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Recovery and Repassivation after
Low pH Excursions in Open Recirculating
Cooling Water Systems

This AMPP standard represents a consensus of those individual members who have reviewed this dor ‘me: * ‘s scope,
and provisions. Its acceptance does not in any respect preclude anyone, whether he or she has adopte.' the standard
or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures no in conformance with
this standard. Nothing contained in this AMPP standard is to be construed as granting any rinht, ¢+ mplication or other-
wise, to manufacture, sell, or use in connection with any method, apparatus, or product ccvered by Li tters Patent, or as
indemnifying or protecting anyone against liability for infringement of Letters Patent. Tki= stendard represents minimum
requirements and should in no way be interpreted as a restriction on the use of bettc proc 2dures or materials. Neither
is this standard intended to apply in all cases relating to the subject. Unpredictable circ. ‘nstances may negate the use-
fulness of this standard in specific instances. AMPP assumes no responsib.’ty ‘or the interpretation or use of this stan-
dard by other parties and accepts responsibility for only those official AMPP 1. erpretations issued by AMPP in accor-
dance with its governing procedures and policies which preclude thessu. nce Hf interpretations by individual volunteers.

Users of this AMPP standard are responsible for reviewing approp:‘ate nealth, safety, environmental, and regulatory
documents and for determining their applicability in relation to ' his s*andard prior to its use. This AMPP standard may
not necessarily address all potential health and safety problems 2. environmental hazards associated with the use of
materials, equipment, and/or operations detailed or referred to within this standard. Users of this AMPP standard are
also responsible for establishing appropriate health, zafe., and' environmental protection practices, in consultation with
appropriate regulatory authorities, if necessary, to 2ctieve compliance with any existing applicable regulatory require-
ments prior to the use of this standard.

CAUTIONARY NOTICE: AMPP standara : arc subject to periodic review and may be revised or withdrawn at any time
in accordance with AMPP technical cu..»mitee procedures. AMPP requires that action be taken to reaffirm, revise, or
withdraw this standard no later thar fiv: vears from the date of initial publication and subsequently from the date of each
reaffirmation or revision. The uger 1. c2utioned to obtain the latest edition. Purchasers of AMPP standards may receive
current information on all standa. s and other AMPP/NACE/SSPC publications by contacting AMPP Customer Support,
15835 Park Ten Place, H~ i1stoi . Texas 77084-5145 (Tel: +1 281-228-6200, email: customersupport@ampp.org).

Document History
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Foreword

This standard practice presents guidelines for preplanning for, recovering from, and repassivation after a low pH ex-
cursion in open recirculating water systems, no matter what the cause. The procedures presented in this standard in
no way preclude the use of other procedures but are presented as best practices developed over years of experience
in a variety of plants. The provisions of this standard should be applied under the direction of qualified water-treatment
personnel from water-treatment suppliers and/or consultants and plant personnel.

Low pH excursions in open recirculatory cooling water systems will result in strippage of scales and protective metal ox-
ide films and elevated corrosion rates of 25 to 100 times higher than normal. The accelerated corrosion leads to grea*=r
equipment depreciation rates, reduced life expectancy and premature heat exchanger failures. Stripped scales oxides
and subsequent generation of suspended solids lead to fouling of heat exchangers and cooling tower fill, thu= rec:icing
water flow, heat extraction and heat rejection rates. If low pH excursion corrective action is not taken quickly, <oc.'ng
capacity decreases and derating of process side throughput may be expected, with the potential of a forcea zhuiiown
outage. This standard provides the sequential corrective actions, chemical alkali selection and appl.> ccnce rations
that must be adhered to in order to reduce the degree of corrosion and fouling while also avoiding a 1. rcea shutdown
and minimizing the duration of the derated process side throughput. Secondary benefits of these procesves are those
associated with reduced prepared water consumption and reduced cost of post-treatment of discharge waters and of
achieving environmental compliance.

This standard will assist the following personnel associated with the process;

» Water treatment suppliers and / or consultants to develop the site-specific con.\ger: 'y plan, complete with water
and chemical inventory requirements to allow for corrective actions that successfu. ~:emediate the upset.

» Managers are ensured success of the application.

» Plant operating personnel are provided with the tools to counteract the ups > Ccoscessfully in a timely manner (hours
as opposed to weeks).

» Owners can now reasonably manage the total cost of ownership (TC) of the excursion.

Scope

The scope of this standard practice is that of pH depression actzction, correction, and restoration to safe operating
conditions that ensure future avoidance of excessive corrosion and fouling rates as well as process throughput capacity
derating. A discussion of the importance of preplanning, the _lements that comprise it, in the form of a check list and
populated tables containing the types of chemicals, vei: "ederate and inventory required that are site specific for the
cooling system volume and maximum blowdow::-aw= are provided. Auditing and identifying high-risk unit processes
that could be a source of low pH ingressors to | e corapleted. Sampling and monitoring the outlets of the high-risk areas
with the appropriate on-line sensors or grar sai...ie test apparatus with sufficient reagent inventories are also noted.
Knowledge of the site environmental discharg 2 limits and the management of the cooling system discharge during
the recovery are addressed. The conting=r.sy processes to restore the pH, recover from excursion and completion of
repassivation are based upon fou dr.grees of severity associated with excursions. The individual contingencies are
defined in the text and illustrate in -iov.re 1.

Rationale

This standard replaces NAC. standard RP0392-2001, which was withdrawn in 2011. This standard includes more
information on renass, :ation, approximation of contingency dispersant requirements and demands, heat exchanger
clean-up methc s ad improved directions on how to convert the general concepts and procedures to the site-specific
operational hydra lic balances experienced than did RP0392. Appendix A (Nonmandatory) provides such direction
which wouli ! also provide contingency chemical additives and inventories required, determination when the test result
valu s were ‘epresentative and to allow for predicting the time to achieve the maximum resultant outcome.

i 1. AMPP standards, the terms shall and must are used to state requirements and are considered mandatory. The
terin should is used to state something that is recommended, but is not considered mandatory. The term may is used
w state something considered optional.
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