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Notes: 
· Items below were developed from review of SPP regulations and draft Thailand Grid Code, version 2.2 (with changes).  

· Many of the sections of the Grid Code have text which has been scrambled, as if drag and drop editing had been used and it got out of hand.

· Grid Code sections OC 7 onward were reviewed quickly.  This was based on the experience with the previous sections, which appeared to be well considered.

1) SPP An independent authority is required to arbitrate if technical barriers are introduced by the utility and opposed by interconnecting parties (e.g. small generators).  (The Grid Code makes reference to a dispute resolution process but I don’t have a copy to see what is there.  It may be these are sufficient.)
2) SPP The role played by individual small generators in frequency regulation is necessarily limited by low power levels.  Meaningful requirements are limited to governor droop (for systems significantly large to require a governor – ENMAX in Alberta specifies generators >10 MW require a speed droop governor with “5% setting”), high and low frequency disconnection settings and out-of-step protection (checks for pole-slipping).

3) SPP The role played by small generators in voltage regulation is limited by low power levels (and thus low reactive power capability) and the practical difficulty of the utility being able to actively maintain a voltage schedule for a large number of interconnected small generators.  One way of addressing this is by defining the voltage control expectations based on unit size.  Options for small units include specifying fixed (e.g. unity) power factor operation.  Schedules for voltage regulation, where this is required, should be kept simple to avoid excessive communications between the utility and the small generator (a reasonable schedule would be something like 1.05 per unit value held for three months. Having to change more than once a day is excessive).

4) SPP Standards for small generator connection requirements should be set by consensus or with arbitration by independent authority.  (This would require an organization of small generators or a representative who could negotiate on their behalf.)  This would refer to things like one-line diagrams that are more specific than, for example, IEEE 1547.
5) SPP No subjective “technical” assessments by utility.  Conditions and/or requirements should be spelled out in detail or adjudicated by an independent authority.  (E.g. no language such as “utility reserves the right not to allow connection …”)  Equipment standards should be limited to specific and appropriate IEC or IEEE standards rather than subject to approval by utility.  
6) SPP Unless the utility is clearly independent of market operations (i.e. no generation of its own and no financial or other beneficial interest in generation owned by anyone else) some check is required on the ability of the utility to impose, for whatever reason including “safety and security”, additional investment by the SPP/VSPP after project commissioning.  The utility is able to recover these costs where it incurs them, since they normally go directly into the rate base.  This option is not available to independent generators.  

Methods of addressing this could include a) an independent authority to validate the utility requirements and ensure the utility is incurring the same, uncompensated costs itself, or b) additional costs are paid by utility. 
7) SPP Operating and/or switching orders for the small generators should be developed jointly by the utility and the small generator.
8) SPP In the event of a suspected negative impact of the small generator on the utility’s system, or failure of the small generator to adhere to the technical requirements of the contract, both parties licensed engineers require equal rights of investigation and/or verification.  (Note: The Grid Code Operating Code No 6 – Testing and Monitoring appears to provide this.)
9) (General principle) It could be useful to define a mechanism for variation of standard connection conditions where this is in the interests of both parties.  The utility will want to minimize these variations, which can complicate operations or maintenance on their side.  Nevertheless, there may be situations where a variation on standard conditions is in everyone’s best interest.  The variation would be requested by the small generator.  Note the wording shouldn’t be sufficiently broad to allow the utility to unilaterally impose additional requirements above those required by the standard connection documents.
10) SPP Capacity factor and hours of operation requirements should be consistent with renewable technologies and encourage maximum use of renewables.  (E.g. SPP regulations were apparently set up to “promote the use of ,,, renewable energy for electricity generation”, and specifically including solar and wind, yet the regulations require a minimum of 7008 hours/year of operation.)
11) SPP If the utility is permitted to disconnect the small generator for reasons of “system security and safety”, the need for disconnection should be verified after the fact by the small generator’s licensed engineer or an independent authority.  If disconnection was not required due to malfunction on the part of the small generator the utility should be required to compensate the small generator for costs and lost revenues.  This prevents the utility from harassing the small generator.  This is another case where the utility would benefit from not being a market participant, since it could then be presumed to be acting honestly and not out of self-interest.
12) Grid Code Operating Code No 6 –Testing and Monitoring, section 6.3.1.2 d) gives a tolerance of 0.2% for frequency but doesn’t specify the base for the percentage.  I assume this is 50 Hz, so that the tolerance would be 0.1 Hz.  This would be ok.

13) Grid Code Operating Code No 6 –Testing and Monitoring, section 6.3.1.6 references the Grid Code but doesn’t give a section reference.
14) Grid Code Operating Code No 6 –Testing and Monitoring, section 8 “User Compliance with the CC (Commercial code)”.  There is EGAT-added reference to various criteria which would be tested.  If these are to remain, it should be clear that testing is to be in accordance with IEC or IEEE standards where applicable standards exist.

