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REPORT AND ORDER
Procedural History
On December 4, 2000, Zoltek Corporation filed its formal complaint against Respondent Union Electric Company, doing business as AmerenUE.  In its Complaint, Zoltek charges that Ameren negligently permitted service to Zoltek to be interrupted on numerous occasions and that Ameren also purposely interrupted service to Zoltek from time-to-time without providing prior notice to Zoltek.  Zoltek further asserts that Ameren promised to build a new transmission line and a new, larger size substation as an inducement to Zoltek to locate its plant in its present location and that Ameren did not do so.  Zoltek further asserts that Ameren entered into a contract with the University of Missouri, the proprietor of the research park in which Zoltek’s plant is located, to supply “reliable electrical service” to the research park’s tenants.  Zoltek asserts that it can enforce the alleged contract between Ameren and the University of Missouri as a third party beneficiary.  Zoltek further asserts that Ameren promised “to provide a state-of-the-art reliable system of electrical service” and that Ameren breached that promise by failing to install a looped electrical system at Missouri Research Park, by failing to install 400‑AMP reclosures until 1995, by failing to install a new Weldon Springs substation until 1995, by failing to provide service to the Weldon Springs substation from McClay 138 KV Station and Point Prairie 138 KV Station until 1995, by failing to upgrade circuit breakers in the Weldon Springs substation and the Missouri Research Park feeder system until after 1995, and by failing to provide dual express feeders to the Missouri Research Park until 1995.

Zoltek alleges in its Complaint that Ameren’s acts and omissions threatened the safety of its employees and equipment and caused damage in the form of physical damage to certain equipment that had to be replaced as well as lost production time and wasted material and product.  Zoltek also alleges that its agents repeatedly complained to Ameren about the situation and that Ameren failed to take appropriate corrective action.  As remedies, Zoltek prays for (1) a declaration that Ameren negligently permitted service to Zoltek to be interrupted on numerous occasions; (2) a declaration that Ameren failed to warn Zoltek of its intention to interrupt service to Zoltek on certain occasions; (3) a declaration that Ameren breached its contract with Zoltek by negligently permitting service to Zoltek to be interrupted on numerous occasions; (4) an order that Ameren install, at its sole expense, a dedicated electrical feeder line from its Weldon Springs substation to Zoltek’s plant; and (5) a declaration that Ameren was specifically negligent by failing to install a looped electrical system at Missouri Research Park, by failing to install 400‑AMP reclosures until 1995, by failing to install a new Weldon Springs substation until 1995, by failing to provide service to the Weldon Springs substation from McClay 138 KV Station and Point Prairie 138 KV Station until 1995, by failing to upgrade circuit breakers in the Weldon Springs substation and the Missouri Research Park feeder system until after 1995, and by failing to provide dual express feeders to the Missouri Research Park until 1995.

Zoltek’s action originated in the Circuit Court of St. Louis City.  That court stayed Zoltek’s lawsuit against Ameren on October 23, 2000, “pending determination by the PSC of questions pertaining to [Ameren’s] rendering of electrical services to [Zoltek], and the safety and adequacy of such services.”  Upon determination of this matter by the Commis​sion, presumably the circuit court action will move forward.

This Commission provided notice of the Complaint on December 15, 2000, and Ameren filed its Answer and Objections on January 16, 2001.  By way of answer, Ameren denies that it negligently or intentionally damaged Zoltek by failing to supply safe and adequate electrical service; denies that it had any duty to warn Zoltek of impending service interruptions; and denies that it breached any contract or promise.  Ameren’s Answer also asserted seven affirmative defenses.

A prehearing conference was held on February 8, 2001, and a second one was held on March 23, 2001.  The parties filed a proposed procedural schedule on March 30, 2001, which the Commission adopted on April 2.  Due to certain discovery difficulties, a third prehearing conference was held on July 10, 2001.  On July 31, at the request of the parties, the Commission amended the procedural schedule.  The Commission further amended the procedural schedule, at the request of the parties, on November 30, 2001, January 25, 2002, and February 1, 2002.

Pursuant to the procedural schedule, the parties filed prepared testimony, an agreed list of issues, and statements of their positions on each of the issues.  An evidentiary hearing was held on January 22, 23 and 24, 2002, and reconvened and finally completed on March 5, 2002.  All parties were represented at the hearing.  The Commis​sion heard the testimony of 15 witnesses and received 37 exhibits and three offers-of-proof.

On March 27, 2002, the Commission issued a briefing schedule as agreed by the parties at the close of the hearing on March 5.  This schedule called for Zoltek’s initial brief on April 26, Ameren’s brief on May 27, and Zoltek’s reply brief on June 17.  On April 16, the Commission extended each of these dates by 30 days at the unopposed request of Zoltek.  Zoltek filed its initial brief and its proposed findings of fact and conclusions of law out-of-time on May 29.  On June 21, Ameren moved for a 30‑day extension of time within which to file its brief.  As no party opposed the request, the Commission granted it on June 25, setting July 29 as the due date for Ameren’s brief and August 12 as the due date for Zoltek’s reply brief.  On July 24, Ameren moved the Commission for a further seven‑day, unopposed extension; the Commission granted this motion on July 30.  Ameren filed its brief and its proposed findings of fact and conclusions of law out-of-time on August 6.  Zoltek timely filed its reply brief on August 19.

Ameren’s Motion to Reopen the Record:

On November 6, 2002, Ameren moved to reopen the record, to reopen the briefing period, and to require the Commission’s Staff to advise the Commission of its position regarding the quality of service provided to Zoltek.  Ameren took this step because it believed that “the application of Staff’s expertise would be advantageous.”  Zoltek responded in opposition to Staff’s motion on November 12 and Ameren replied on November 14.

The Commission will deny Ameren’s motion because further evidence and argument is unnecessary in this case.  While the Commission would have benefited from Staff’s advice and expertise had it been provided earlier, the Commission is able to resolve this case on the present record.  Therefore, the measures proposed by Ameren are unnecessary and will be denied.

Discussion

As required by the procedural schedule, the parties jointly filed a list of issues to be determined by the Commission.  Each party also filed a statement of its position with respect to each issue.  The issues formulated by the parties and their positions on each issue are as follows:

1.
What is the nature of the Missouri Public Service Commission’s jurisdiction in this matter?

A.
Does the Missouri Public Service Commission have jurisdiction over the issues of safety, adequacy and reliability of service provided by Union Electric to Zoltek at Zoltek’s Missouri Research Park facility?

The parties agree that the Commission has jurisdiction over the safety, adequacy and reliability of the electric service provided by Ameren to Zoltek.

B.
Does the Missouri Public Service Commission have jurisdiction over promises, commitments, agreements and representations by Union Electric to Zoltek regarding the nature and level of electrical service at Missouri Research Park?

or

B.
What is the extent of the Commission’s jurisdiction in this matter?

Zoltek takes the position that the Commission has jurisdiction only over the issues of safety, adequacy and reliability of service.  Zoltek contends that all contractual issues, including the question of whether Ameren agreed to provide a higher quality of service in the research park, are matters for the courts and not for the Commission.  Ameren agrees that the Commission has no jurisdiction to construe or enforce contracts, but asserts that the Commission necessarily has jurisdiction to determine the level of service that Ameren must provide to Zoltek.  Ameren asserts that Zoltek is not a third‑party beneficiary to the agreement between Ameren and the University of Missouri such that Zoltek is thereby entitled to a higher level of service from Ameren.  Ameren also argues that Zoltek is only entitled to the same level of service as Ameren’s other customers and that Sec​tion 393.130.1, RSMo, forbids Ameren to provide preferential treatment to a particular customer.

2.
Did Union Electric fail to provide safe, adequate and reliable service,  in a timely manner, to Zoltek at its Missouri Research Park facility during the years 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, and 2001?

Zoltek contends that Ameren did not provide safe, adequate and reliable service to Zoltek during the listed years.  Ameren contends that it did.

3.
Did UE make promises, commitments, agreements and representations to the University of Missouri or Zoltek regarding the nature and level of electrical service at the Missouri Research Park facility?  If so, did UE keep its promises, commitments, agreements and representations?

or

3.
Has AmerenUE owed any obligation to Zoltek since 1993 other than to provide safe, adequate and reliable electric service at Zoltek’s Missouri Research Park facility?

A.
If so, has UE satisfied that obligation?

Subject to the position taken with respect to Issue 1.B, above, Zoltek contends that Ameren was required to provide a higher quality of service in the research park than it did.  Ameren, on the other hand, asserts that it provides service to Zoltek at the required level of quality, that is, at the same level provided to all of its other customers.
Findings of Fact
The Missouri Public Service Commission, having considered all of the competent and substantial evidence upon the whole record, makes the following findings of fact.  The Commission in making this decision has considered the positions and arguments of all of the parties. Failure to specifically address a piece of evidence, position or argument of any party does not indicate that the Commission has failed to consider relevant evidence, but indicates rather that the omitted material was not dispositive of this decision.
The Parties:

Petitioner Zoltek Corporation is a Missouri corporation that operates a manufacturing facility in Weldon Springs, St. Charles County, Missouri.  Zoltek was founded in 1975 and its headquarters are located in Maryland Heights, Missouri.  Zoltek is engaged in the high‑tech manufacture of carbon fiber products.  These products are used in many industries, particularly the automotive and aerospace industries.  Most of the fibers made in Weldon Springs are used in aircraft brakes, both commercial and military.  Zoltek’s president and CEO is Zsolt Rumy.

Respondent Union Electric Company, does business as AmerenUE.  Ameren generates and distributes electricity to the public in the state of Missouri.  Ameren serves approximately 22,000 square miles outside of metropolitan St. Louis in which it supplies electric service to some 300,000 customers and natural gas service to some 100,000 customers.  Ameren’s out‑state service area is divided into six districts.  Zoltek’s Weldon Springs plant is located in Ameren’s Wentzville District.  Ameren supplies power service to Zoltek’s Weldon Springs plant from a constant potential system.

Zoltek’s Plant at Weldon Springs, Missouri:

Zoltek’s plant at Weldon Springs was built in 1991‑1992 and the building contains 130,000 square feet of space.  Zoltek also has a plant in Abilene, Texas, and has moved some of its operations from Weldon Springs to Abilene.  Zoltek has a total of five plants in the United States and Europe.  The Weldon Springs operation was moved to that location from Lowell, Massachusetts.  The Weldon Springs plant is located in the Missouri Research Park, an industrial complex owned by the University of Missouri.  Zsolt Rumy decided to locate the plant at Research Park in reliance upon an October 18, 1988, agreement between the University and Ameren that he understood to demonstrate an understanding of the need for a particularly reliable electrical supply to support high‑tech manufacturing.  In pertinent part, the agreement stated:

1.
UE shall install and maintain a primary electrical distribution system to serve Missouri Research Park.  The 12KV service shall be installed underground and consists of 16,800 feet of cable with associated pullboxes and switchgear to accommodate individual service connections for the initial phase of development.  The service will be looped to provide a more uninterrupted service for reliable system to serve the UNIVERSITY’S tenants.

*  *  *

4.
UE shall complete the installation of the primary distribution system on or before September 30, 1988 as required.
  

Zoltek’s expert testified that the University “certainly expected that the service would be reliable to a greater degree than service ordinarily provided by Ameren to other customers.“
  Rumy testified that Rick Finholt had told him that Ameren promised the most reliable service technologically possible.
  Rumy and his engineers also had discussions with employees of Ameren in which Zoltek’s power needs were communicated.  However, Rumy never told Ameren that Zoltek required a more reliable power supply than usual.

Rumy was particularly interested in a looped electrical supply because he believed that a single break in a looped system would not cause an interruption to any tenants connected to the loop.
  A looped system is one with two or more high voltage circuits from one or more substations; however, it is not an exact term in the industry.
  The term refers to a system design in which a circuit with an outage is automatically or manually replaced by another circuit.  However, Ameren did not initially install a looped system at Missouri Research Park because the precise layout of the park was not known.
  The University of Missouri contacted Ameren in 1995 and requested that the loop be completed.
  Zoltek’s own expert admitted that the eventual installation of a looped system at Research Park may not have improved Zoltek’s quality of service at all.
  Experts for both sides agreed that a looped system does not prevent interruptions, contrary to Rumy’s belief, but can reduce their duration.  Ameren’s expert, Burke, testified that a loop may even increase exposure, leading to more incidents.

Zoltek’s plant at Missouri Research Park in Weldon Springs operates 24 hours a day, seven days a week, and employs between 65 and 100 persons.  Zoltek can sell as much product as it is able to make; consequently, any interruption in Zoltek’s production processes causes a monetary loss to Zoltek.  Zoltek manufactures carbon fibers from polyacrylic nitrile fibers by subjecting the fibers to high heat and driving off all elements other than carbon.  The carbon fibers conduct electricity and can themselves cause problems in electrically-powered machines and devices.  The fibers can float in the air inside the plant and contact energized conductors, causing a fault.
  The effect of a fault caused by carbon fibers would be a voltage sag.

Zoltek’s Processes and Equipment:

Zoltek creates carbon fibers in a multi‑stage process.  First, a textile operation run entirely by mechanical equipment manufactures the acrylic fibers into many types of yarn and fabric.  The textile operation only works during the day.  The fabric and yarn is then fed into an oxidation process that results in a product that is 62‑percent carbon and whose density has increased from 1.18 to 1.37.  The oxidation process may run continuously for up to 30 days.  Zoltek has 11 oxidizers with electric motors and gas heat.  The oxidizers are gas‑fired convection ovens with electric blowers.  The blowers function to cool the fibers and to dispel gases produced during the oxidation process.  This gas includes hydrogen cyanide.  The oxidation process itself has two stages:  first, the material is heated; second, it is cooled.

Next, a continuous carbonization process raises this percentage to 95 percent.  The continuous carbonization line is located in a 30,000 square foot addition.  It consists of a large oxidizer oven and two furnaces in which fibers are subjected to high heat in an inert, Nitrogen atmosphere.  Finally, the product is heated in one of ten batch furnaces, resulting in a carbon content of 99 percent.  When operated, the batch furnace is heated for a day and a half and then cooled for a day and a half.  The batch furnaces operate under a vacuum and reach a temperature of 1600 degrees Centigrade (approximately 3,000 degrees Fahrenheit).  A vacuum pump operates continuously to draw off the gases produced in the batch furnace.  During the batch carbonization process, approximately half of the weight of the fibers is lost as gas.  The batch furnaces are never all in operation simultaneously.  Each furnace is in “cool down” mode over half the time.  Each furnace is cooled by a water jacket through which water is continuously circulated by pumps.  The water circulates through a cooling tower.  The plant also includes a milling operation that reduces carbon fibers to a uniform length of 150 microns.  The milling operation is fed from the batch furnaces.

Much of the machinery used by Zoltek was designed by Zoltek.  Zoltek created its proprietary machines from commercially-available components that Zoltek modified and assembled.  Zoltek’s machines must be qualified before they can be used to produce material for aircraft brakes.  Zoltek never performed any sensitivity testing or load testing on its proprietary machines.  Zoltek’s machines have multiple protection devices, such as fuses and breakers.  Electric problems in any particular machine are limited to that machine.  Zoltek’s machines can also fail due to mechanical problems in the machines.  Much of Zoltek’s machinery, but not all of it, has Uninterruptible Power Supply devices installed.
  UPS devices could not be installed on the gas‑fired oxidizers for safety reasons.  However, the UPS devices protect only the control systems of Zoltek’s machines and do nothing to keep the machines running during a power supply event.  Zoltek’s expert testified that there are no UPS or other devices that Zoltek could install to prevent production interruptions due to power supply fluctuations.
  “No one but Ameren can implement measures to reduce the frequency of outages at Zoltek.”
  Zoltek’s expert testified that Zoltek’s machines functioned normally at all times when the voltage delivered to Zoltek by Ameren fell into the favorable or tolerable zones and malfunctioned 56 percent of the time when the voltage fell into the extreme zone.

Zoltek’s machinery, in Park’s opinion, “performed well and . . . was not overly sensitive.”
  However, Ameren’s expert, Dr. Morgan, testified that a plant is improperly designed where a ten percent voltage drop for a few cycles can completely shut it down and create a hazard to the employees.
  He further testified that it was generally batch furnaces 1 and 3, or 1, 3 and 9 that tripped off, suggesting that there was some sort of problem in the controls on those furnaces.
  Ameren’s other expert, James J. Burke, testified that Zoltek’s machinery was overly sensitive.
  In Burke’s opinion, the incidents that occurred during monitoring revealed that Zoltek’s equipment would shut down during minor sags.
  He testified that only Zoltek could take steps to mitigate the effects of voltage fluctuations on its equipment.

Power Supply Quality Incidents at Zoltek’s Plant:

All of Zoltek’s processes are heavily dependent upon electricity.  Zoltek did not design its processes for immediate recovery from power supply interruptions.
  Any interruption of the electric supply to Zoltek’s plant is both costly and dangerous, although no employee has ever actually been injured in such an incident over Zoltek’s ten years of operation at Weldon Springs.  Material being processed at the time that the power supply interruption occurs is ruined and must be discarded.  Machinery must be cleaned, purged, restrung, reset, and restarted, often a lengthy process.  Some machines may explode if the power supply to them is interrupted.  There are about 640,000 fibers in a machine that is operating.  Power supply interruptions particularly affect the batch furnaces and the oxidizers.  The batch furnaces are cooled by a flow of pumped water and a power supply interruption can actually cause a furnace to melt.  When the cooling pumps unexpectedly stop, Zoltek must rely on the public firewater supply to cool its furnaces.  Zoltek has linked its cooling system into the public firewater supply as a failsafe.  Additionally, a power supply interruption will cause the water-sealed vacuum pumps to stop, possibly leading to the entry of water into the super-heated furnaces.  Additionally, the loss of the vacuum pump causes the furnace to become pressurized, activating the safety valve.  After activation, the safety valve must be replaced.  It takes 36 hours to restart a batch furnace after a power supply interruption.  A power supply interruption of three to five seconds duration is sufficient to shut down a batch furnace.

The primary effect of an interruption on the oxidizers is loss of heat as the natural gas supply trips off.  For safety reasons, the oxidizing ovens are designed so that any interruption to the power supply will automatically shut off the natural gas supply.  After an incident, the oven must be purged of gas before it is relit.  A power supply interruption to the oxidizers can cause fire to break out.  While Zoltek’s employees can deal with a small number of fires simultaneously, there are 11 oxidizers, all of which could catch fire at once.  Oxidizer fires cause hydrogen cyanide to be released into the plant.  It requires between 24 to 48 hours to return the oxidizers to full production after an interruption.  The continuous carbonization equipment stops when power is interrupted;  however, the exothermic reaction does not stop and it continues uncontrollably until the fibers burn.  The burned fibers must be discarded.  Interruptions to the oxidizers and batch furnaces also require Zoltek to discard the material that was in process at the time.  A power supply interruption for an “extremely short” period of time is sufficient to cause the natural gas supply to the oxidizers to shut off.

During the two years prior to the hearing in January, 2002, Zoltek converted its continuous carbonization line to an additional oxidizing facility, oxidizer 12.  In January, 2002, oxidizer 12 had not yet been certified to produce material for the aircraft industry.   Its capacity is equal to that of the other eleven oxidizers together.  The overall process has therefore changed in that material now goes directly from the oxidizing process into the batch carbonization process.  The continuous carbonization line, now oxidizer 12, can restart automatically if a power supply interruption does not exceed three to five seconds.  The textile operation and the milling operation can each simply be restarted by flipping a switch.

Ameren supplies electric service to Zoltek’s Weldon Springs plant from a 12,470 V overhead feeder with overhead and underground conductors.  In 1992, the feeder ran for 26 miles overhead before going underground as it reached Research Park.
  By 2002, the substation was about half a mile to a mile from Zoltek’s plant.
  Zoltek is not now, and has never been, served by a dedicated feeder.
  The feeder that serves the Research Park also serves a subdivision.
  Prior to 1996, the feeder continued past Research Park for 10 to 15 miles to the town of Defiance.
  By 2002, there was only a one‑mile, single‑phase tap on the line.
  The supply at Research Park passes through a primary switchgear and Ameren meter and then into two underground cables supplying two 12,470 V‑480 V transformers.  One transformer supplies the 480 V Main Service A, with a load of six batch furnaces, 11 oxidizers, a scrubber, air compressor, cooling water system, and incinerator.  The second transformer supplies the 480 V Main Service B, with a load of four batch furnaces, a mill, and a vacuum motor.  The service at Zoltek was a three‑phase, four‑wire service with a nominal voltage of 277 volts, phase to ground.
  Zoltek has paid close to $1,000,000 some years to Ameren for electric service.

Zoltek has experienced many power supply problems since at least 1993.  In that year, Rumy directed his employees to maintain a log of all power supply incidents.  By August of 1993, Rumy claimed that Zoltek had experienced 24 separate outages for a cumulative total of 765 minutes of power supply interruption.  Power supply incidents must be considered both in terms of frequency and duration.  Sixty one‑minute events are much more onerous to an industrial customer such as Zoltek than one 60‑minute event.
  Mike Moran, an engineer for Zoltek, testified that the summer of 2000 was particularly bad, with over 25 incidents, including four on one day.  These were caused by problems in Ameren’s feeder line 55 from the O’Fallon substation.  Moran also testified that two outages occurred in September 2000 “that completely devastated us.”  Moran testified that it was clear that the power supply problems arose outside of Zoltek’s plant because power was always restored externally and not by any action inside the plant, such as resetting a breaker.  In addition to Zoltek, other manufacturers at Missouri Research Park have suffered power supply problems.

At hearing, Zoltek produced a record of 277
 power supply incidents between January 6, 1993, and June 3, 2001.
  These incidents ranged from “blips” and flickers to power supply interruptions lasting several hours.  The log does not distinguish between incidents in which the power supply was completely interrupted and those in which the voltage level sagged.  However, Zoltek’s expert witness testified that, in his opinion, the events that lasted “more than a second or two” generally involved a zero voltage condition.
  The log was maintained by Zoltek’s most experienced and trustworthy employees:  forepersons and team leaders.  The primary indicator was the plant lights.  An interruption caused the plant lights to go out and the machine noises to stop.  Moran testified that none of the equipment at Zoltek would cause the lights to dim when turning on.  Zoltek’s expert, Dean Park, testified that it would take a fluctuation that was “well over five percent” in magnitude to cause the plant lights to visibly flicker.
  However, Ameren’s expert, Burke, testified that a fluctuation of less than one percent would cause a visibly perceptible flicker.
  Park testified further that the incidents recorded by Zoltek as “blips” represented fluctuations in the 11 to 15 percent range.
   Park agreed that none of the blips or flickers represented zero voltage situations.

	Summary of Power Supply Incidents


	Year
	Blip
 or Flicker
	1 Second to 

2 Minutes
	2 Minutes to

9 Minutes
	10 Minutes or

More

	Total

Incidents
	Incidents
 Affecting

Production

	1993
	11
	22
	1
	6

	40
	26

	1994
	12
	4
	--
	1
	17
	7

	1995
	22
	--
	1
	2
	25
	14

	1996
	20
	1
	1
	1
	23
	12

	1997
	20
	9
	1
	1
	31
	7

	1998
	49
	4
	   1

	--
	54
	8

	1999
	17
	--
	--
	--
	17
	4

	2000
	39
	6
	--
	--
	45
	7

	   2001

	13
	5
	--
	--
	18
	2

	Total:
	203
	51
	5
	11
	270
	87


Although a blip was a very brief interruption of the power supply, a blip could nonetheless interfere with Zoltek’s production process.  On August 21, 1993, a blip caused oxidizer 9 to trip offline.  On August 28, 1993, a blip caused all of the oxidizers and batch furnace 1 to trip offline.  The furnace could not be immediately restarted because of blown fuses and the material in it was damaged.  On May 21, 1998, a blip caused the gas supply to five oxidizers to shut off.  On June 14, three out of a series of eight blips affected Zoltek’s 

processes.  The first blip shut off the gas to an oxidizer, blew a fuse on a batch furnace and shut down the drive motor on the continuous carbonization line.  The second shut off the power to the 480‑volt system on the carbonization line and the third caused a circuit breaker to open.  On June 18, 1998, a blip blew a fuse on the carbonization line.  On June 29, a series of three blips shut down nine oxidizers.  On July 3, a blip shut down five oxidizers.  On July 22, a blip shut down the carbonization line.  On July 9, 1999, a blip shut down six oxidizers.  On July 11, a blip shut down five oxidizers and the incinerator in the batch furnace area.  On July 26, furnace 8 shut down for one minute.  On September 12, the gas supply to two oxidizers was lost.  On January 27, 2000, the gas shut off to one oxidizer.  On March 23, the incinerator shut down.  On April 7, five oxidizers shut down.  On May 27, a blip caused one oxidizer and one batch furnace to shut down and the overhead fans to stop in the furnace area.  On July 28, one oxidizer lost its gas supply.  On March 21, 2001, a blip caused one oxidizer to shut down.  Ameren’s expert, Morgan, testified that internal plant faults or other conditions could cause blips or flickers.
  Ameren’s expert, Burke, testified that the majority of the incidents that caused problems at Zoltek were sags.

Longer incidents had a more pronounced impact.  On August 31, 1993, Zoltek experienced a two‑second brownout and a two‑second interruption.  The former knocked most major pieces of equipment offline.  Of these, the incinerator could not be successfully restarted due to a damaged thermocouple.  Two batch furnaces had to remain offline while the incinerator was repaired.  The later of the two incidents on August 31 caused batch 

furnace 3 to pressurize and blow its emergency relief valve.  The material inside was damaged.  On June 17, 1998, an outage of one minute shut down nine oxidizers and required the pumps to be restarted on three furnaces.  On August 23, 2000, a one‑minute interruption shut down all eleven oxidizers and two batch furnaces.  On September 11, 2000, a one‑minute incident again shut down  eleven oxidizers and two batch furnaces, as well as the carbonization line.  An interruption that lasted more than a minute on March 13, 2001, shut down one oxidizer.

Power supply interruptions of less than two minutes duration did not pose a serious problem to Zoltek because most of its machines could be immediately restarted after such an incident.  However, even when a machine could be immediately restarted, the product in it was discarded as scrap.  An interruption of one minute would cause most of the production machinery to go offline.  Interruptions of longer than two minutes resulted in machines that could not be immediately restarted and in the outbreak of fires.  The most serious of these incidents were the outages when power supply to the plant was completely interrupted.  On these occasions, the lights would dim, all of the machines would shut down and fires would start.  There were about a dozen such outages in total.  These outages caused most of the damage suffered by Zoltek and posed a threat to the safety of Zoltek’s employees.  After an outage, it sometimes took several days to bring Zoltek’s plant back online.  Some of these were caused when Ameren temporarily shut off the power supply, such as on one occasion when the new Nike plant was connected.  When Ameren chose to shut off the power supply, no advance notice was given to Zoltek.  Other outages were weather-related, equipment-related, or maintenance-related.

Other tenants of Missouri Research Park also had power supply problems.  These tenants included Nike, Central Roll Thread, Tetra Plastics, and the National Weather Service.  It is not at all unusual for manufacturing and industrial equipment to trip offline due to significant voltage sags.

Attempts to Resolve Zoltek’s Power Supply Quality Problems:

Ameren first received load requirement information for Zoltek in April, 1991.  James Hulse of Ameren worked with John Oxeman and Joseph Kadi of Zoltek in establish​ing Ameren’s service to Zoltek at Research Park.  Hulse never made any representations or promises to Zoltek personnel regarding the level of service quality that Ameren would provide.
  On December 28, 1992, Jeff Garmon of Zoltek directed a memo to Zsolt Rumy, Zoltek’s CEO, reporting on a meeting with Ameren representatives on December 22, 1992.
  At this meeting, Ameren agreed to perform monitoring and offered some suggestions to Zoltek:  to inform Ameren of any power supply incidents; to double‑check the tolerances on Zoltek equipment to ensure that they were not too sensitive; to maintain a log of large equipment start-ups;  and to schedule large power usage for off‑peak hours.
  Zsolt Rumy personally discussed Zoltek’s power supply problems with Ameren employees several times and informed them that the problems resulted both in monetary losses and danger to Zoltek’s employees.  In 1993, Rumy and Wayne Agne met with Ameren representatives to discuss power supply incidents.  On October 12, 1993, Rumy wrote to William J. Carr of Ameren “to put you on notice that if these problems continue to occur 

without any attempt on [Ameren’s] part to solve them, Zoltek will hold [Ameren] responsible for any damages or injuries resulting from power interruptions and [Ameren’s] negligence.”  Rumy testified that, although Ameren employees stated that improvements would be made to increase the reliability of Zoltek’s power supply, in fact they often were not.
In 1995, Agne met with Ameren representatives to discuss additional power supply requirements due to equipment Zoltek was installing.  David Spahn met with David Wakeman of Ameren on April 8, 1997, to discuss power supply problems.  Wakeman offered to conduct a power quality investigation at Zoltek’s plant; Zoltek ultimately refused the offer.

On three occasions, Ameren installed equipment at Zoltek’s plant to monitor the quality of the power supply.  The first occasion was in November 1993.  Rumy directed his employees to cooperate with Ameren’s monitoring during 1993, 1994 and 2000.  Ameren had to get a court order to gain access to the Zoltek plant to do monitoring in 2000.

A power quality investigation has several phases.  First, Ameren conducts an interview and fact-gathering phase.  Second, Ameren conducts a site survey to determine the precise condition and layout of the electrical system at the subject site.  Third, Ameren places monitors at the site to record fluctuations in the power supply.  At the same time, personnel at the site must carefully record power supply incidents, large machine start‑ups and the like.  Finally, the collected data is analyzed and any problems are identified.  Typically, the sources of the problem are found to be the customer’s equipment.
  However, due to Zoltek’s refusal to cooperate, Ameren was never able to perform a power quality investigation at Zoltek’s Weldon Springs plant.

Edward Bradley of Ameren conducted power supply monitoring at Zoltek’s Weldon Springs plant between November 9 and November 22, 1993.  Because of Zoltek’s security concerns, Bradley was not permitted to place a monitor inside Zoltek’s plant.
  Bradley placed a BMI 30/30 power profiler at an Ameren transformer outside the Zoltek plant for about 45 minutes, installed on the 480/277‑volt Y‑connected service.  He then placed a Dranetz 658 disturbance analyzer at the transformer for about two weeks.  These devices were set to record events that exceeded the parameters set by the Commission of +6/‑8 from the rated voltage.  The BMI 30/30 did not record anything unusual.  The Dranetz 658 recorded two power supply incidents, one on November 14 and one on November 17.  On November 14, all three phases dropped to between 216.2 to 248.9 volts for 0.05 to 0.08 seconds.  This sag represented a drop of approximately 10 to 22 percent from the rated voltage.  On November 17, all three phases dropped to between 234.7 to 235.0 volts for 0.02 to 0.06 seconds.  This sag represented a drop of about 15 percent from the rated voltage.  Both events occurred during stormy weather.

Bradley attended a meeting on December 15, 1993, at which the results of the 1993 monitoring were discussed with Rumy and Spahn of Zoltek.  Ameren’s representa​tives suggested that Zoltek pursue the installation of protective devices for its machinery.  Bradley testified that Rumy insisted that the power supply problems were Ameren’s and not 

Zoltek’s.  In particular, Rumy accused Jim Hulse of Ameren of lying to him.  Rumy demanded that Ameren correct the power supply problems.  James B. Hulse of Ameren, who attended this meeting, testified “Mr. Rumy was insistent that he felt like he deserved 100 percent continuity of service.  And we explained to him that is not possible due to acts of God or people hitting a pole, which would cause – which caused incidents to occur on our system.  And we tried to explain that and he wasn’t satisfied with our responses.”

Bradley again performed monitoring at Zoltek in 1994, between June 8 and September 30.  A BMI 4800 Powerscope disturbance analyzer was installed on the 480/277 volt Y‑connected service cable on the switchgear in the electrical room at Zoltek’s Weldon Springs plant and connected via modem and telephone line to Bradley’s office.  During this period, Bradley recorded three incidents.
  The first was an outage on July 8, during which the voltage on all three phases fell to zero percent for half a second.  This was probably a recloser trip during a thunderstorm.  A recloser is a protective device that opens or closes to protect the distribution system in the event of lightning or tree contacts.  Bradley also recorded two sags and an outage on July 20, that followed one right after another.  The first was a sag on all three phases that lasted 0.03 seconds.  About ten minutes later, Bradley recorded a sag on the A phase that lasted 0.04 seconds.  About ten minutes after the second sag, all three phases dropped to zero voltage for 16.1 seconds.  This event occurred during a major thunderstorm and probably was caused by a recloser trip.  Bradley recorded another outage on August 7, when all three phases dropped to zero voltage for 7.7 seconds.  This outage was evidently caused by the failure of an overhead lightning arrester on a transformer on the feeder that served Zoltek.
  Bradley testified that the events he recorded were not unusual and that “in a weather situation, those kind of incidences are common.”

Pursuant to a court order, Marty Eckelkamp of Ameren conducted power supply monitoring at Zoltek between June 14 and July 18, 2000, using three Dranetz 658s and a Metrosonics PA7.  This equipment is quite sophisticated.  Eckelkamp is a licensed electrician as well as an electrical engineer.  He placed monitors at the main service points and on an oxidizer.  Eckelkamp downloaded data from the monitors from time-to-time onto a floppy disk and took the data back to his office for computer analysis.  The monitors recorded incidents on June 26, June 30 and July 6 that affected Zoltek’s machinery.  None of these incidents was caused by Zoltek.  These incidents were voltage sags and not interruptions or outages.  Eckelkamp recorded a total of ten voltage sags during the monitoring period.  However, only three sags had any effect on Zoltek’s operations.  Eckelkamp investigated to determine the cause of the three incidents that affected Zoltek’s operations.  One occurred when a feeder was broken by an excavator.  Another incident occurred when a fuse failed at the National Weather Station facility at Research Park.  The third was due to a 12 KV event at a different substation.

James J. Burke of ABB assisted Eckelkamp in the monitoring performed at Zoltek in June, 2000.  Burke testified that the monitoring revealed that Zoltek’s equipment was particularly sensitive to voltage fluctuations.
  For example, a sag for 1.9 seconds to 81 percent of nominal voltage on June 30 tripped three batch furnaces offline.
  A sag on July 6 to 62 percent of nominal voltage for only 1.5 cycles shut down two batch furnaces.
  A cycle is one‑sixtieth of a second.  Both events were “borderline” in terms of whether they would cause computer malfunctions, for example.

Eckelkamp testified that an outage means voltage has dropped to zero; an interruption means voltage has dropped to ten percent or below of its rated level.  A sag is a drop in voltage between 10 and 90 percent.  On June 26, two of three phases at the main service point sagged to about 80 percent of rated voltage for three cycles, a drop of about 20 percent, causing an oxidizer to trip offline.
  On June 30, all three phases sagged to below 84 percent of rated voltage for 1.9 seconds, a drop of about 16 percent, causing three batch furnaces to trip offline.  On July 6, one of three phases sagged to 64.9 percent of the rated voltage level for 1.5 cycles, a 35 percent drop, causing two batch furnaces to trip offline.  On July 11, all three phases sagged, respectively, to about 83 percent, 85 percent and 84 percent of rated voltage, a drop of about 15 percent, but did not affect Zoltek’s operations.  Eckelkamp considered these sags to be within normal limits and to be the sort of voltage fluctuations that no electric utility can prevent.  Eckelkamp testified that voltage sags could cause the lights at Zoltek’s plant to flicker.

In 1993, the St. Louis metropolitan area experienced unparalleled storm activity, causing many interruptions to all of Ameren’s customers.
  The flash density for lightning in the St. Charles area in 1993 was ten or more flashes per square kilometer, while for other years, the flash density never exceeded four per kilometer and was often below that.
  Missouri also experienced a 500‑year flood in 1993.
  Due to the severe problems experienced in the summer of 2000, Mike Moran sent a corrective action notice to Ameren.  This led to a meeting at Zoltek’s plant between Moran and two Ameren representatives, Suren Mahta and Marty Eckelkamp.  At this meeting, Moran learned that Ameren had switched Zoltek to a different feeder in May of 2000.  Moran believed the incidents in the summer of 2000 started after the feeder switch and were due to the unreliability of the new feeder from the O’Fallon substation.  The O’Fallon feeder was susceptible to wind.  Later problems were caused when snakes infested the switching gears, causing the phases to arc.  Rumy also testified that Ameren placed Zoltek on a “rural” feeder from time to time, causing its power supply to be even less reliable than usual.  By “rural” feeder, he meant an overhead feeder line that traveled many miles from the originating substation through a wooded area and, consequently, was more exposed to faults.
  At the time that Eckelkamp performed monitoring in June and July, 2000, Zoltek was served by Feeder 55, a 12 KV feeder from Ameren’s Weldon Springs substation.  A feeder is a three-phase line connecting customers to a substation.  A shorter feeder is, in general, more reliable than a longer feeder because it has less exposure to events that can cause incidents.

Measuring Power Supply Quality:

Power supply quality has become of increasing importance since the use of computers and similar devices became widespread.  Industrial and manufacturing facilities with computer-controlled equipment have become vulnerable to costly interruptions of critical processes due to power supply fluctuations.  Consumers with digital clocks and computers are also much more aware of power supply quality.  Various conditions, such as equipment age and type, weather, and tree cover, can act together to create localized areas of particular reliability or unreliability.  A utility views a power supply differently than do users of the power supply.  For example, a bird strike that causes a recloser to trip off a line for a few seconds is considered a successful event by the utility, whereas it may cause a costly production interruption to a manufacturer.  Storm activity is outside of a utility’s control and can be very local in nature.  Trees and wind frequently cause outages, as do small animals.

Zoltek’s expert, Dean Park, testified that “Zoltek recognizes that no power system is perfect, that storms, accidents, and other conditions will always have an impact on reliability, but there has been a high concentration of outages at its plant, more than 200 incidences in less than nine years.”
  Other employees of Zoltek, as well as Marty Eckelkamp of Ameren, testified that they recognized that there was no such thing as “perfect power” and that a power supply is always subject to sags, interruptions and outages.
  Eckelkamp testified “there’s sags on our system all the time.”
  Nonetheless, 

Zoltek’s witnesses testified that the quality of service provided by Ameren to Zoltek at Weldon Springs was not within acceptable levels.
  Zoltek’s expert witness, Dean Park, testified that the more than 200 incidents recorded by Zoltek represented “an unreasonable frequency of incidences.”
  Zoltek’s goal is that “its service reliability be comparable to the best service provided to any of Ameren’s other large users.”
  However, Ameren’s expert, Morgan, reviewed the same record of incidents and declared, “I still have high quality service.”
  Likewise, Ameren’s expert, Burke, testified that “the reliability of the electric service provided to Zoltek was truly outstanding.”

	Burke’s Analysis of Incidents at Zoltek


	Description
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Total Outages
	42
	18
	25
	27
	31
	54
	17
	45
	18

	Total Caused by Zoltek
	2
	1
	0?
	4
	0
	0
	0
	0
	0

	1 Second or Less

	14
	12
	23
	21
	20
	49
	17
	39
	13

	1 Second – 1 Minute
	19
	4
	0
	0
	8
	4
	0
	6
	2

	1 Minute – 5 Minutes
	1
	0
	0
	1
	2
	0
	0
	0
	3

	5 Minutes – 60 Minutes
	2
	0
	2
	1
	1
	1
	0
	0
	0

	Over 60 Minutes
	4
	1
	0
	0
	0
	0
	0
	0
	0

	Total Minutes
	667
	106
	90
	19
	25
	12
	<1

	7
	6


Ameren’s expert, Dr. Morgan, testified that the so‑called “blips” recorded by Zoltek were actually sags, surges or voltage flickers.
  He testified, as did Ameren’s other expert, James J. Burke,
 that “utilities have little control over such incidents.”
  Except in 1993, Zoltek experienced cumulative interruptions less than the national average of 110 minutes per year.
  Between 1996 and 2000, Zoltek averaged less than 13 interruption minutes per year.
  Morgan believed that Zoltek’s processes and machines were unusually sensitive to electric supply variations.
  Morgan testified that Zoltek should have either taken steps to protect itself from fluctuations or requested special services from Ameren.

At hearing, Zoltek’s expert witness, Dean Park, quantified the threshold of reliability at 15 incidents annually and a cumulative duration of 58 to 60 minutes annually.
  However, Park testified that determining whether or not power service was within acceptable limits is “a qualitative judgment”
 that is influenced by “the nature of the customer being served.”
  It is an assessment of incident frequency, incident duration and the effect of the incidents on customers.
  Marty Eckelkamp, who monitored the power supply at Zoltek in the summer of 2000, testified that the quality of the power supply at that time was within normal limits.  Ameren’s expert, Morgan, disagreed with the frequency and duration standards stated by Park.
  Morgan testified that Park had “picked numbers that are well below what is achievable in a practical sense and actually in a physical sense.”
  Ameren’s expert, Burke, testified that the average system in the United States could not meet a 60‑minutes annual outage standard.
  Morgan believed that a figure of 24 events annually in a region of low lightning activity, ranging upward to 60 events annually in an area of high lightning activity, represented a more realistic frequency threshold for reliability.
  Morgan testified that Missouri falls in the range of 36 to 40 incidents annually.
  As to duration, Morgan testified that the national average is 110 minutes annually.
  Morgan opined that Ameren’s service to Zoltek was within acceptable limits based on these standards.
  Morgan also disagreed with Park’s assertion that the effect of incidents on customers was a valid part of a reliability assessment.
  In Morgan’s opinion, amplitude had to be considered along with duration and frequency.
  Morgan pointed out that the Commission’s Regulation 4 CSR 240‑10.030(23)(D) is primarily concerned with amplitude, that is, with the severity of the incident.

Eckelkamp testified that he was familiar with the Commission’s regulations concerning quality of power supply.  He testified that measurements for the purpose of those regulations are made over a one‑minute period.
  He further testified that it was his opinion that the power supply delivered by Ameren to Zoltek between June 14 and July 18, 2000, was not at any time out of compliance with the quality standards prescribed by this Commission.  In contrast, Zoltek’s expert witness, Dean Park, testified that monitoring at Zoltek recorded at least 27 incidents when the voltage supplied to Zoltek fell into the extreme zone as defined by Regulation 4 CSR 240‑10.030(23)(D) and varied from the rated service voltage by more than ten percent.
  Park opined that many of the incidents recorded by Zoltek outside of the monitoring periods also fell into the extreme zone and varied by more than ten percent from the rated voltage.
  Park testified that Zoltek’s production processes were interrupted on 15 of these incidents, or 56 percent of them.
  Most of these were sags in excess of 24 percent from rated voltage.  Park also testified that compliance with the regulation is not to be measured over a one‑minute period, as Eckelkamp believed, but that the regulation prohibited fluctuations greater than ten percent “at any time.”
  Ameren’s expert, Morgan, agreed with Park that Ameren’s service to Zoltek was within Regulation 4 CSR 240‑10.030(23)(D).
  Both Morgan and Burke agreed with Park that the voltage supplied to Zoltek on occasion varied from the rated voltage by more than ten percent.
  However, Morgan testified that in his opinion, those events were caused by the elements or by other circumstances not within Ameren’s control.
  Both Morgan and Burke took the position that the measurements referred to in Regulation 4 CSR 240‑10.030(23)(D) were to be conducted over a one‑minute period.
  Burke further testified that the American National Standard, ANSI C 84.1, which is similar to the standard set out in Regulation 4 CSR 240‑10.030(23)(D), expressly excludes momentary events such as sags.

	Park’s Summary of Extreme Zone Events


	Incident
	Date
	Percent
 Voltage Drop
	Noted on Zoltek Record
	Impact on Zoltek’s Operations

	1
	11-13-93
	15.5
	No
	None

	2
	07-06-94
	11.6
	No
	None

	3
	07-08-94
	100.0
	No
	None

	4
	07-08-94
	100.0
	No
	None

	5
	07-20-94
	12.6
	Out 4 sec.
	None

	6
	07-20-94
	100.0
	Out 15 sec.
	Production interrupted

	7
	07-21-94
	100.0
	No
	None

	8
	08-05-94
	12.1
	No
	None

	9
	08-07-94
	100.0
	Out 45 sec.
	No record

	10
	09-08-94
	11.1
	No
	None

	11
	09-08-94
	13.9
	No
	None

	12
	09-09-94
	13.9
	No
	None

	13
	03-24-97
	14.4
	No
	None

	14-23
	04-06-97
	24.0
	1 – blip

1 – 10 min.

8 – 1 min.
	None

No record

No record

	24
	06-26-00
	15.0
	Blip
	Production interrupted

	25
	06-30-00
	18.0
	No
	Production interrupted

	26
	07-06-00
	21.0
	Blip
	Production interrupted

	27
	07-11-00
	17.0
	No
	None


In 1992, Ameren’s system-wide outage rate was 60 minutes;  for the region including Missouri Research Park, it was 58 minutes.
  Zoltek’s expert agreed that this 

represented an acceptable level of power supply quality;  indeed, he stated “I think Ameren’s done very well on system average.”
  In terms of frequency, Zoltek’s expert testified that 10 to 15 incidents per year was acceptable.
  By 2000, Ameren’s annual duration of outages for Research Park had been reduced to 34 minutes, but frequency remained high.  Zoltek’s expert witness commented, “While improved, the service quality is still unacceptable.”
  Zoltek’s expert testified that “[a] zero outage standard is not possible.”
  Zoltek’s experience of an average of 26 events annually “is completely unacceptable.”
  Zoltek’s expert testified that Ameren has provided poor quality service to Zoltek even to the extent that incidents were due to causes outside Ameren’s control.
  However, Ameren’s expert, Dr. J. Derald Morgan, testified:  “Even assuming that Zoltek’s claimed ‘service quality incidents’ occurred as alleged, the quality and reliability of the electric service provided by AmerenUE has been first-rate.”

Ameren conducts much more detailed power supply quality investigations now than it did in 1993 and 1994.  Ameren maintains a Power Quality Engineering Team whose function is to assist industrial customers in resolving power supply problems.
  The Power Quality Engineering Team is available at no cost to Ameren’s customers.
  However, Zoltek refused to cooperate with Ameren’s efforts to resolve Zoltek’s power quality problems.
  

Improvements Made By Ameren:

Ameren made improvements to its facilities in order to alleviate or eliminate the problems experienced by Zoltek.  The transformer at Weldon Springs was upgraded in 1993 from 14 MVA to 22 MVA;  a second 22 MVA transformer was added in 1997.
  Ameren installed additional feeders and reclosers.  Ameren also upgraded the substation.  In 1994‑1995, the reclosers were replaced with circuit breakers in a metal-clad switchgear.
  In 1996, Ameren added two 1200 kVAR capacitors to the circuit serving Missouri Research Park.
  Ameren installed feeder loops at Missouri Research Park and changes to preferred circuit routing.  In 1998, Ameren built a new subtransmission circuit to serve Weldon Springs.
  In 2000, Ameren added subtransmission capacitor banks and a second 12 KV distribution circuit at the Research Park.
  However, Zoltek’s expert witness, Dean Park, testified that “Ameren’s efforts have mostly been directed at improve​ments to its system that permit it to serve more customers in the area rather than to specifically improve Zoltek’s situation.” 
  According to Park, these improvements have reduced the frequency of incidents at Zoltek, but “they have been unacceptably slow in coming and the cumulative cost to Zoltek has been unacceptably high.”
  Park testified that the fact that improvements made by Ameren resulted in improved service quality to Zoltek “make the best demonstration that the improvements were needed and that Zoltek has been correct in placing the burden on Ameren.”

Ameren has a computerized Outage Analysis System that has been in place since April 26, 1993.
  The OAS records both momentary and sustained interruptions and also analyzes them as to cause.
  A forced interruption or outage is one that is not initiated by Ameren.
  An outage will not cause an interruption to customers if other equipment exists that is able to carry the necessary load.
  Ameren compared Zoltek’s service quality incident log to its own OAS records and found that 259 of the events recorded by Zoltek were not recorded by the OAS.

	Zoltek Incidents Recorded by Ameren’s OAS


	Number

	Date
	Description
	Cause According to Ameren

	9
	5-12-93
	1 hour, 50 minutes
	Thunderstorm

	11
	6-6-93
	30 seconds
	Thunderstorm

	15
	6-27-93
	15 seconds
	Damage by public

	17
	7-6-93
	1 hour, 5 minutes
	Thunderstorm

	21
	7-31-93
	7 hours
	Thunderstorm

	26
	8-11-93
	5 minutes
	Thunderstorm

	31
	9-26-93
	5 seconds
	Thunderstorm

	32
	10-7-93
	5 seconds
	Unknown

	33
	10-16-93
	30 seconds
	Thunderstorm

	45
	6-8-94
	Blip
	High Winds

	57
	11-29-94
	1 hour, 45 minutes
	Damage by public

	63
	3-23-95
	?
	Damage by public

	64
	4-18-95
	17 power surges, 2 outages (30 minutes each)
	Thunderstorm

	68
	6-29-95
	Blip (5 minutes??)
	Equipment failure

	106
	7-23-96
	15 minutes
	Equipment failure


Voltage sags are caused by a wide variety of both normal and abnormal conditions on an electric distribution system.  The principal cause is a short duration increase in current due to a motor starting, a transformer energizing, or a fault.
  The cause of a sag may be located as far as 100 miles away from the customer suffering the effects of it.
  The utility industry measures reliability in terms of interruptions, not sags.
  Ameren’s engineer, David Wakeman, testified, “No electric supplier in the world can provide sag‑free service.”

Many of the conditions that cause sags can be mitigated or eliminated by the utility.  However, the only way to mitigate the vast majority of sags is to put the entire distribution system underground.
  The average industrial customer in the United States experiences approximately 350 sags annually, of which 50 are due to external causes.
  Of 20 outages experienced by Ameren’s Weldon Springs substation between June 6 and September 25, 1994, 12 were caused by weather, trees or animals.
  Tree-trimming can significantly reduce both the frequency and duration of outages.
  However, Park acknowledged that some of the events at Zoltek may have been outside of Ameren’s control, such as lightning strikes and vehicle strikes.
  For example, Park acknowledged that “[s]mall animals will always find a way around something.”
  Although Park had not investigated or analyzed Ameren’s local system that supplied Zoltek, he was confident, from the interruption record, that some localized distribution problem existed that signifi​cantly affected the reliability of the power supply.
  Ameren’s expert, Morgan, testified that Ameren provided “very good quality service on the basis of what the average number of voltage sags would be expected.”
  He testified that the industry average is between two and five sags per month, or 24 to 60 annually.

Bartholomew P. Angeli tracks lightning activity for Ameren.  In 1993, the lightning flash count for Missouri of 1,243,552 was 165 percent of the average figure for Missouri of 752,320.
  Lightning activity in eastern Missouri in 1993 surpassed that in Tampa, Florida, for the same year.
  Tampa typically receives the nation’s highest amount of lightning activity.
  Angeli testified that he believed that the unusually large amount of storms and lightning activity experienced in Missouri in 1993 contributed significantly to Zoltek’s service quality problems that year.
  Zsolt Rumy admitted that some of the service quality incidents experienced at Zoltek were caused by high winds or thunderstorms.

Zoltek’s expert, Dean Park, testified that “[a]ll of the service reliability problems at Zoltek have utility-based solutions ranging from improved maintenance to additional substations and larger conductors.  These solutions are not inexpensive . . . .”
  Ameren’s expert, Burke, however, testified that only Zoltek could mitigate the problems it has experienced by installing “custom power devices” to protect its unusually sensitive equip​ment from voltage fluctuations.
  A “custom power device” is a piece of equipment that can mitigate the effects of a voltage sag on a large load.
  Such devices can be quite expensive.  Burke estimated that a UPS device for Zoltek might cost $50 million.
  Park mentioned improved maintenance, such as tree-trimming and small animal protection, as well as placing Zoltek on “the shortest and best feeders that provide service to Missouri Research Park” as steps that Ameren could take to improve the quality of service at Zoltek.
  An express feeder is a feeder dedicated to a single customer or group of customers.  Ameren’s expert, Morgan, testified that a dedicated feeder would not provide “100% guaranteed continuity of service or eliminate any of the conditions that it calls ‘service quality incidents.’”

Conclusions of Law
The Missouri Public Service Commission has reached the following conclusions of law.

Jurisdiction:

Ameren is an “electrical corporation” and a “public utility” within the intendments of Section 386.020, (15) and (42), RSMo 2000.
  Consequently, the Missouri Public Service Commission has jurisdiction over Ameren’s services, activities and rates pursuant to Section 386.250 and Chapter 393, RSMo.

The Commission has broad authority to hear and determine complaints against public utilities.  Section 386.390.1 authorizes the Commission to hear complaints made by “any corporation or person” regarding “any act or thing done or omitted to be done by any corporation, person or public utility, including any rule, regulation or charge heretofore established or fixed by or for any corporation, person or public utility, in violation, or claimed to be in violation, of any provision of law, or of any rule or order or decision of the commission . . . .”  Section 386.310.1 authorizes the Commission, after a hearing upon a complaint, 

to require every . . . public utility to maintain and operate its line, plant, system, equipment, apparatus, and premises in such manner as to promote and safeguard the health and safety of its employees, customers, and the public, and to this end to prescribe, among other things, the installation, use, maintenance and operation of appropriate safety and other devices or appliances, to establish uniform or other standards of equipment, and to require the performance of any other act which the health or safety of its employees, customers or the public may demand . . . .

Section 393.140(2) authorizes the Commission to

examine or investigate the methods employed by . . . corporations in manufacturing, distributing and supplying . . . electricity for light, heat or power and in transmitting the same, . . . and [the Commission shall] have power to order such reasonable improvements as will best promote the public interest, preserve the public health and protect those using such . . . electricity . . . system, and those employed in the manufacture and distribution thereof, and have power to order reason​able improvements and extensions of the works, wires, poles, pipes, lines, conduits, ducts and other reasonable devices, apparatus and property of . . . electrical corporations . . . .

Section 393.140(3) authorizes the Commission to

prescribe from time to time the efficiency of the electric supply system, of the current supplied and of the lamps furnished by the persons or corporations generating and selling electric current . . . and for the purpose of determining whether the efficiency of the electric supply system, of the current supplied and of the lamps furnished ... conforms to the orders issued by the commission, the commission shall have power, of its own motion, to examine and investigate the plants and methods employed in manufacturing, delivering and supplying . . . electricity . . . .

and Section 393.140(5) provides that:

whenever the commission shall be of the opinion, after a hearing had upon its own motion or upon complaints, that the property, equipment or appliances of any such person or corporation are unsafe, insufficient or inadequate, the commission shall determine and prescribe the safe, efficient and adequate property, equipment and appliances thereafter to be used, maintained and operated for the security and accommodation of the public and in compliance with the provisions of law and of their franchises and charters.

Authority to hear and determine Zoltek’s complaint does not necessarily equal authority to grant the requested relief.  The Public Service Commission “is purely a creature of statute” and its “powers are limited to those conferred by the [Missouri] statutes, either expressly, or by clear implication as necessary to carry out the powers specifically granted.”
  While the Commission properly exercises "quasi-judicial powers” that are “incidental and necessary to the proper discharge” of its administrative functions, its adjudicative authority is not plenary.
  “Agency adjudicative power extends only to the ascertainment of facts and the application of existing law thereto in order to resolve issues within the given area of agency expertise.”
  

The Public Service Commission Act is a remedial statute and is therefore subject to liberal construction;  however, "neither convenience, expediency or necessity are proper 

matters for consideration in the determination of whether or not an act of the commission is authorized by the statute.”
  The Commission is without authority to award money to Zoltek, or to alter, construe or enforce any contract.
  The Commission cannot require Ameren to install any particular facility as specific performance of a contract.  That would constitute a species of equitable relief and this Commission cannot do equity.
  With respect to service to be provided in the future, the Commission has “plenary power to coerce a public utility corporation into a safe and adequate service.”
  This power includes authority to require a utility to make any necessary upgrades to its facilities.
  With respect to service already rendered, it necessarily follows that the Commission is authorized to determine whether that service was safe and adequate.

The Agreement Between Ameren and the University of Missouri:

This Commission does not have jurisdiction to determine whether or not Ameren and the University of Missouri entered into a contract with respect to the quality of service to be provided to tenants at the University’s Missouri Research Park; nor whether Zoltek is a third‑party beneficiary of any such contract.  However, the Commission notes that it has never approved either any such agreement or any special tariff intended to regulate the 

quality of service provided by Ameren at Missouri Research Park.  In the absence of such a Commission-approved agreement or tariff, Ameren’s duty to Zoltek and the other tenants at Missouri Research Park is to provide the same service that it provides to other customers of the same class in its general service tariff.  Ameren is correct that, in the absence of a Commission-approved agreement or special tariff, Section 393.130.3, RSMo Supp. 2001, prohibits the preferential treatment of Zoltek:

No . . . electrical corporation . . . shall make or grant any undue or unreasonable preference or advantage to any person, corporation or locality, or to any particular description of service in any respect whatsoever, or subject any particular person, corporation or locality or any particular description of service to any undue or unreasonable prejudice or disadvantage in any respect whatsoever.

The Commission’s regulation regarding power supply quality, 4 CSR 240‑10.030(23)(D), does contemplate special written agreements regarding power supply quality:

The requirements listed in this paragraph may be waived for any particular consumer by special written agreement other than the regular service contract or application;  provided, that the arrangement does not affect the quality or service to other consumers.  

However, this provision has no application in the present case because it only authorizes the waiver of the Commission’s standards; it does not authorize the utility and its customer to agree to more stringent standards.

For these reasons, the Commission reaches no conclusions regarding the purported contract relied on herein by Zoltek.

Burden of Proof:
The Petitioner bears the burden of proof in a case, such as this one, in which the complainant alleges that a regulated utility has engaged in unjust or unreasonable actions.
  Thus, Zoltek must establish all facts necessary to support the relief it seeks by a preponderance of the credible evidence.

Affirmative Defenses:

In answer to the Complaint, Ameren raised certain affirmative defenses:

1.
That the Complaint fails to state a claim upon which relief can be granted.

2.
That Ameren has met all statutory and regulatory obligations to Petitioner.

3.
That Zoltek’s “own actions, inactions and refusal to cooperate” caused, or contributed to, many of Zoltek’s complaints.

4.
That “conditions outside of [Ameren’s] control caused some of Zoltek’s complaints.  

5. That the Commission has no jurisdiction to award money damages and that it should, therefore, deny the same to the extent that the Complaints requests them.  

6. That any order requiring Ameren to install facilities dedicated to serving Zoltek at Ameren’s sole expense would result in “an unfair subsidy of [Zoltek] by other customers,” in violation of various statutory and regulatory provisions.  

7. That Ameren’s “decisions and actions in regard to Complainant’s service were at all times reasonable and appropriate under the relevant statutory and regulatory requirements.”

An affirmative defense “seeks to defeat or avoid the plaintiff's cause of action, and avers that even if the allegations of the petition are taken as true, the plaintiff cannot prevail because there are additional facts that permit the defendant to avoid the legal responsibility alleged."

Power Supply Quality Standards:

Under its authority at Section 393.140(3) to prescribe quality standards for public utilities, the Commission has promulgated its Regulation 4 CSR 240-10.030, which  provides in pertinent part:

(7)
Reasonable efforts shall be made to eliminate interruptions of service, and when these interruptions occur, service should be re-established with the shortest possible delay.  When service is interrupted for the purpose of working on any portion of the system, the interruption should occur at a time which will cause the least inconvenience to the consumer, and those seriously affected by the interruptions, if possible, should be notified in advance.  A record shall be kept of all interruptions of service on the entire system or major divisions, including the times, duration and cause of each interruption.  These records shall be filed, made available for inspection by the commission and preserved for a period of at least one (1) year.  

*     *     *

(23)
Each electric utility supplying energy from a constant potential system shall adopt standard system voltages for the entire system and each subdivision.  Every reasonable effort shall be made by the use of proper equipment and operation to maintain those voltages within a practicable tolerance.  The suitability and adequacy of these service voltages may be determined at any time by the commission.  For lighting service, the variation in voltage for periods longer than one (1) minute, as measured at the consumer’s cutout, shall not exceed or fall below these units—

(A)
For general all purpose supply where nominal voltage is one hundred twenty (120) volts, one hundred twenty-seven (127) volts maximum and one hundred ten (110) volts minimum;  

(B)
For general all purpose supply where nominal voltage is one hundred fifteen (115) volts, one hundred twenty-five (125) volts maximum and one hundred eight (108) volts minimum;  

(C)
For rural service, one hundred twenty-seven (127) volts maximum and one hundred ten (110) volts minimum; and

(D)
For power service, the voltage, at any time, shall not be greater than ten percent (10%) above or below standard service voltage.  The ranges of voltages indicated in this subsection shall be considered as being made up of three (3) voltage zones – namely, the favorable zone, tolerable zone and the extreme zone.  The favorable zone shall be that range of voltage variation with four percent (4%) above and five percent (5%) below nominal.  The tolerable zone shall be that zone between six percent (6%) above and eight percent (8%) below nominal voltage, and the extreme zone shall not exceed the maximum and minimum range of the tolerable zone more than an additional three percent (3%).  When the system voltage variations extend to within the extreme zone, the utility shall take those steps as may be required to improve the system voltages, or the subdivisions of, the utility, as the case may be, to within either the favorable or the tolerable zone.  The utilities will not be held responsible for variations in service voltage at a customer’s premises caused by the operation of that customer’s apparatus in violation of the utility’s rules or by the action of the elements or causes beyond the utility’s control.  The requirements listed in this paragraph may be waived for any particular consumer by special written agreement other than the regular service contract or application;  provided, that the arrangement does not affect the quality or service to other consumers.  

Did Ameren Violate Regulation 4 CSR 240-10.030(23)(D)?

The record shows that the voltage delivered by Ameren to Zoltek deviated from its nominal or rated level by more than ten percent on several occasions.  Zoltek argues that each of these events was a violation of Regulation 4 CSR 240‑10.030(23)(D); Ameren contends that they were not.  The dispute turns on the application of the cited regulation.  Zoltek points to the first sentence of subsection (D),  “For power service, the voltage, at any time, shall not be greater than ten percent (10%) above or below standard service voltage,” and argues that the phrase “at any time” means that the service voltage may never deviate by more than ten percent from its rated level.  Ameren, on the other hand, relies on the last sentence of Section (23), “For lighting service, the variation in voltage for periods longer than one (1) minute, as measured at the consumer’s cutout, shall not exceed or fall below these units,” and responds that fluctuations that do not endure at least for one minute do not count.

The “[r]ules of a state administrative agency duly promulgated pursuant to properly delegated authority have the force and effect of law and are binding upon the agency adopting them."
  An administrative regulation is construed using the same rules that are used to construe statutes.
  The purpose of statutory construction when applied to rules is to ascertain the rule's intent from the language used, and to give effect to that intent if possible, while considering the words used in their plain and ordinary meaning.
  As with statutes, where the language is clear and unambiguous, there is no room for construction.
  The rule presently under consideration is not clear and unambiguous and construction is therefore permitted.

The structure of the rule supports Ameren’s interpretation that the one-minute measurement interval contained in Section (23) is to be applied to its subsections (A) through (D).  This interpretation is in line with the testimony offered by Ameren’s witness, James J. Burke, that national standards for electric service quality contain language intended to filter out momentary fluctuations.
  The evidence of record is overwhelming that momentary fluctuations, or voltage sags, are a common experience with regard to 

electric service provided via overhead lines and cannot be avoided except at great expense.  One important rule of construction is to avoid unreasonable or absurd results.
  The application of Regulation 4 CSR 240‑10.030(23)(D) as urged by Zoltek would lead to absurd and unreasonable results in that rates would necessarily increase greatly as Ameren acted to eliminate voltage sags, while application of the rule as urged by Ameren would not lead to such results and is in line with national practice.

For these reasons, the Commission concludes that measurement of voltage fluctuations under Regulation 4 CSR 240‑10.030(23)(D) is subject to the one‑minute measurement interval contained in Section (23) of that rule.  Applying this construction of the rule to the present record, the Commission concludes that Ameren’s service to Zoltek did not violate Regulation 4 CSR 240‑10.030(23)(D).

Did Ameren Provide Safe and Adequate Electric Service to Zoltek?

The Commission concludes, based on the evidence adduced at hearing, that the electric service supplied by Ameren to Zoltek was both safe and adequate for all of the years at issue.

In terms of cumulative annual interruptions, Ameren’s performance was better than the national average of 110 minutes for every year except 1993.  For that year, ample evidence was produced showing that Missouri was subject to unusually harsh weather and that such weather would be expected to reduce service reliability.  Both Ameren’s tariff and this Commission’s power quality regulation excuse electric utilities from responsibility for the effects of weather.

As to number of incidents, the record shows that the frequency of incidents was more important to Zoltek than the cumulative duration of interruptions.  The record shows that 203 of the 270 incidents complained of by Zoltek were voltage sags.  The record also shows that industries in the United States experience, on average, 350 voltage sags annually, of which 50 are externally caused.
  When Zoltek’s average experience of 26 annual events
 is compared to the national average, it is apparent that the service provided by Ameren was adequate in terms of frequency of power supply incidents as well as duration.  Only in 1998 were there more than 50 incidents at Zoltek; however, because of Zoltek’s refusal to permit Ameren to ever conduct a full power quality investigation, it cannot be known how many of those incidents were due to internal causes.
  It is true that Zoltek’s expert witness, Dean Park, testified that only 10 to 15 incidents annually are acceptable.
  However, Park made no reference to national frequency averages and it is not clear what his testimony is based on.

The Commission agrees with Ameren’s witnesses that some of Zoltek’s equipment was evidently unusually sensitive to such fluctuations as sags.  The amelioration of such problems is necessarily Zoltek’s responsibility and not Ameren’s; nonetheless, Ameren offered assistance to Zoltek in this regard.  The record shows, as Ameren asserts, that Zoltek did not cooperate with Ameren’s efforts to ameliorate the power quality problems at Zoltek’s plant.  Despite the lack of cooperation from Zoltek and the eventual initiation of litigation, Ameren made improvements to its facilities in the Weldon Springs area such that Zoltek now evidently enjoys a power supply that is exceptionally reliable when measured against national averages.

IT IS THEREFORE ORDERED:
1. That the Motion to Reopen the Evidentiary Record, Reopen the Briefing Period, and/or Require Staff to Advise the Commission of its Position with Respect to the Quality of Service Provided to Complainant, filed by Union Electric Company, doing business as AmerenUE, on November 6, 2002, is denied.

2. That all pending motions not already ruled herein are denied. 

3. That Late-Filed Exhibits 24 and 42 are received into the record of this matter.

4. That the Complaint filed on December 4, 2000, by Zoltek Corporation is found after full hearing and briefing to be without merit and is therefore dismissed.

5. That this Report and Order shall become effective on December 6, 2002.

BY THE COMMISSION

Dale Hardy Roberts

Secretary/Chief Regulatory Law Judge

( S E A L )

Murray, Lumpe, and Forbis, CC., concur;

Gaw, C., dissents;

and certify compliance with the provisions

of Section 536.080, RSMo 2000.

Simmons, Ch., absent.

Dated at Jefferson City, Missouri,

on this 26th day of November, 2002.
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