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CALIBRATION CHECKS OF PHOTOHELIC, MAGNEHELIC, AND
MINIHELIC DIFFERENTIAL PRESSURE GAUGES
1.0 Scope
This procedure describes the steps to be used for the calibration checks of selected differential pressure gauges (photohelic, magnehelic, or minihelic) at West Jefferson North site.

This procedure primarily pertains to contaminated exhaust system gauges, hot cell gauges, hood gauges, HEPA vacuum gauges, and HEC fan velocimeter photohelic gauges.

2.0 Purpose
The purpose of this procedure is to establish requirements, responsibilities, procedures, and intervals for checking the calibration of DPGs. This procedure fulfills the requirements of Reference 3.1.1.

3.0 References, Definitions, and Developmental Resources
3.1 References
3.1.1 DD-90-01, Surveillance and Maintenance Program Plan
3.1.2 Dwyer Instruments, Inc., Manufacturers Literature and Instructions on Calibration Procedures

3.1.3 Alnor Instrument Company, ECO Series Micromanometer, Model 530, Owners Manual, 1986

3.1.4 Volumetrics, Pressure Volume Controller, Document No. 82568000, March 1988

3.1.5 Yokogawa Precision Digital Manometer, Model 266111, Instruction Manual

3.1.6 PR-AP-17.1, Operation of the Project Management System.

3.2 Definitions
None
3.3 Developmental Resources
None
4.0 General
4.1 Equipment, Tools, and Materials
4.1.1 Volumetrics, Variable Volume Pressure Controller, Model V-1R

4.1.2 Alnor, ECO Series Micromanometer, Model 530 or Yokogawa Precision Manometer, Model 266111

4.1.3 Plastic tubing in Y configuration

4.1.4 Electrical test power cable

4.2 Special Safety Practices
None.

5.0 Procedure
NOTE:
JN Surveillance and Maintenance (S&M) Manager or designee is responsible for performing the calibration checks of the photohelic, magnehelic, and minihelic DPGs.

5.1 Calibration Check of Magnehelic and Minihelic Differential Pressure Gauges

NOTE:
Calibration checks of the magnehelic and minihelic differential pressure gauges (dpg) shall be performed on an annual basis.

5.1.1 Prepare pressure volume controller (PVC) according to Reference 3.1.4.

5.1.2 Prepare manometer according to Reference 3.1.3 or 3.1.5 calibrated by an approved vendor with NIST traceable standards.

5.1.3 Zero manometer according to instructions in Reference 3.1.3 or 3.1.5.

5.1.4 Before making pressure connections (or electrical connections on photohelic), zero out indicator pointer on gauge according to instructions in Reference 3.1.2.

5.1.5 Using plastic tubing in Y configuration, connect the Y end to the PVC, rear port, connect one leg to + pressure input portion manometer, and connect other leg to high pressure port of the DPG being checked.

5.1.6 Open the PVC to atmosphere pressure by turning cross valve control to OPEN and turn control knob counterclockwise until piston travels to stop position.

5.1.7 Establish the five setpoints to be checked at 20 percent intervals of full scale, such as 1.0, 2.0, 3.0, 4.0, and 5.0 inches of water for a 0 to 5.0 scale.

5.1.8 Turn cross valve control on the PVC from OPEN to CLOSE.

NOTE:
All gauges must be placed in a vertical position during the calibration check.

5.1.9 Slowly turn control knob on PVC clockwise to create pressure, until full scale maximum is reached on DPG; then turn control knob counterclockwise until zero is reached. Repeat this maneuver twice to exercise gauge and manometer.

5.1.10 Turn the cross valve control on the PVC from CLOSE to OPEN and verify that the indicating pointer on the DPG is exactly on zero. If not exactly on zero, adjust per Step 5.1.4.

5.1.11 Turn the cross valve control on the PVC from OPEN to CLOSE.

5.1.12 Slowly turn control knob clockwise to create pressure, until first setpoint (such as 1.0) is read on the DPG.

5.1.13 Record manometer and DPG values on a Calibration Record Card Data Form (DDO-066).

NOTE:
Prior to reading values on the manometer, allow 5 seconds for it to stabilize on each value.

5.1.14 Repeat above two steps for remaining setpoints (such as 2.0, 3.0, 4.0, and 5.0).

5.1.15 Slowly turn knob counterclockwise to reduce pressure to the fourth setpoint (such as 4.0) on DPG and record values showing on the manometer and DPG. Continue to reduce pressure for each remaining setpoint (such as 3.0, 2.0, and 1.0) and record values on DDO-066. Turn cross valve control to OPEN.

5.1.16 Perform calculations on recorded values to determine (1) error, and (2) percent of error from each setpoint value according to the following:

· Manometer value – setpoint value = error (inches of water)

[image: image6.png]5<Battelle

. . . Putting Technology To Work







[image: image1.wmf]
Manometer value – DPG setpoint value
= % of error




[image: image2.wmf]

Manometer value



· Record each error and percent of error on DDO-066.

5.1.17 Verify that the error for each setpoint value is within differential pressure gauge manufacturer’s specification (Reference 3.1.2) which is normally ± 2 percent of full scale value.

5.1.18 If any error does not meet manufacturer’s specifications, the DPG is removed from service and waste managed according to the applicable procedure. Install a new and calibrated DPG of the type removed from service.

5.1.19 Complete DDO-066. Send the original and one copy of this record card to Project Records on an annual basis. Retain one copy for S&M files.

5.1.20 Complete a new calibration label (Exhibit 1) and place on or near DPG just checked.

5.2 Calibration Check of Photohelic Differential Pressure Gauges

NOTE:
Calibration checks of the photohelic DPGs shall be performed on an annual basis. According to the following procedures.
NOTE:
When calibrating a DPG plumbed into an operating system, remove the pressure lines and plug immediately with the brass plugs in the calibration tool kit.
5.2.1 Perform Steps 5.1.1 through 5.1.4.

5.2.2 Remove the three screws holding the housing cover over the amplifier-relay and slide the housing off.

5.2.3 Using plastic tubing in Y configuration, connect the Y end to the PVC rear port, connect one leg to + pressure input port on manometer, and connect other leg to high pressure port of the DPG being checked.

5.2.4 Access the terminal board and remove labeled system leads on terminals L1 and L2. Connect an electrical test power cable as follows: the green lead of the cable is connected to the ground screw on the mounting bracket; the black lead is connected to terminal L1; and the white lead is connected to terminal L2. Plug the test cable into a 110-volt outlet.

5.2.5 Turn the cross valve control on PVC from OPEN to CLOSE.

5.2.6 Slowly turn the PVC control knob to obtain the maximum reading on the gauge (+ 2.0); then turn the knob counterclockwise to lower the gauge reading to zero. Repeat this step four more times.

5.2.7 Turn the cross valve control on the PVC from CLOSE to OPEN and verify that the indicating pointer on the photohelic gauge is exactly on zero. If not exactly on zero, adjust per Reference 3.1.2.

5.2.8 Turn the cross valve control on the PVC from OPEN to CLOSE.

5.2.9 Slowly turn the PVC control knob clockwise to increase pressure and obtain the maximum reading on the gauge; then turn the knob counterclockwise to lower the gauge reading to zero. Repeat this step two more times.

5.2.10 Turn the cross valve control to the PVC from CLOSE to OPEN and verify that the indicating pointer on the photohelic gauge is exactly on zero. If not exactly on zero, adjust per Reference 3.1.2.

NOTE:
The photohelic gauges used at JN-1 have a range of ± 2.0 inches of water. The eight setpoints are ± 0.5, ± 1.0, ± 1.5, and ± 2.0 inches of water.

5.2.11 Turn the cross valve control on the PVC from OPEN to CLOSE.

5.2.12 Repeat Steps 5.1.12 through 5.1.18 for the setpoints being checked (0.5, 1.0, 1.5, and 2.0), then turn the cross valve control on the PVC from CLOSE to OPEN.

5.2.13 The high limit control circuit of the photohelic gauge is tested by setting the high limit indicator to exactly +1.0 inches of water. Turn the cross valve control from OPEN to CLOSE. Slowly turn the PVC control knob clockwise and bring the pressure toward 1.0 inches of water on the gauge. Listen for the high limit control relay to be energized. When it makes a contact noise, look carefully at the gauge indicator pointer. It should be located within one quarter of a pointer width on the + 1.0 line for the gauge to be acceptable. Record results on DDO-066. Turn the cross valve control from CLOSE to OPEN.

5.2.14 Unplug the electrical test power cable.

5.2.15 Remove the plastic tubing from the high pressure port of the photohelic gauge and connect it to the low pressure port of the gauge.

5.2.16 Plug the test cable into a 110-volt outlet.

5.2.17 Turn the cross valve control on the PVC from OPEN to CLOSE.

5.2.18 Slowly turn the PVC control knob clockwise to obtain the maximum negative reading on the gauge (-2.0); then turn the knob counterclockwise to raise the gauge reading to zero. Repeat this step two more times.

5.2.19 Turn the cross valve control on the PVC from CLOSE to OPEN and verify that the indicating pointer on the photohelic gauge is exactly on zero. If not exactly on zero, adjust per Reference 3.1.2.

5.2.20 Turn the cross valve control on the PVC from OPEN to CLOSE.

5.2.21 Slowly turn the PVC control knob clockwise to increase pressure and obtain the maximum negative reading on the gauge (-2.0); then turn the knob counterclockwise to raise the gauge reading to zero. Repeat this step two more times.

5.2.22 Turn the cross valve control on the PVC from CLOSE to OPEN and verify that the indicating pointer on the photohelic gauge is exactly on zero. If not exactly on zero, adjust per Step 3.1.2.

5.2.23 Turn the cross valve control on the PVC from OPEN to CLOSE.

5.2.24 Repeat Steps 5.1.12 through 5.1.18 for the four negative pressure setpoints (-0.5, -1.0, -1.5, and -2.0) being checked.

5.2.25 The low limit control circuit of the photohelic gauge is tested by setting the low limit indicator to exactly -1.0 inches of water. Turn the cross valve control from OPEN to CLOSE. Slowly turn the PVC control knob clockwise and bring the pressure towards -1.0 inches of water on the gauge. Listen for the low limit control relay to be energized. When it makes contact noise, look carefully at the gauge indicator pointer. It should be located within one quarter of a pointer width on the -1.0 line for the gauge to be acceptable. Record result on DDO-066.

5.2.26 Unplug the electrical power test cable and remove the leads from the ground screw and the L1 and L2 terminals. Reinstall system leads on terminals L1 and L2.

5.2.27 Remove the plastic pressure tubing from the low pressure port of the photohelic gauge.

5.2.28 Install the housing cover over the amplifier-relay and place unit back into service or install new and calibrated unit.

5.2.29 Perform Steps 5.1.19 and 5.1.20.

6.0 Records
The records (DDO-066) generated by the implementation of this procedure will be submitted to Project Records in the S&M quality data packs according to Reference 3.1.6.

7.0 Forms and Exhibits
7.1 Forms

· DDO-066, Calibration Record Card Data Form 

7.2 Exhibits

· Exhibit 1, Calibration Label

7.3 

EXHIBIT 1

Calibration Label

	Equipment Used for QA Work

	Identification
	

	Date Calibrated
	

	Recalibration Due
	

	Procedure No.
	

	Calibrated Range 
(LO)
(HI)
	

	Calibrated By
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