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RE:
FINAL REPORT FOR TESTING ON CI AGENT OIL STOP VALVE FOR GEORGIA TRANSMISSION

Golder Associates Inc. (Golder) is pleased to submit this final report to the Georgia Transmission Corporation (GTC).  Mr. Michael Gudger of Tracy Hall & Associates, a representative for the CI Agent Oil Stop Valve, supplied the oil stop valve for the testing program.  The transformer fluid (mineral oil) was supplied by GTC.  Golder was requested to determine the flow rate of the oil stop valve using two different permeants: water and mineral oil; as well as determining the “breakthrough time” the mineral oil would begin to penetrate through the valve.  
Description of the CI Agent Oil Stop Valve
· CIAPVC624SL was a slotted 5.5 inch inner diameter and 24 inch length PVC pipe with a mounting flange (the slotted portion of the pipe was 20.5 inches in length).  This slotted/flanged PVC pipe included a geotextile “sock” which had been slipped over the pipe (by the manufacturer) and attached with stainless steel bands attached near the flange.  This sock was also grey and had a white powdery substance called CI Agent between the inner geotextile and outer geotextile.
Flow Rate of Water through the Valve
Test 1:
CIAPVC624SL Flow Rate via Water
The flow rate was performed using two 150-gallon interconnecting water tanks with a piping system which flowed into the test specimen.  The valve was affixed to an observation tank in order to collect the water from the valve.  After the water exited the valve, the water was re-circulated back into the water tanks. The water filled the valve and the flow rate was adjusted to maintain a level within 0.5 inch of the top slot of the PVC valve (to the inner flange). An approximate 24-inch level of water was maintained within the valve.  The flow rate was determined for the valve by measuring the quantity of water versus the time that it passes through the valve.  The average flow rate of this valve was approximately 34 gal/min. 

Flow Rate of Mineral Oil through the Valve
Test 2:
CIAPVC624SL Flow Rate via Transformer Fluid
The mineral oil was poured into the valve (valve remained damp from the water) up to the lower portion of the inside flange (above the top slot).    Oil effluent was first noted after approximately 30 seconds of adding the mineral oil to the valve (“breakthrough”).   Once the oil level was topped off, the level of oil was periodically measured over a 24 hour period.  The oil level decreased 1.3 inch (33 mm) over the 24 hour period.  
The effluent was initially measured for a 180 minute time period and yielded a total of 20 ml; of this, approximately 15 ml was water and 5 ml was oil. This initial flow rate of the oil has been calculated to be 7.3E-06 gal/min (0.028 ml/min).  Several other measurements were taken over the 24 hour period.  The last measurement was taken between the 18 to 24 hour periods.  During this six hour period, the effluent showed only oil and was measured to be 5 ml which converts to 3.7E-06 gal/min (0.014 ml/min).
Observations

Test 2B:
CIAPVC624SL Post Test Observations

After the 24 hour test period the oil was pumped from the valve to the original container.  Starting at the upper portion of the valve and then to the bottom, a razor knife and scissors were used to cut through the geotextile to expose the CI Agent.  Along the side cut of the valve the CI Agent was approximately ½ to 1 inch in thickness and appeared to be partially saturated (approximately ½ inch); the inner portion was saturated while the outer portion was still powdery.  The bottom portion of the valve had approximately 2 to 3 inches of CI Agent in which only the inner portion was saturated (½ to 3/4 inch) and the outer portion was still powdery.
Summary
The valve appears to transmit water based on their manufacture.  The flow rate of the mineral oil through valve CIAPVC624SL is over a million times slower than the water flow rate.

Very truly yours,

GOLDER ASSOCIATES INC.

Barry E. Sigmon, P.G.
Assistant Laboratory Manager

Table 1

Laboratory Test Results
	
	Water Flow Rate      (gal/min)
	Initial Oil Flow          Rate       (gal/min)
	Final Six Hour Oil Flow Rate (gal/min)
	Breakthrough (secs)
	Absorption(3) (%)(Amount  of Oil Within the valve)


	CIAPVC624SL
	34
	.0000073
	.0000037
	30
	6
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