet control panel (refer to Figure 3-1).
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3.1 PHYSICAL CONFIGURATION
The basic VAX 11/780 computer system comprises (refer to Figure 3-2):

1. A 1.5m (5 ft)tall, 1.2 m (4 ft) wide (double-width) highboy central processor unit (CPU)
cabinet

2. A 1.5m (5 ft) tall, 0.6 m (2.2 ft) wide (single-width) highboy Unibus expanéion cabinet
3. Storage devices (e.g., tapes, disks, etc.)
4. LA36 DECwriter II console terminal.

3.1.1 Main Cabinet
The main cabinet houses the following basic equipment:

I.  Central processor unit (KA780)

2. 256K-byte MOS memory (MS780)

3. Unibus adapter (DW780)

4. Two power supplies for the CPU

5.  One power supply for the memory

6. Three cooling blowers

7. Time-of-day clock battery power supply

8. 11/03 microcomputer

9. RXO01 floppy disk subsystem

10. 869 or 866 3-phase power controller (located behind the RXO01 in Figure 3-2).

In addition, the main cabinet provides space for the following optional equipment:

1.  FP780-AA(AB) high-performance floating-point accelerator.

2. Writable Control Store (WCS) of 1K locations (KU780)

3.  Up to 4 megabytes of ECC MOS memory

4. Two Massbus adapters (RH780)

5. Power supply for floating-point option

6. Power supply for Massbus option

7. Memory battery backup power supply option.
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3.1.2 Unibus Expansion Cabinet

The Unibus expansion cabinet is an integral component of all VAX-11/780 systems. It houses a max-
imum of two BA11-K mounting boxes, (each with integral power supply) and provides space to ac-
commodate three distribution panels for handling a total of up to 48 asynchronous multiplex lines.

At installation, the expansion cabinet is physically mated to the main cabinet or, the model H9602
expansion cabinet (if used).

3.1.3 VAX-11/780 Expansion Cabinet (H9602-HA /HB)

The VAX-11/780 expansion (SBI) cabinet (refer to Figure 3-3) is a single-width highboy having the
same dimensions as the Unibus expansion cabinet. When used, it is physically mated with the main
cabinet at its left end and the Unibus expansion cabinet at its right end. The H9602-HA /HB provides
mounting space for:

1.  Up to one million bytes of expansion memory with memory control
2. Two Massbus adapters (RH780)

3. One memory battery backup option (H7112-A/B)

4. Power supply for the memory

5.  Power supply for the MBAs.

To expand the VAX-11/780 system beyond the limits of the Unibus expansion cabinet shown in
Figure 3-2, an add-on Unibus expansion cabinet (H9602-DF/DH) is available. Figure 3-3 shows the
space allocations of the Unibus add-on expansion cabinet and the VAX-11/780 H9602-HA /HB ex-
pansion cabinet as seen from the front. Figure 3-4 is a top view of the BA11-K extension mounting box
used with the Unibus expansion cabinet and the add-on Unibus expansion cabinet. Shown in this
figure are the DD11-DK peripheral mounting panel, DZ11-A asynchronous multiplexer for the video
terminals (e.g., VT52s) used in some configurations, and the RK611 controller (five boards and back-
plane) for the RK06 disk drives. Figures 3-5 and 3-6 show the configuration of the mounting box and
its power supply, respectively.

The RK611 and DD11-DK each occupy 2 SUs (system units) of space and provide a total of 8 hex
slots and 3 quad slots of additional mounting space.

Figures 3-7 and 3-8 show front and rear exterior views of the 11/780-C main cabinet, respectively.
Accompanying sheets for each figure give cabling data.

For details of the BA11-K extension mounting box, refer to the BA11-K Mounting Box Manual (DEC-
11-HBKEF-A-D) included in the documentation package for VAX-11/780 systems.

3.2 AC POWER DISTRIBUTION

In VAX-11/780 systems delivered after June 1978, the 866 3-phase controllers are replaced by more
versatile equivalents of the new 869 series. To simplify the discussion on ac power distribution, it
should be pointed out that all of these DEC standard power controllers (refer to Tables 3-1 and 3-2)
have similarities. Figure 3-9 shows their common basic concept.
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Figure 3-3 Equipment Space Allocation in Add-On Cabinets (Front View)
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TK-0436

Figure 3-4 Space Allocation for DZ11-A Multiplexer
and RK611 Controller in BA11-K Mounting Box
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Figure 3-5 BA11-K 10.5 Inch Mounting Box
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H745 REGULATOR #1 ASSY.
(NOT VISIBLE BELOW)

H754/H785

REGULATOR #4 Assy. H744/H7441
REGULATOR #3 ASSY.

AC INPUT BOX ASSY.

H744/H7441
REGULATOR #2 ASSY.

TK-0482

Figure 3-6 H765 Power Supply Assembly
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11780 CA/DA 115 V.A.C 60HZ SYSTEM

ITEM NO.

(REF. ONLY) PART NO. DESCRIPTION FROM TO

1 7014323-06 |POWER CORD ASSY (FAN 115 V)| CORD-P1 866-D J9-A
-P2 BLOWER #1 J1

2 7014323-06 |POWER CORD ASSY (FAN 115 V)| CORD-P1 866-D J15-A
-P2 BLOWER #2 J1

3 7014323-06 |POWER CORD ASSY (FAN 115 V)| CORD-P1 866-D J10-8
-P2 BLOWER #3 J1

4 .9107673-09 | EXTENSION CORD 115V 15A CORD-PLUG 866-D J10-A
-JACK P.S. #2-AC

5 9107673-06 | EXTENSION CORD 115V 15A CORD-PLUG 866-D J14-A
-JACK P.S.#4-AC

6 9107673-06 | EXTENSION CORD 115V 15A CORD-PLUG 866-D J9-B
-JACK P.S. #5-AC

. 9107673-09 | EXTENSION CORD 115V 15A CORD-PLUG 866-D J12-A
-JACK P.S. #3-AC

8 9107673-09 | EXTENSION CORD 115V 15A CORD-PLUG 866-DJ11-A
-JACK P.S. #1-AC

9 7015036-00 | AIRFLOW SENSOR BOX AC CORD-PLUG | 866-DJ11-B

10 H7111-A T.0.D BATTERY AC CORD-PLUG | 866-D J15-B

1 H7112-A MEMORY BATTERY AC CORD-PLUG | 866-DJ14-B

12 PDP11/03 AA | 16 BIT COMPUTER AC CORD-PLUG | 866-D J13-B

13 RX01-FA RX01 FLOPPY U.A. AC CORD-PLUG | RXO1 RELAY-J1

14 9107673-03 |EXTENSION CORD 115V 15A CORD-PLUG 866-DJ13-A
-JACK RX01 RELAY-P1

15 7013928-00 | FAN ASSY 115V AC CORD-PLUG | 866-DJ12-B

TK-0486

Figure 3-7 VAX-11/780-C/D Main Cabinet (Cabling Data) (Sheet 2 of 3)
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PART OF
KC780 ASSY

PART OF
KC780 ASSY

OPTIONAL =

FOR 11780-C/D

ITEM NO.
REF ONLy | PARTNO. DESCRIPTION FROM TO
1 7014213-0K |CABLE, OVER TEMP. PS #2-J4 PS #3-J4
2 7014213-0K |CABLE, OVER TEMP. PS #3-J5 PS #4-J5
4 7014242-08 |POWER CONTROL CABLE [ 866-J3 SCP-J1
HARN. -P2 KA780-J19
5 7.14243.21 |FLOPPY RELAY SCP Y SCP.J3
POWER HARNESS -3 X011
6 7011411-12 | CABLE, SIGNAL KA780-J9 SCP-J2
11/03
7 BCO5L-10 |CABLE M9400-YE KA780-J7
J1
11/03
8 BCO5L-10  |CABLE M9400-YE KA780-J8
J2
9 7014248-3M | CABLE, T.0.D. BATTERY | H7111-J1 KA780-J20
FOR 11780-C
12 7014213-4A | CABLE. OVER TEMP. 866-J1 PS #4-J4
11 7014213-3E | CABLE, OVER TEMP. PS #2-J5 N.C.
FOR 11780-C WITH H7112
12 7014213-4A | CABLE, OVER TEMP. 866-J1 PS #4-J4
11 7014213-3E | CABLE, OVER TEMP. H7112-J1 | PS #2-J5
CABLE-P2 }
10 7014547-3D |CABLE, BATTERY OPTION H7112-J7
CABLE-P1 |PS #4-BATT. ADAPT.
FOR 11780-C WITH FP780
12 7014213-4A |CABLE, OVER TEMP. 866-J1 PS #4-J4
14 7014213-0K [CABLE, OVER TEMP. PS #1-J4 PS #2-J5
13 7014213-3E |CABLE, OVER TEMP. PS#1-J5 N.C.
FOR 11780-C WITH H7112 & FP780
12 7014213-4A | CABLE, OVER TEMP. 866-J1 PS #4-J4
13 |7014213-3E |CABLE, OVER TEMP. H7112-J1 |PS #1-J5
14  [7014213-0K | CABLE, OVER TEMP. PS#1-J4 |PS #2-J5
LE-P2 -
10 |7014547-30 |cABLE, BATTERY OPTION}-S2E H7112-07
CABLE-P1 |PS #4 BATT. ADAPT.

-
NOTE: * CONN. J8 ON ADAPTER CABLE (7015155) SNAPS
INTO CUTOUT ON EXPANDER |/D CONN. PANEL.

TK-0636

Figure 3-7 VAX-11/780-C/D Main Cabinet (Cabling Data) (Sheet 3 of 3)
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11780 CC/DC 115VAC 50 HZ SYSTEM

ITEM NO.

(REF ONLY) |  PARTNO. DESCRIPTION FROM T0
1 7014323-06 | POWER CORD ASSY (FAN 115V)| CORD-P1 866-D J9-A
P2 BLOWER #1 J1
7014323-06 | POWER CORD ASSY (FAN 115V)| CORD-P1 866-D J15-A
2 ' -p2 BLOWER #2 J1
7014323-06 | POWER CORD ASSY (FAN 115V)| CORD-P1 866-D J10-8
8 -P2 BLOWER #3 J1
. 9107673-09 |EXTENSION CORD 115V 15A |CORD-PLUG | 866-D J10-A
JACK | P.s. #2-AC
9107673-06 |EXTENSION CORD 115V 15A | CORD PLUG | 866-D J14-A
5 JACK  |P.S. #4-AC
9107673-06 | EXTENSION CORD 115V 15A | CORD-PLUG | 866-D J9-B
6 JACK | P.s. #5-AC
9107673-09 | EXTENSION CORD 116V 156A |CORD-PLUG  |866-D J12-A
7 JACK  |P.S.#3-AC
. 9107673-09 | EXTENSION CORD 116V 16A |CORD-PLUG  |866-DJ11-A
JACK | PS #1-AC
. 7015036-00 | AIR FLOW SENSOR BOX AC CORD-PLUG | 866-D J11-B
10 H7111-A | T.0.D. BATTERY AC CORD-PLUG | 866-D J15-B
11 H7112-A | MEMORY BATTERY AC CORD-PLUG | 866-D J13-B
12 PDP 11/03-AA | 16 BIT COMPUTER AC CORD-PLUG | RX01 RELAY-J1
13 RXO1-FC | RXO1 FLOPPY UA, CORD-PLUG | 866-DJ13-A
s 9107673-03 | EXTENSION CORD 115V 15A |CORD-JACK | RXO1 RELAY-P1
15 7013928-00 | FAN ASSY 115V AC CORD-PLUG |866-D J12-B

TK-0537

Figure 3-8 VAX-11/780-C/D Main Cabinet (Cabling Data) (Sheet 2 of 3)
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FOR 11780-D
ITEM NO.
REE. ONLY | PARTNO. DESCRIPTION FROM 10
16 7014213-0K | CABLE, OVERTEMP. | PS #4-J4 PS #5-J4
15 7014213-4A | CABLE, OVERTEMP. | 866-1 PS #5-U5
11 7014213-3E | CABLE, OVERTEMP. | PS#2-J5 N.C.
FOR 11780-D WITH H7112
16 7014213-0K |CABLE, OVER TEMP. PS#4-J4 | PS #5.4
15 7014213-4A |CABLE, OVER TEMP. 866-J1 | PS #5-J5
11 7014213-3E |CABLE, OVER TEMP. PS#2-05 |H7112-J1
CABLE-P2 |H7112-
10 7014547-3D |CABLE, BATTERY OPTION 7112-07
CABLE-P1 | PS #4 BATT. ADAPT.
FOR 11780-D WITH FP780
16 7014213-0K | CABLE, OVERTEMP. | PS#4-J4 PS #5.04
15 7014213-4A | CABLE, OVER TEMP. | 866-J1 PS #5-J5
13 7014213-3E | CABLE, OVER TEMP. | PS#1-J5 N.C.
14 7014213-0K | CABLE, OVERTEMP. | PS#1-J4 PS #2-J5
FOR 11780-D WITH H7112 & FP780
16 7014213-0K | CABLE, OVER TEMP. PS#4-04 |PS #5-04
15 7014213-4A |CABLE, OVER TEMP. 866-J1  |PS #5-U5
13 7014213-3E | CABLE, OVER TEMP. H7112-01 |ps #1-05
14 7014213-0K | CABLE, OVER TEMP. PS#1-J4 |PS #2-J5
4 CABLE-P2 |H7112.07
10 7014547-3D |CABLE, BATTERY OPTION
CABLE-P1 |PS #4 BATT. ADAPT.
INTERCONNECTION TABLE FOR 11780-C/D
FROM T0
IEM | PARTNO DESCRIPTION CONN :Jg"" PART NO. DESCRIPTION CONN
17 | 7014320 | AIRFLOW SENSOR #3 P1 | 18 | 7014319 | AIRFLOW SENSE HARN. | J3
17 AIRFLOW SENSOR #2 P1 | 18 J4
17 AIRFLOW SENSOR #1 P1 18 J5
19 | 7015155 | AIRFLOW ADAPTER CABLE| J1 | 18 1
19 2 | 18 P2
19 P3 | 20 | 866-D/E | PWR CONTROL BOX | J2
19 8 | 21 /0 CONNECTOR PANEL | -+
19 P1 | 22 | 7015036 | AIRFLOW SENSOR BOX | J3
19 P2 | 22 14

Figure 3-8 VAX-1 1/780-C/-D Mair: Cabinet (Cabling Data) (Sheet 3 of 3)
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Table 3-1 Standard DEC Power Controllers Used in VAX-11/780 Systems

Type Voltage | Frequency (Hz) Phase(s) | A/Phase | CB Poles Max. Load kVA
869B | 240 47-63 Single 16 4 3.83
869C 120 47-63 Single 24 4 2.88
869D 120/208 47-63 Three 24 4 8.64
869E 240/416 47-63 Three 12 4 8.64
866D 120/208 47-63 Three 24 4 8.64
866E 240/416 47-63 Three 12 4 8.64
861B 240 47-63 Single 16 3 3.83
861C 120 47-63 Single 24 3 2.87
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3.2.1 Power Control Bus
Power controllers interconnected by the power control bus accomplish the following basic functions.

1. Control of large amounts of power by control signals of relatively low power level.
2. Convenient distribution of primary power to controlled devices.
3.  Filtering of all primary power to protect data from noise effects.

4. Automatic removal of primary power in the event of overload or overtemperature condi-
tions.

5. Isolation of portions of the power distribution system to permit servicing of discrete areas
without interrupting total system operation.

The power control bus is a series of 3-wire cables harnessed for interconnection of all power controllers
in the central processor cabinet array. Parallel-wired 3-pin Mate-N-Lok connectors at the rear of each
controller (refer to J4, JS, and J6 in Figure 3-15) are used to interconnect the controllers and the main
cabinet control panel (refer to Figure 3-1). The operation of the power control bus is as follows.

1. Connection of line 1 (POWER REQUEST) to line 3 (ground) energizes the contactor
through the pilot control board to cause ac power to be applied to the switched outlets.
Whenever the controller’s LOCAL/OFF/REMOTE switch (Figure 3-12) is in its LOCAL
position, lines 1 and 3 are connected.

2. Connection of line 2 (EMERGENCY SHUTDOWN) to line 3 (ground) causes disconnect
of all power to the controller’s switched outlets.

3.2.2 AC Power Distribution with 866 and 861 Power Controllers

Figure 3-10 is a single-line diagram shcwing the ac power distribution for VAX-11/780 systems in
which the central processor cabinets (main cabinet, expander cabinets, tape drive cabinets) use the 866
3-phase and 861 single-phase controllers. The 866D is for 120/208 Vac, 47-63 Hz primary power and
the 866E for 240/416 Vac, 47-63 Hz. The 861C operates off single-phase 120 Vac and the 861 B off 240
Vac primary power.

In the figure, note that the controller receptacles (J9 through J15) are the outlets shown on the rear-
view drawing of the 866 (Figure 3-21). Receptacle numbers and locations are identical on both the
866D and 866E; however, the polarization for the 866D outlets is 120 Vac and 866E is 240 Vac.

As shown in the diagram, the unswitched phase provides ac power to: the H7112 Battery Backup
Power Supply option at J14B, the No. 4 power supply feeding dc voltages to the MS780A memory at
J14A, the H7111 Time-of-Day Clock Battery Backup power supply at J15B, and the No. 2 blower
(located above the memory dc power supply) at JISA.

The devices on the unswitched phase continue to operate in the 866/861 controller configuration even
after EMERGENCY SHUTDOWN has been commanded on the power control bus.

The expander cabinet configuration is only one of several possible combinations, but the basic inter-
controller relationship still holds.

Also physically situated outside the controller block are the power supply thermal sensors; each supply
has a single thermal sensor located on its output transistor heat sink. The main cabinet air flow sensors
(3 in the VAX-11/780 main cabinet) are located just below the card cage in the narrow space separa-
ting the bottom of the cage from the tops of the power supplies. Seen from the front or rear of the
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cabinet, each sensor is located above one of the three blowers. These locations provide optimum
sensing of air velocity and temperature as the downward flow of cooling air leaves the modules in the
card cage.

Note that the primary power control originates at the key-operated switch on the control panel of the
main cabinet, passes through the pilot control circuit, and energizes or deenergizes the contactor
controlling the primary power flow to the ‘“‘switched” receptacles. Figure 3-11 shows the ac power
distribution details for the 3-phase, 120 Vac, 60 Hz system. Similar drawings for the 3-phase 120 Vac
and 240 Vac, 50 Hz systems are included in the print set.

AC power distribution in each controller follows this basic sequence:

1. A 3-phase line filter removes high frequency components entering the system via the primary
power source.

2. Anindicating lamp in each hot leg of the 3-phase supply illuminates when the power plug of
the power controller is plugged into the customer’s receptacle.

3. A 3-phase circuit breaker applies power to the unswitched outlets or, as in the case of the
869D, which has an individual circuit breaker for each duplex outlet, to the outlet CBs. This
power is also applied to the input contacts of the 3-phase contactor.

4.  When the contactor is energized (closed) by command from the control board, power is also
applied to the individual outlet CBs grouped under the heading of “switched” outlets.

5. With all outlet CBs in the closed position, single phase 120 Vac (869D controller) or 240 Vac
(869E controller) is applied to the equipment plugged into the receptacles of the power
controller.

6. Since the power controllers of the main cabinet and expansion cabinet are interconnected
via the DEC power control bus, the equipment in all other central processor cabinets comes
on at the same time as the equipment in the main cabinet to render the system operational.
Peripherals are individually supplied with primary power from customer receptacles, and
are manually switched on.

NOTE
The 869 controller provides an optional 1/2 second
turn-on delay before any power-up or power-down
command is transmitted to the next cabinet.

3.2.3 AC Power Distribution of Systems Using 869 3-Phase and Single Phase Power Controllers
Figure 3-12 is a single-line diagram showing the ac power distribution for VAX-11/780 systems in
which the central processor cabinets use the 869-series 3-phase and single-phase controllers. The 869D
is for 120/208 Vac, 47-63 Hz primary power; i.e., is the conterpart of the 866D. Similarly, the 869E is
the counterpart of the 240/416 Vac, 47-63 Hz 866E. Figure 3-13 is a simplified block diagram of the
869 family of controllers, while Figures 3-14 through 3-28 (exclusive of Figure 3-22, the Air Flow
Interface) show the front and rear features of the 869, 866 and 861 controllers. Since the 861s do not
have rear receptacles, only their front views are shown.

The 869C (Figure 3-23) corresponds to the 120 Vac, 47-63 Hz, single phase 861C (Figure 3-27) and the
869B (Figure 3-25) corresponds to the 230 Vac, 47-63 Hz, 861B single-phase controller (Figure 3-28).
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3- PHASE POWER CONTROLLER IN CPU CABINET (CONT.)
OJO.

PHASE 1 SWITCHED

PDP-11/03 FLOPPY

MICRO-

COMPUTER DISK RELAY

ASSY.

PHASE 2 SWITCHED

J12B J12A J11B J11A
OPTION

P.S.#1
FOR

FLOATING-POINT
ACCELERATOR

FP-780A

RX01
FLOPPY

DISK FAN
ASSY.

P.S.#3
FOR
CPUWCS

AIR FLOW

SENSOR
P.S.

+5.1V@ 70A +15vDC +5.1V @ 40A
(H7100) (H7100)
PHASE 3 SWITCHED
J108 J10A J9A
;P:'osh#z P.S. #5
BLOWER #3 CPUUBA FOR MBA BLOWER #1
: RH780
(DW780)
OPTION
+5.1V @ 30A (H7100) +5.1V @ 35A
5.2V @ 10A (H7101) (H7100)

L - Y __

VAX-11/780 3-PHASE H7100 POWER SUPPLY H7100 REGULATED-DC
CONTROLLER OPTIONS OPTIONS OUTPUT OPTIONS
866-D 120/208V., 3¢, 5W, 50/60 Hz, 24A/9, 30A CB H7100A 120V, 50/60 Hz H7100 (BASIC): +5.1V @ 10 TO 100A
866-E 240/416V., 3¢, 5W, 50/60 Hz, 12A/4, 15A CB H7100B 240V, 50/60 Hz H7101: -5.2V @ 3 TO 30A

H7102: +12Vv @ 1 TO 10A
. J t5V.@ 20 TO 20A
H7103'{-5V- 0TO 0.2A

TK-0459

Figure 3-10 VAX-11/780 AC Power Distribution System Using the 866 (3-Phase) and
861 (Single-Phase) Power Controllers (Sheet 2 of 2)
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O G
OTG
PHASE 1 UNSWITCHED
L J11B L J11A
P.S. #4
FOR MS780A BLOWER #2
MEMORY
H7100 REGULATED-DC
OUTPUT OPTIONS
H7100 (BASIC): +5.1V @ 10 TO 100A PHASE 2 UNSWITCHED
H7101: -5.2V @ 3 TO 30A | J14B J14A
H7102: +12V @ 1 TO 10A
+5V @ 20 TO 20A
H7103: gy .0ToO0.2A BATT. B.U.
P.S. FOR
MS780
VAX-11/780 3-PHASE MEMORY
CONTROLLER OPTIONS CHASE 1 SWITCHED
869-D 120/208V., 30, 5W, 50/60 Hz, 24A/0, 30A CB
869-E 240/416V., 30, 5W, 50/60 Hz, 12A/0, 15A CB y J138 ) J13A
H7100 POWER SUPPLY PDP-
PTION 11/03
OPTIONS MICRO-
H7100A 120V, 50/60 Hz COMPUTER
H7100B 240V, 50/60 Hz
PHASE 2 SWITCHED
| J15B
POINT
ACCELERATOR vFv(c):: CPU,
FP-780A
PHASE 3 SWITCHED
J19B L J19A J18B y J18A
P.S. #2 FOR
BLOWER #3 BLOWER #1 CPU, UBA

Figure 3-12

VAX-11/780 AC Power Distribution System

Using the 869 3-Phase Power Controller (Sheet 2 of 2)
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Figure 3-18 866D Power Controller (Front View)
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Figure 3-19 866D Power Controller (Rear View)
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Figure 3-20 866E Power Controller (Front View)
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Figure 3-21 866E Power Controller (Rear View)
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Table 3-3 compares the 869D and 866D 120/208 Vac 3-phase controllers in terms of front-panel, back-
panel, and interior features (Figures 3-14 through 3-21). The significant differences are as follows.

1. The 869D uses a main (3-phase) circuit breaker having inrush protection and a trip coil that
permits shutdown of primary power to the controller’s unswitched receptacles in response to
a signal from the air flow sensor located above the memory power supply, or total shutdown
in response to an overtemperature signal from a sensor in the controller, or from the over-
temperature sensor in any of the power supplies. The 866D has neither a trip coil nor inrush
protection, but both controllers can effect shutdown of receptacles on switched power.

2. The 869D has one more switched duplex outlet and one more unswitched duplex outlet than
the 866D; specifically, the 869 has 3 switched outlets per phase, one unswitched and two
switched.

3. The 869 provides a +15 Vdc output energizing up to 5 air flow sensors (only 3 are used in the
VAX-11/780 main cabinets), thus eliminating the need for the +15 Vdc provided by the air
flow interface (Figure 3-22) provided with each 866 controller.

4. The 869 provides an individual front-panel circuit breaker for each duplex receptacle, to
enable manual disconnect of any device receiving power from this controller.

5. The pilot control board of the 869 replaces the reed relay and Triac combination (used for
contactor control in the 866) with a solid-state switch. This board also includes delay circui-
try which, if desired, powers up or down a second controller 1/2 second after receipt of a
POWER REQUEST or EMERGENCY SHUTDOWN command via the power control
bus.

A rear view comparison of the 869 and 866 power controllers (Figures 3-15 and 3-19) shows that both
controllers have three (parallel-wired) connectors for the DEC power control bus; viz., J4, J5, and J6
on the 869 and J1, J2, and J3 on the 866. The 866 has no other control connectors.

The 869 controllers, because of their more extensive control flexibility, have four additional connectors
(J7, J8, J9, and J10). These connectors are discussed briefly below (but not in the order named).

Switched Power Shutdown (Connector J8)

Closure of either air flow sensor for the switched fans (Figure 3-10, blowers 1 and 3), or any low (Table
2-2 under heading of “Input Signal Voltage Levels”) from pin 2 to pin 1 of J8 on the back of the 869
power controller (Figure 3-15) will cause power to the switched outlets to be removed without energiz-
ing the emergency shutdown that occurs when an overtemperature signal appears on the DEC power
bus. However, logic levels for a switched power shutdown via J8 must conform with those for the DEC
power bus. Pin connections for J8 are as follows.

4 NC

3 +15 Vdc switched
2  Switched shutdown
1 Ground
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Table 3-3 Comparison of 869D and 866D 3-Phase Power Controllers

FRONT PANEL

3-phase filter with
cover and input studs

Phase lamps (3)

Transformer fuses (3)

LOCAL/OFF/REMOTE switch

869 Controller 866 Controller
Yes Yes

Yes Yes

Yes No

Yes (rotary sel) Yes (toggle)

Main circuit breaker control Yes (4-pole) Yes (4-pole)
Phase circuit breaker control No Yes (three 4-pole)
Output receptacle CBs Yes (9) No
(1 per duplex receptacle)
REAR PANEL
Output receptacles, duplex
Switched 6 5
Unswitched 3 2
Connectors
Power control bus J4,15,16 J1,J2,]3
Delay out J7 No
Switched shutdown J8 No
Total shutdown J9 No
Unswitched shutdown J10 No
INTERIORS
Main CB Yes (with trip coil and Yes (without trip coil
inrush protection) or inrush protection)
Contactor Yes Yes
Pilot control board Yes Yes
Pilot control transformer Yes (3-phase) Yes (single phase)
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Total Power Shutdown (Connectors J9 and J10)

Any low (Table 2-2) from pin 2 to pin 1 on J9 and J10 at the rear of 869 power controller will cause the
main circuit breaker to trip, interrupting both the switched and unswitched power to output recep-
tacles. Emergency shutdown on the DEC power control bus will be asserted. Logic levels must con-
form to those established for the DEC power bus. Pin connections for J9 and J10 are as follows.

J9
2  Total shutdown
Ground

)

J10

+15 Vdc unswitched

NC

Unswitched (total) shutdown
Ground

— N W A

Air Flow Sensing (Connectors J8 and J10)

The controller is designed to interface with air flow sensor 12-14447 (TI-2SE). These barium-titanate
SCR-switched sensors use the +15 Vdc supplied by connectors J8 and J10 (Figure 3-15). A maximum
of five air flow sensors can be accommodated: three on switched +15 Vdc and two on unswitched +15
Vdc. Figure 3-32, the controller block diagram, shows the circuit relationships.

Cabinet Power-up Sequencing (Connector J7)

Connector J7 provides an output (at pin 1) for a 1 /2 second delay in sequencing a second cabinet on, in
response to a power-up request. If an 869 controller is used in the second cabinet, that 869 will provide
another half second delay between the powering up of its cabinet and a third cabinet, etc.

Figures 3-29, 3-30, and 3-31 are matrices showing the effects of five input conditions at the controller
on the three output conditions. Figure 3-29 shows these effects when the REMOTE/OFF/LOCAL
(Mode Selector) switch on the front panel of the 869 is set to LOCAL MODE. Figures 3-30 and 3-31
show similar effects for the other two switch settings; i.e., OFF and REMOTE.

As shown, the five input variables are:

Main circuit breaker (CB1)

Power request (via J4, J5, or J6 — DEC power control bus)
Emergency shutdown (via J4, JS, or J6)

Switched shutdown (via J8)

Total shutdown (via J9) or unswitched shutdown (via J10).

The three output variables are:

Delayed power request
Switched power to outlets (J12, J13, J15, J16, J18, and J19)
Unswitched power to outlets (J11, J14, and J17).

Possible input states are identified in the legend. As is seen in Figures 3-29 and 3-30 the outputs for any
given set of input conditions (e.g., condition 1) will be the same regardless of the ON or OFF state of
the power request, as indicated by the column of Xs. In Figure 3-30, the Ys under heading of Delayed
Power Request indicates that the OFF or ON state of this output is the same as that of the power
request input for that condition. For example, in condition 4, if the power request state is ON and the
other input conditions are as listed for this OFF mode of the selector switch, then the delayed power is
ON and a 1/2 second delay will occur in the powering up of successive cabinets.
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