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Section 1.  Scope 

 
This document is a brief introduction to the Blue Gene/P (BG/P) system and its 
operating environment.  The Blue Gene/P core system installation requirements are 
described completely in the Installation Planning Guide.  Please see the Installation 
Planning Guide for more detailed information and in depth topics about the Blue Gene/P 
system. 
 
 
Section 2.  Summary 
 
The Blue Gene/P rack system is unique when compared to a normal 19 or 24 inch 
server rack, and its special features require extra installation and operation planning.   
 
Blue Gene/P’s main distinctive feature is its plenum system used for cooling.  Because 
of the high heat loads, an efficient design for heat removal is necessary.  This is 
accomplished using a plenum attached to each rack.  The plenums allow the fans to 
draw cool air in from the floor and through the rack, exhausting out the top.   
Figure 1 shows the external view of 3 BG/P racks and their plenums.  Figure 2 shows a 
two dimensional view of a rack showing airflow direction. 
 

 
 

Figure 1.  Multiple Blue Gene/P racks with 
airflow plenums 
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Figure 2.  Side view of airflow through a Blue 

Gene/P rack 
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Section 3.  Requirements 
 
The following topics give a short summary of some specific information needed 
for designing and planning installation of a Blue Gene/P system.   

 
1. The Rack .  The BG/P rack dimensions and weights can be found below. 

 
Figure 3.  Drawing with dimensions (in inches) of t he Blue Gene/P racks and plenums. 

 

Table 1.  Blue Gene/P Dimensions

Blue Gene/P Rack 
Height 77.0 in or 195.6 cm 
Depth 38.0 in or 96.5 cm 
Width 27.6 in or 70.1 cm 

Middle Plenum 
Height 77.0 in or 195.6 cm 
Depth 38.0 in or 96.5 cm 
Width 20.5 in or 52.0 cm 

Inlet Plenum 
Height 77.0 in or 195.6 cm 
Depth 38.0 in or 96.5 cm 
Width 22.1 in or 56.1 cm 

Exhaust Plenum 
Height 77.0 in or 195.6 cm 
Depth 38.0 in or 96.5 cm 
Width 23.8 in or 60.4 cm 
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Table 2.  Blue Gene/P Weights 

Blue Gene/P 1700 lbs or 771 kg 
End plenum, exhaust or intake 105 lbs or 48 kg 
Center plenum 125 lbs or 57 kg 
Front or Back Rack Cover 33 lbs or 15 kg 
Front and Rear Plenum Cover 29 lbs or 13 kg 

 
 

2. The Raised Floor .  The design, construction and layout of the raised floor need 
to meet specific criteria, which include the height of the raised floor, cable tray 
placement, loading, and cutouts for airflow and cables.  The floor must be 
strong enough to support the BG/P and all of its support equipment.  IBM 
recommends using a grounded, bolted, stringer floor system.  The design and 
analysis of an acceptable raised floor is the responsibility of the customer, 
along with their structural engineers and flooring contractor.  Detailed 
information and recommendations are found the Installation Planning Guide.  
The recommended raised floor heights are shown in Table 3. 

 

Table 3.  Raised Floor Heights from Subfloor 

Preferred (for all rows) 30-48 in or 762-1219 mm 

Minimum for 1 row 12 in or 305 mm 

Minimum for multiple rows 16 in or 406 mm 
 

 
3. The Room Environment.  The environment for BG/P has slightly more strict 

thermal requirements than typical data centers, which allows for proper cooling 
of the equipment.  See Table 4 below for these requirements.  IBM 
recommends designing the A/C system to support 4800 CFM per each BG/P 
rack.  Also, assuming a temperature difference of 30F, each BG/P will need 
approximately 13 tons of sensible cooling.  Finally, the A/C system also needs 
to maintain the cooling requirements of the support equipment, plus keep the 
room ambient at the proper temperatures for the power supplies.  
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Table 4.  Blue Gene/P Allowable Operating Point Ran ges 

Environment Dry Bulb 
Temperature 

Relative 
Humidity 

Operating - Allowable 

Room ambient at power supply inlet 16°C to 29°C 
(60°F to 84°F) 

20 to 80 % 

Sub-floor ambient at rack inlet 15°C to 18 C 
(59°F to 64°F) 

20 to 80 % 

Operating - Recommended  

Room ambient at power supply inlet 20°C to 25°C 
(68°F to 77°F) 

20% to 80% 

Sub-floor ambient at rack inlet 15°C to 18 C 
(59°F to 64°F) 

20% to 80% 

 
 
4. Power and Electrical Requirements .  Each Blue Gene/P rack has its own 

individual power subsystem.  Table 5 shows electrical requirements and 
characteristics.  Table 6 shows maximum power consumption. 

 

Table 5.  Blue Gene/P Power and Electrical Referenc e Chart 

 

Voltage 200-240V 480 V 380-415V 
Description NEMA NEMA IEC 
Voltage Tolerance +6% to -10% +6% to -10% +6% to -10% 
Frequency 50/60 Hz 60 Hz 50 Hz 

Mains Plug Hardwired 
Hubbell 100A WT 

4100P7W 
Hubbell 125A WT 

4125P6W 
System Connector Terminal blocks Terminal blocks Terminal blocks 
Conductor 
Current Rating 

175 A required 
(177 A rated) 

100 A required 
(177 A rated) 

125 A 

In-line Connector Hardwired HBL4100C7W HBL4125C6W 

Wall Receptacle Hardwired HBL4100R7W HBL4125R6W 

Conductors 3 phase + ground 3 phase + ground 3 phase + ground 

Per-Phase Output Load 
Assumption 40kW 40kW 40kW 

Per-Phase Input Current 
Assumption (max per V 
range) 

138.122 A (@ 200 V) 57.551 A (@ 480 V) 72.7 (@380V) 

System Rating 140 A 70 A 85 A 

Breaker Size 175 A 100 A 125 A 
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Table 6.  Blue Gene/P Maximum Power Consumption 

Blue Gene/P Maximum Power Consumption i 
Peak AC Input Power   47.85 kVa 

Power Factor 0.95   
Actual AC Power to Converter   45.46 kW 

AC/DC Power Loss 0.91   
DC Power out to Blue Gene/P   41.37 kW 

 
 
Section 4.  Conclusion 
 
Proper planning and preparation for installation of Blue Gene/P racks will aid in an 
easy startup and successful long term operation.  For more detailed information on 
the above information, and also for more topics regarding installing the Blue 
Gene/P server, please see the full Blue Gene/P Installation Planning Guide.  
 
 
 
                                                 
i Subject to change as testing processes continue within IBM.   


