I recommend the following wording for the performance requirements document:
“Bulk Electric System voltage during and following UFLS shall be controlled such that the per unit Volts per Hertz (V/Hz) will not exceed 1.18 for longer than 2 seconds, and will not exceed 1.10 for longer than 1 minute, when frequency is below 59.5 Hz.”

Technical basis for the V/Hz recommendation:

Industry standards that include voltage/frequency limits for major electrical equipment:
1. PC37.91/D8 – Draft IEEE Guide for Protecting Power Transformers

2. C37.102-2006 – IEEE Guide for AC Generator Protection

3. C37.106-2003 – IEEE Guide for Abnormal Frequency Protection for Power Generating Plants

4. C37.117-2007 – IEEE Guide for the Application of Protective Relays Used for Abnormal Frequency Load Shedding and Restoration
5. C50.13-2005 – IEEE Standard for Cylindrical-Rotor 50 Hz and 60 Hz Synchronous Generators Rated 10 MVA and Above

6. C57.12.00-2006 – IEEE Standard for Standard General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers.

7. IEC 60034-3:1996 – Rotating Electrical Machines – Part 3: Specific Requirements for Turbine-Type Synchronous Machines.

From reading the above standards, typical generators are capable of operating continuously between +/- 5% rated voltage and +/- 2% rated frequency. But operation near those extremes can lead to accelerated loss of life. Operation outside those limits should be limited in extent, duration, and frequency of occurrence, and requires a reduction in output. 
Transformers can be operated continuously at full load up to 105% rated voltage, at not less than 80% power factor, and not less than 95% rated frequency. They can be operated continuously at no load above rated voltage or below rated frequency when neither the voltage nor the V/Hz is greater than 110%. But, of course, transformers will not likely be at no load during a system event requiring UFLS.
Both generators and transformers become overexcited when V/Hz exceeds 105%. V/Hz is directly proportional to voltage and inversely proportional to frequency. Overexcitation causes excessive core and non-magnetic structure heating, which can lead to loss of life, degraded insulation and failure. Excessive V/Hz can cause failure in seconds. Overexcitation in generators, generator step-up transformers, and unit auxiliary transformers can occur due to sustained off-line operation with a failed automatic voltage regulator, load rejection, and operating within a small island, or during a system underfrequency event.
C37.102 recommends V/Hz protection set to trip in 45 to 60 seconds at V/Hz > 110%, and in 2 to 6 seconds at V/Hz > 118%. The manufacturer’s limitations should be respected. C37.106 includes typical generator overexcitation limitation curves from various manufacturers which show time limits of roughly 60-100 seconds at 110% V/Hz, and 6 seconds or less at 120% to 130% V/Hz. PC37.91 includes typical curves from three manufacturers which show limits of roughly 100 minutes at 110%, 1 minute at 120%, and 6 seconds at 130%.

Often GSUs are specified with a primary (low voltage) winding rated less than the generator voltage rating to provide better voltage regulation at the secondary. Thus, if system voltage is allowed to get too high while the frequency is reduced, the GSU’s low voltage V/Hz capability can easily be exceeded, even though the generator may still be below its 110% tripping level. Because of this, the generator and GSU capability need to be plotted on the same basis in order to set the V/Hz protection, or separate V/Hz protection should be provided for the GSU.
In addition to the above, C37.117 points out that higher than normal voltage tends to increase load, negating the effectiveness of load shedding.

The bottom line is, if overvoltage is not prevented during an underfrequency event, the effectiveness of the UFLS program will be reduced, and generator/GSU units may be tripped, increasing the likelihood of losing the system.

