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This study proposes a document processing method
based on an LLM and replacement rules for revising an
existing life cycle sustainment plan using new project
information. A life cycle sustainment planis a
long-form technical document that repeatedly
contains project-specific information. Therefore,
necessary items must be revised consistently while
preserving the structure of the existing document.
However, when an LLM directly rewrites the document,
it may generate content unrelated to the source
document or alter the original document structure. To
address this issue, this study used an LLM to identify
and suggest revision candidates and applied only
user-approved replacement rules to the document.
The proposed method selectively reflects expressions
requiring revision while preserving the existing
document structure and supports the review of change
history and residual candidates.

CH= HO{ 2 & (Large Language Model),
£H27| 22| A2 M(Life Cycle Sustainment Plan),
2|&72!(Replacement Rule),
ARAF£91(Selective Revision),

=X 22|(Document Processing)
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Study on an LLM and Replacement Rule-Based
Document Processing Approach for Selective
Revision of Life Cycle Sustainment Plan
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Table 1. Design requirements

Requirement Description

Document Structure  Preserve the existing Markdown structure
Preservation as much as possible

Modification Target  Distinguish expressions to be revised from
Identification those to be preserved

LLM Role
Restriction

Use the LLM only to identify revision input
data and revision candidates

User Review and
Approval

Apply only candidates reviewed and
approved by the user

Replacement Rule
Generation

Generate replacement rules from
candidates approved by the user

Apply approved rules to the Markdown

Safe Bxecution document using Python string processing

Incorrect . . . .
correc Exclude ambiguous expressions with a high
Replacement . )
. risk of incorrect replacement
Prevention

Change History
Logging

Record changes from original to final
revised expressions

Report applied and excluded rules,
changes, remaining candidates and
normalization status

Review Report
Generation
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Fig. 1. Workflow of the LLM and replacement rule model
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Project name, system name,

Project Identification equipment name, target system,
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Project Scope Scope, delivery scope, performance
improvement scope, and systems to
be interfaced 33.4 AH8R} 20 nE
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Table 3. Comparison of model configurations

LLM and Replacement

Category Standalone LLM Model Rule Model
Input Existing documentand  Existing document and
Document revision input data revision input data
Directly revises Identifies revision
LLM Role y candidates and
document content .
suggests revisions
. Required before
User Approval Not required modification
Replacement Generated from
Not used .
Rule approved candidates
A_cFuaI_ Applies LLM output Appl_les approved _rules
Modification } using Python string
directly .
Method processing

41LIMYG=ERrd

2 2d2 32870 HE AFsten, ol & A4
G ARE A= wholL 17/ A= B4
o2 gAFol A& HE A H A AA 3
T8 =Y AYE&239.3%, 844 =9 AA&

£ HE A2 &2 60.7% = e T

=
5
=
=
=
g

=

o off 1 o

Table 4. Processing results of the standalone LLM model

Result Category Value Description

Processing units generated by

Total Chunk Count 28 splitting the existing document

Number of Valid Output
Chunks

Chunks whose LLM output was

h applied to the final revision

Chunks classified as invalid
due to repeated tokens,
repeated symbols, or empty
output

Number of Invalid
Output Chunks

Chunks for which the source
17 text was preserved due to
invalid output

Number of Preserved
Source Chunks

Change in Character 14518 Decrease in character count
Count ! compared with the input
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Table 5. Processing results of the LLM and replacement
rule model

Result Category Value Description

Processing units generated by

Total Chunk Count 21 splitting the existing document

Number of Applied Changes applied to the

KNST

Table 6. Comparison of model processing results

LLM and Replacement

Standalone LLM Model Rule Model

Category

Reduces output

Changes 50 document based on approved
rules
Number of Exact 20 Replacements applied
Replacements according to predefined rules
Number of LLM LLM suggested candidates
Replacements 30 approved by the user and

Approved by the User applied to the document

Candidates that may contain
203 existing expressions before
modification

Initial Remaining
Candidate Count

Remaining candidates

Final Remaining 148 requiring further review after

Candidate Count

modification
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