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MODELS AFFECTED:
Carrier:  19XR centrifugal and 23XL screw chillers equipped with Benshaw solid state starters with 50 Hz power, with power boards replaced since April 2001 (approximately), or new starters in this category built between April 2001 (approximately) and December 2003.

PURPOSE: 

To inform the field of the problem and resolution for incorrect power factor readings on the affected models.

BACKGROUND: 

Benshaw solid state starters compute power factor using a combination of hardware (including the Power Board) and software (in the EPROM installed on the Computer Board), and the value is displayed in the Benshaw Redi-Start Micro display.  In PIC-II Benshaw starters (ISM-less), this power factor is also passed directly to the (I)CVC chiller display and control module.  In addition, power consumption (motor kw) is computed using this same power factor.  This affected value for kW is available from a 4-20 mA analog output from the CCM module.

PIC-I Benshaw starters without an SMM are similarly affected, but the situation is less obvious and rather inconsequential since the power factor is not passed to the PSIO.  It only appears in the Benshaw monitor display (if it is set up to show power factor).

NOTE:  Power factor and motor kw are provided in the chiller's control system display(s) for approximate information only, and it is not intended nor should they be used to represent a precise measurement of chiller performance or power consumption.

SITUATION: 

Prior to early 2001, in starters using power boards with a part number including "C4" (e.g., BIPCM1PWR-C4-03-xx), the power factor in 50 Hz systems was computed correctly.  In early 2001 the power board which Benshaw used for new PIC-II production and for PIC-II and later model PIC-I replacements was modified, with the consequence that the power factor calculation was no longer correct when used with 50 Hz power (only) and the original EPROMs.  These later power boards have a part number including "30–03 " (e.g., BIPC300030-03-xx).

To summarize, the power factor is reported incorrectly only when all of the following are present:

· Benshaw PIC-II ISM-less or PIC-I SMM-less starter

· 50 Hz power and motor

· power board identification contains "30-03-"

· EPROM software is earlier than (numbers are lower than) 810001-01-14 (PIC‑II) or 810001-02-05 (PIC‑I).

RECOMMENDATIONS: 

If incorrect power factor or power reading is now, or is likely to be, an issue at a vulnerable chiller jobsite, replace and upgrade the Benshaw EPROM (software) which is installed in the center of the CPU within the starter.

· PIC‑II 
– upgrade to EPROM software version 810001-01-14
· PIC‑I 
– upgrade to EPROM software version 810001-02-05
Note that if a power board must be replaced on a starter which was built with the earlier configuration (which reported the power factor correctly), the replacement board is likely to be the newer "30-03-" board.  If power factor or kw may become an issue at the site, the EPROM should be upgraded at the same time as just described.  As stated under Background above, power factor and EPROM replacement should not be an issue with PIC-I starters.

If the EPROM alone needs to be replaced (for this or any other reason) with one of these newer versions on a starter which has the earlier "C4" power board, a special setup procedure is required.  See Power Board Configuration Procedure below.

EPROM INSTALLATION PROCEDURE: 

When examining a PIC-II Benshaw solid-state starter in the field, its software version may be identified from a white label on a 28-pin EPROM microchip located in the center of the starter's CPU board.  When the starter's right side door is opened, the CPU board with the EPROM is the lower left circuit board which directly faces you.  The software designation on the label is shown in black letters as: 810001 ‑ 01 ‑ 14 (for Version 14, for example).

The EPROM may be replaced with simple tools if care is taken to avoid damaging the legs of the microchip.  Simply insert a thin screwdriver or knife blade under the center of the EPROM from one end, and gently pry it out of its socket.  When replacing, be sure to position the small rounded indentation found on one end of the new EPROM in the same direction as it was with the one being replaced (normally to the right).  If the pins appear to make a wider footprint than the socket, partially insert all legs on one side, then gently push the chip towards that side until the legs on the other side can be inserted.  Then push in straight to seat all of the pins.

POWER BOARD CONFIGURATION PROCEDURE: 

This procedure only applies for new version EPROMs installed in starters with earlier "C4 – "power boards.

Remove power from the starter.  At the top left of the CPU board, find the jumper labeled JPC 18.  Move the jumper from the normal upper position connecting pins 2-3 to the lower position connecting pins 1-2.  Restore power to the starter.  In the Benshaw Micro display, press the MENU key until "Factory Setup, Calibration Tabl" appears.  Press the ENTER key, then ( until "Power Brd Type" appears.  Press ENTER until the power board type on the starter (presumably C4) appears in the right ("C4" or "30-03").  Press ENTER so that the correct type is copied to the left (e.g., "RAM C4").  Then press MENU to return to the default display.

While use of the power factor displayed in PIC-II controls in scrutinizing chiller performance should be avoided, a calibration procedure is available which can refine the accuracy of the power factor reading.  The following procedure should work with any EPROM and power card which presently gives a valid power factor reading, including Version 14.

· Set up the jumper JPC18 as described above to allow access to the Factory Setup tables.

· Run the chiller at the load for which you want the greatest power factor accuracy.
· Measure the power factor using independent instrumentation.  (Note: The value displayed in the Benshaw and PIC control system is measured on phase L3.)
· Using the Benshaw Micro display, press the MENU key until you see "Factory Setup – Calibration".  Press the ( arrow until you see "Power Factor".

· Calculate the correction ratio as: (PFdisp)/(PFmeas), i.e., displayed divided by independently measured value.

· Press ENTER, then use the UP or DOWN arrows to change the NEW value to {1000*correction ratio).  The number will be greater than 1000 to reduce the resulting displayed power factor.  Note: The entered adjustment factor is applied to the calculated lag angle, not the power factor value.
· Press ENTER to move the NEW value on the right into the RAM position on the left. Press MENU to exit this screen.
· Check the power factor on the ICVC or in the Benshaw display, and repeat the process if necessary. 
· Remove power from the starter.
· Move jumper at JPC18 back to pins 2-3.
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